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Best Practices for Opioid Prescribing in 
Chronic Non-Cancer Pain
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Audience 
This course was designed and developed for nurse practitioners, and 
other licensed professionals who provide patient care in multiple 
settings along the healthcare continuum. 

Purpose statement 
The purpose of this course is to educate all nurses, including those 
with prescription authority about the Risk Evaluation and Mitigation 
Strategies (REMS) related to Extended Release (ER) and Long-

Acting (LA) opioid analgesics in accordance with the Food & Drug 
Administration (FDA) Blueprint for Prescriber Education.

Learning objectives
Upon completion of this course, the nurse will be able to:

  Describe the two major competing responsibilities of clinicians 
related to the prescription of opioid pain medications.

  Describe 6 pain-related components of an initial patient evaluation.
  Explain the term “universal precautions” as it applies to the 

evaluation of patients for risk of opioid dependence or abuse.
  Describe 2 tools for patient risk assessment.
  Describe 3 advantages of creating written patient/provider opioid 

agreements.
  Explain the value of function-based treatment goals as opposed to 

pain-relief goals.

  Describe the 4 key steps to take prior to initiating treatment with 
an opioid pain medication.

  Explain why special care must be taken with extended-release/
long-acting (ER/LA) opioid formulations.

  Explain why methadone must be prescribed with particular 
caution.

  Describe 2 ways to potentially address unpleasant or intolerable 
opioid side effects.

  Explain the potential value of using PDMPs. 

How to receive credit 
 ● Read the entire course, which requires a 3-hour commitment of 

time. 
 ● Depending on your state requirements you will asked to complete 

either: 
 ○ An attestation to affi rm that you have completed the 

educational activity

 ○ OR completed the test and submit (a passing score of 70 
percent is required)
Note: Test questions link content to learning objectives as a 
method to enhance individualized learning and material retention.

 ● Provide required personal information and payment information.
 ● Complete the MANDATORY Self-Assessment and
 ● Print the Certifi cate of Completion. 
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Introduction
Opioid analgesics are widely accepted for the treatment of severe 
acute pain and chronic pain related to active cancer or at the end of 
life.1 The widespread use of opioids for other types of moderate-
to-severe chronic pain, however, has been evolving in the past 2 
decades and continues to generate controversy. Prior to the 1990s, 
clinicians often viewed opioid pain medications with skepticism and 
avoided prescribing them, even when risks were thought to be low.2 
This perspective gave way to the recognition that many patients 
were being under-treated for their pain, leading to increased interest 
in the clinical value of opioids and a dramatic rise in rates of opioid 
prescribing for analgesia. Prescriptions for opioids escalated from 
around 40 million in 1991 to roughly 257 million in 2009.3 In 2011, 
hydrocodone/acetaminophen was the single most-prescribed drug in 
the U.S., with a little over 4 million prescriptions dispensed.4 

Unfortunately, escalating opioid prescribing rates have been mirrored 
by similar escalations in drug diversion and nonmedical uses of 
opioids. The opioid medications associated with these problems 
include immediate- and extended- release products, as well as 
methadone. Many people directly affected by the crisis have been 
previously healthy and have had no history of substance misuse.5 The 
scope of the problem can be seen in the following statistics:

 ● In 2009, the latest year for which data are available, an estimated 
7 million Americans were abusing prescription drugs – more than 

the number abusing cocaine, heroin, hallucinogens, and inhalants, 
combined.6 

 ● Emergency-room visits related to non-medical use of opioids rose 
111 percent between 2004 and 2008.7

 ● Between1998 and 2008, the rate of opioid misuse increased 400 
percent.8 

 ● Drug overdose is now the second-leading cause of accidental death 
in America, exceeded only by car crashes.9 

This rising tide of abuse, addiction, overdose, and death has led to 
calls for tighter regulation of opioid pain medications and for greater 
prudence in prescribing on the part of clinicians. In July 2012, the 
U.S. Food and Drug Administration (FDA) released its fi nal Risk 
Evaluation and Mitigation Strategies (REMS) content guidelines 
for prescriber education related to extended-release (ER) and 
long-acting (LA) opioid analgesics.10 The previous year, the White 
House Offi ce of National Drug Control Policy, in collaboration with 
other branches of the federal government, introduced the “Action 
Plan To Address National Prescription Drug Abuse Epidemic.”11 
These initiatives, echoing statements in recent clinical guidelines, 
seek to balance a crack-down on non-medical use of opioids while 
simultaneously protecting the delivery of effective pain management 
to legitimate patients.1
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This CME monograph on best practices for prescribing opioids 
for chronic noncancer pain is in step with these important efforts, 
covering the educational themes emphasized by the FDA and the 

new federal plan to combat prescription drug misuse. This program 
offers clinicians a solid foundation for responsible and vigilant opioid 
prescribing. 

Defi nitions
The International Association for the Study of Pain defi nes chronic 
pain as ‘‘pain that persists beyond normal tissue healing time, which 
is assumed to be three months.’’12 Numerous diseases and syndromes 
can result in chronic pain. For the purposes of this monograph, all 
chronic pain disorders outside of cancer pain or pain at end of life are 
collectively labeled ‘‘chronic noncancer pain’’ (CNCP).

Many treatment modalities exist for CNCP – opioid pain medications 
are only one of many tools in the pain management armamentarium. 

Not all patients are appropriate candidates for opioid medications, 
either because of the nature of their condition, the existence of relevant 
comorbid conditions, or their assessed risk for opioid abuse. Opioid 
therapy may be a useful component of a pain management plan, but 
in selecting patients for an opioid trial, clinicians must weigh the 
potential benefi ts of opioids against the risk of signifi cant harms, 
including a wide range of adverse effects as well as adverse outcomes 
associated with abuse potential. 

The challenge of pharmacovigilance
In their daily practice, clinicians who treat patients with chronic non-
cancer pain face must balance pain relief with the risks associated 
with opioid analgesics. The term “pharmacovigilance” refers to the 
range of procedures and processes used to achieve this balance. As will 
become clear throughout this monograph, such procedures need not 
be burdensome and are not unlike the kinds of balancing acts required 
in the prescription of a great many other therapeutic agents. What 
makes opioids of particular concern is the fact that not only are they 
potentially dangerous for patients, they are also highly sought-after by 
recreational drug users and criminal elements in society. 

In their efforts to fi nd the appropriate, effective middle ground between 
relieving pain and preventing diversion and misuse of prescription 
opioids, clinicians must bear in mind the fact that the problem of 
unrelieved pain remains as urgent as ever. Chronic pain was estimated 
in a 2011 study to affect approximately 100 million Americans and to 
cost roughly $635 billion annually in treatment and lost productivity.13 
In fact, the incidence of chronic pain in the U.S. is greater than that of 
diabetes, heart disease, and cancer combined.14,15

At the same time, opioids are subject to abuse, as previously 
mentioned, and also have a wide range of potential adverse effects 
that can predispose a patient to serious morbidity and even mortality. 
Risk is increased among older adults; those with impaired renal or 
hepatic function; individuals with obesity, cardiopulmonary disorders, 

sleep apnea, or mental illness; and in patients who combine opioids 
with other respiratory depressants such as alcohol, sedative-hypnotics, 
benzodiazepines, or barbiturates.

The Centers for Disease Control and Prevention (CDC) in 2010 
issued recommendations aimed at helping clinicians fi nd a balance 
between responsible opioid prescribing and minimizing the risks of 
abuse, addiction, and drug diversion, though the recommendations 
were acknowledged to be based on promising interventions and expert 
opinion, not rigorous evidence-based research:9

 ● Use opioid medications for acute or chronic pain only after 
determining that alternative therapies do not deliver adequate pain 
relief. The lowest effective dose of opioids should be used. 

 ● In addition to behavioral screening and use of patient contracts, 
consider random, periodic, urine testing for opioids and other 
drugs for any patient less than 65 years old with non-cancer pain 
who is being treated with opioids for more than six weeks. 

 ● Do not prescribe ER/LA opioids for acute pain. 
 ● If your state has a prescription drug monitoring program (PDMP) 

periodically request a report on the history of opioid prescriptions 
to your patients by other providers.

The rest of this monograph details how to implement these general 
guidelines in ways that are consistent with the time and budgetary 
constraints often found in modern practice settings. 

Case study: Initial presentation 
Matt Davidson, 69, is a retired high school physical education teacher. 
He has come to his primary care physician for his annual physical. He 
has a history of hypertension, osteoarthritis, and prostate cancer, for 
which he was treated 2 years ago with a combination of external beam 
radiation and chemotherapy. His PSA is now near zero and he has no 
signs of disease, although he continues to be troubled by mild urinary 
incontinence and erectile dysfunction. On this visit, Mr. Davidson 
complains of joint pain, as well as a burning, tingling pain in his hands 
and feet and asks if anything can be done for it. He says he has been 
taking between 800 and 1200 mg ibuprofen daily for the pain, which 
he rates as 7-8 on a 10-point scale, but has also been having heartburn 
as a result.

A full evaluation of the patient’s pain leads to a dual diagnosis of 
osteoarthritis and peripheral neuropathy secondary to chemotherapy. 

As part of the evaluation, the patient is asked how his pain is 
affecting his life and whether it is preventing him from engaging in 
any activities. He reports disturbed sleep, which he says makes him 
more irritable during the day. He also says he no longer plays tennis, 
walking has begun to hurt, and it is becoming diffi cult to use the 
computer keyboard.

This information is used to create a treatment plan with the functional 
goals of reducing night time awakenings to no more than 1 per night; 
walking daily at least 1 mile without pain; using the computer without 
pain. A return to tennis is left as a possible goal if less strenuous 
goals are achieved fi rst. An extended-release oxycodone product is 
prescribed, as well as a prophylactic laxative. The patient is given 
printed information about the safe use, storage, and disposal of opioid 
medications.

Assessing patients for opioid therapy
Determining if an opioid medication is appropriate for a patient with 
chronic non-cancer pain involves assessing both the condition itself 
and the patient’s potential for misuse or abuse of the medications. 
The FDA has recommended that providers contemplating prescribing 
an opioid pain medication complete a “comprehensive history 
and physical examination, including assessment of psychosocial 
factors and family history of substance misuse, as well as special 

considerations for the elderly, women, children, and cultural/
ethnic groups.”16 Regulators expect to see at least a basic physical 
examination as part of the evaluation that leads to treatment with 
controlled substances.17 The exact components of the examination, 
however, are left to the medical judgment of the clinician, who is 
expected to have performed an examination proportionate to the 
diagnosis that justifi es a treatment.
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Any basic pain assessment includes the familiar elements of: chief 
complaint; history of present illness; past medical, surgical, and 
psychosocial history; family history; physical examination; and 
examination of imaging and other diagnostic studies or tests. As when 

assessing any patient, clinicians should take the time to look beyond 
the specifi c complaint or body part/system and evaluate holistically the 
broader mental, cultural, and socioeconomic contexts within which the 
chief complaint is embedded.17 

History and physical exam
Physical exams conducted as part of an assessment of pain should 
include an evaluation of the patient’s nervous system, with focus on 
sensory function. Clinicians should assess for allodynia (pain from 
stimulation that would not normally evoke pain, such as light touch), 
hyperalgesia (amplifi ed pain response to stimulation that would 
normally evoke only mild pain), or pain insensitivity. A sensory 
examination could include response to light touch, light pressure, 
pinprick, cold or vibration.18 

It is important for clinicians to avoid the mistake of assuming that if 
an organic pathology cannot be found, the patient’s pain is “all in their 
head.” As Goodwin and Bajwa (2004) note, “Pain is what the patient 
says it is.19 Psychological factors may be important in a patient’s 
experience of pain, and the importance of such factors should be taken 
seriously and incorporated into the overall treatment plan.19

A comprehensive evaluation of a patient in pain usually requires 
moving beyond the typical list of questions asked during a general 
history. It may be possible to gather this information before an 
in-person visit by using paper or online questionnaires. In most 
cases where pain is the chief complaint, it is appropriate to begin a 
conversation by asking about the pain, but then it is usually best to 
review the broader context and impact of that pain.17 Here are some 
points that may be useful to cover in an initial evaluation:17,18 

 ● Location of pain.
 ● Character of pain (i.e., shooting or stinging, continuous or 

intermittent, worse at night or in the morning).
 ● Lowest and highest pain on 0 to 10 scale in a typical day.
 ● Usual pain on 0 to 10 scale on a typical day (augmented by verbal 

descriptors).
 ● How and when pain started.

 ● Exacerbating and relieving factors (i.e., stress, alcohol, other 
medical concerns).

 ● Effect of pain on sleep.
 ● Effect of pain on mood.
 ● Effect of pain on functioning at work.
 ● Effect of pain on quality of personal life, such as relationships, 

sex, or recreation.
 ● Is the patient involved in a legal or protracted insurance process 

connected to his or her chronic pain, such as a motor vehicle 
accident or a disability case?

 ● What activities could the patient do before pain impacted his or her 
life that he or she can’t do now?

 ● What does the patient expect from medications or other treatments 
in terms of analgesia or recovered function?

 ● Review of past experience/exposure to opioids.
 ● Review of past medical/surgical history.
 ● Review of family medical history.
 ● Assessment of patient history of drug, alcohol, and tobacco use.
 ● Psychosocial evaluation (including history of mental illness).

During an initial evaluation, clinicians should be alert for signs that a 
patient is minimizing his or her pain. This may result from a variety 
of psychological or emotional factors. For example, some patients 
may worry that they will be labeled as a “complainer” if they mention 
pain, or that their health care provider will suspect they are addicted if 
they ask about opioid pain medications. Other patients may under-
report pain because they fear that pain medications will dull their 
cognitive abilities, lead to addiction, or produce undesirable side 
effects. Clinicians should be empathic, supportive and honest, neither 
promising too much nor removing all hope, when evaluating a patient 
in chronic pain.18

Figure 1
Numeric Pain Scale
0              1            2             3          4          5           6            7          8               9             10

No Pain Moderate pain Worst pain possible

Source:  Goodwin J, Bajwa ZH.  Evaluating the patient with chronic pain. In:  Principles and Practice 
of Pain Medicine 2nd Ed.  Warfi eld CA, and Bajwa ZH., Eds.  2004.  New York, NY, McGraw-Hill 
Companies, Inc.  Page 65, column 1, paragraph 3.

Psychosocial evaluation
Pain affects every aspect of a patient’s life. It is vital, therefore, to 
evaluate the ways pain may be impacting, or may be affected by, 
psychosocial elements of a patient’s life.1 Clinicians must be alert for 
signs of depression or anxiety, which are very common. Be particularly 
alert for suicidal thoughts since the risk of suicide is roughly double 
for patients with chronic pain.20 Some freely-accessible instruments 
for gathering a psychiatric history are available [see, for example, the 
Depression Anxiety & Positive Outlook Scale (ww.dapos.org) or the 
Patient Health Questionnaire (PHQ Screeners (www.phqscreeners.
com)]. Referral to a mental-health professional is warranted if the 

clinician’s judgment suggests the patient has active psychological 
issues beyond his or her expertise. 

Clinicians should also probe for ways in which pain may be affecting 
the patient’s family system, work, or social activities. Pain can 
seriously erode these spheres of life and evaluating these challenges 
and addressing them during treatment (for instance by referral to a 
vocational counselor or social worker) is just as important as treating 
the more immediate medical issues that may be contributing to chronic 
pain.

Evaluating patients for risk of opioid dependence or abuse
Whenever a clinician considers treating pain with a controlled 
substance, such as an opioid, risk of misuse or diversion is always 
a possibility, no matter how remote, and must be assessed. Exactly 

whom to suspect and when to be proactive in investigating risk factors 
is an area of great debate. To date, no convincing data exist to support 
the strategy of focusing on any one specifi c population or setting – 
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which means that prescribers must be vigilant with all patients.17 The 
concept of “universal precautions” has been applied to this approach, 
which means that any patient in pain could have a drug misuse 
problem – just as any patient requiring a blood draw for a simple 
lab test could have HIV.21 Treating everyone with the same screens, 
diagnostic tests, and administrative procedures can help remove bias 
and level the playing fi eld so everyone is treated equally and screened 
thoroughly. 

Nonetheless, it is also true that some patient characteristics are 
predictive of a potential for drug abuse, misuse, or other aberrant 
behaviors. The factor that appears to be most strongly predictive in 
this regard is a personal or family history of alcohol or drug abuse.1 
Some studies have also shown that younger age and the presence of 
psychiatric conditions are also associated with aberrant drug-related 
behaviors.1

In evaluating patients with chronic pain for risk of addiction or signs 
that they may be abusing a controlled substance, it may be helpful to 
consider the sets of characteristics listed in Table 1.

Table 1: Characteristics of chronic-pain
patients v. addicted patients

Chronic-pain patient Addicted patient
Medication use is not out 
of control.

Medication use is out of control.

Medication use improves 
quality of life.

Medication use impairs quality of life.

Wants to decrease 
medication if adverse 
effects develop.

Medication use continues or increases 
despite adverse effects.

Is concerned about the 
physical problem being 
treated with the drug.

Unaware of or in denial about any 
problems that develop as a result of 
drug treatment.

Follows the practitioner-
patient agreement for use 
of the opioid.

Does not follow opioid agreement.

May have left over 
medication.

Does not have leftover medication.

Loses prescriptions.
Always has a story about why more 
drug is needed.

Adapted from: Webster LR, Dove B. Avoiding Opioid Abuse While 
Managing Pain. Sunrise River Press, North Branch, MN. 2007.

Many tools have been developed for the formal assessment of a 
patient’s risk of having a substance misuse problem, some of which 
are appropriate for routine clinical use because they are relatively brief 
and easily implemented. Table 2 lists the tools that appear to have 
good content, and face and construct validity for assessing patient risks 
related to chronic opioid therapy, although to date, no single tool has 
been widely endorsed or thoroughly validated.1

Table 2: Tools for patient risk assessment
Tool Use Who administers? Length Access
Current Opioid Misuse 
Measure (COMM)

Monitor for misuse by patients 
currently on long-term opioid 
therapy.

Patient self-report. 17 items. www.infl exxion.com/COMM/

Diagnosis, Intractability, Risk, 
Effi cacy (DIRE)

Screen for risk of opioid 
addiction.

Clinician. 7 items. Belgrade MJ, et al. J Pain. 
2006;7:671–681.

Opioid Risk Tool (ORT) Screen for risk of opioid 
addiction.

Clinician or patient self-
report.

5 yes/no questions. www.opioidrisk.com/node/887

Screener and Opioid 
Assessment for Patients with 
Pain, Version 1 and Revised 
(SOAPP, and SOAPP-R)

Screen for risk of opioid 
addiction.

Patient self-report. 24 items. www.infl exxion.com/SOAPP/

Written agreements
Written documentation of all aspects of a patient’s care, including 
assessments, informed consent, treatment plans, and provider/patient 
agreements, are a vital part of opioid prescription “best practices.” 
Such documentation provides a transparent and enduring record of a 
clinician’s rationale for a particular treatment and provides a basis for 
ongoing monitoring and, if needed, modifi cations of a treatment plan.17 

Many computerized systems are now available for the acquisition, 
storage, integration, and presentation of medical information. Most 
offer advantages that will benefi t both patients and prescribers, such 
as maintaining up-to-date records, and providing instant availability of 

information relevant to prescribing or treatment. Although automation 
can help, clear documentation is not dependent on electronic record-
keeping; it merely requires a commitment to creating clear and 
enduring communication in a systematic fashion. Good documentation 
can be achieved with the most elaborate electronic medical record 
systems, with paper and pen, or with dictated notes. Clinicians must 
decide for themselves how thoroughly, and how frequently, their 
documentation of a patient’s treatment should be. 
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Informed consent
Informed consent is a fundamental part of planning for any treatment, 
but it is critically important in long-term opioid therapy, given the 
potential risks of such therapy. At its best, consent also fortifi es the 
clinician/patient relationship.

Prescribers must be able to answer with confi dence four key questions 
when obtaining informed consent in the context of treatment with 
opioids:22 
1. Does the patient understand the various options for treatment?
2. Has the patient been reasonably informed of the potential benefi ts 

and risks associated with each of those options? 

3. Is the patient free to choose among those options, free from 
coercion by the healthcare professional, the patient’s family, or 
others?

4. Does the patient have the capacity to communicate his or her 
preferences – verbally or in other ways (e.g., if the patient is deaf 
or mute)?

Documentation related to these key areas can be accomplished by 
creating a separate paper or electronic informed consent form or by 
incorporating informed consent language into a larger treatment plan 
or patient/provider agreement. 

Patient-provider agreements
A written agreement between a clinician and a patient about the 
specifi cs of their pain treatment with opioids can help clarify the plan 
with the patient, the patient’s family, and other clinicians who may 
become involved in the patient’s care.1 Such agreements can also 
reinforce expectations about the appropriate and safe use of opioids.1 
Caution must be exercised, however, to ensure that patient/provider 
agreements are not used in a coercive way to unethically place patients 
in the position of having to agree to its terms or else lose an important 
component of their treatment (or even lose all treatment).22

Although evidence is lacking about the most effective methods to 
convey the information included in most patient-provider agreements, 
such agreements have been widely used and are recommended by 
regulators and many experts on treatment guidelines for long-term 
opioid therapy.1 Recently, the Veterans Administration and U.S. 
Department of Defense chartered an expert panel to undertake a 
systematic review of existing medical literature on this subject. 
In the clinical practice guidelines resulting from that work, the 
panel concluded that opioid treatment agreements are a standard 
of care when prescribing long-term opioid therapy.23 [Samples 
of several commonly-used agreements, including a low-literacy 
version, are available at: http://opioids911.org/media/doc/ Op911-
OpioidRxAgreements.doc].

Provider/patient agreements have many potential advantages, 
including:17

 ● Allowing treatment to start on a note of mutual respect and 
partnership.

 ● Enhancing transparency.
 ● Engaging patients in a collaborative education and decision-

making process.
 ● Helping to set functional goals and clarifying the clinician’s and 

patient’s roles and responsibilities in attaining these goals.
 ● Documenting acceptance of treatment risks and benefi ts.
 ● Documenting informed consent.
 ● Helping avoid misunderstandings that may occur over long 

treatment time periods.
 ● Providing a foundation for subsequent decisions about changes in 

medications or termination of treatment.

Clinicians should strive to craft agreements that serve their patients’ 
best interests and avoid coercive or punitive language. Thus, 
agreements should avoid:17

 ● Putting all burden on the patient rather than sharing it between 
patient and clinician.

 ● Framing the agreement in terms of punishments for possible future 
crimes or diffi culties.

 ● Using language that is stigmatizing, dominating, or pejorative.
 ● Using coercion in any way.
 ● Imposing limitations for the clinician’s convenience without clear 

and substantial benefi t for the patient.
 ● Insisting on behaviors unrelated to actual use of medications.
 ● Using the term “fi red” to describe termination of treatment.
 ● Threatening abandonment or suggesting that patients will not have 

continued access to non-opioid pain relieving treatments if opioids 
are terminated.

To be effective, written agreements must be clearly understood by 
the patient. This may require the provision of agreements in multiple 
languages. All agreements should be written at the sixth- to seventh-
grade level or even lower.24,25 Translators may need to be provided 
for speakers of other languages to ensure patient understanding and 
effective informed consent. A patient who does not fully understand 
the potential risks and benefi ts of a treatment cannot be truly 
“informed” as required by the legal and ethical guidelines for medical 
practice. Time must be allowed for patients to ask questions, and for 
prescribers to ensure patients understand what they are being told. 
Some, or all, of these tasks may be handled by trained personnel (or 
staff members) rather than clinicians. 

Although the term “agreement” is generally perceived as being more 
patient-friendly than the word “contract,” clinicians should understand 
that, from a legal standpoint, any written or oral agreement between 
a prescriber and a patient may be considered a binding “contract.” 
Clinicians should ensure that the terms in any agreement are understood 
by the patient, and are acceptable, attainable, and consistent with high-
quality practice.26

Creating function-based opioid treatment plans
Once a patient has been assessed and accepted as a candidate for 
treatment with an opioid pain medication, and after informed consent 
has been obtained for such treatment, a written plan for implementing 
the treatment should be drafted. Such plans typically include a 
statement of the goals of therapy. These goals should be written 
carefully in light of the inherent subjectivity of pain. Since pain 
itself cannot be measured objectively, framing treatment goals solely 
in terms of pain relief means that such goals cannot be objectively 
confi rmed. 

Although a patient’s subjective pain and suffering are obviously 
important factors, only the functional impact of the pain can be 

measured and used to create objective treatment goals. This impact 
takes many forms, but typically chronic pain erodes foundations of 
daily life, such as physical activity, concentration, emotional stability, 
interpersonal relationships, and sleep. This can, in turn, degrade 
functioning at work or in the home, which can lead to depression, 
anxiety, insomnia, and even suicide. Clinicians should know that 
even relatively modest reductions in pain can translate into signifi cant 
functional improvements as pain rating declines.27 A 20 percent 
reduction in a pain score (i.e., roughly two points on the standard 0-10 
pain scale) may be acceptable if it produces signifi cant functional 
benefi ts for a patient. 
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Framing treatment goals in terms of improved patient functioning, 
rather than merely pain relief, offers two primary advantages to 
clinicians:

 ● Prescribing decisions (or decisions to terminate treatment) are 
based on outcomes that can be objectively demonstrated to both 
clinician and patient (and, possibly, to the patient’s family)

 ● Individual differences in pain tolerance become secondary to 
the setting and monitoring of treatment goals, since subjectively 
perceived levels of pain are not the primary focus in determining 
functionality.

Basing treatment plans on functional goals is especially valuable in 
the context of prescribing opioid pain medications, because such goals 
may help differentiate a patient who is truly opioid addicted from 
one who merely seems to be addicted. This differentiation is possible 
because addiction often leads to decreased functioning, while effective 
pain relief typically improves functioning.

Functional decline itself may result from a range of problems, including 
inadequate pain relief, non-adherence to a regimen, function-limiting 
side effects, or untreated affective disorders. Sometimes impaired 
functioning is the result of addiction or misuse, and these objective 
results may shed valuable light on an otherwise confusing presentation 
of a patient’s pain symptoms. 

Functional treatment goals should be realistic. Progress in restoring 
function is usually slow and gains are typically incremental. 
Chronic non-cancer pain is often marked by long-standing physical 
and psychological deconditioning, and recovery may require 
reconditioning that may take weeks, months, or years. It is much better 
to set goals that are slightly too low than slightly too high. Raising 
goals after a patient has “succeeded” in achieving them is far more 
motivational and encouraging than lowering goals after a patient has 
“failed.” 

Table 3: Evidence for functional goals
Functional goal Evidence
Begin physical therapy Letter from physical therapist
Sleeping in bed as 
opposed to lounge chair

Report by family member or friend 
(either in-person or in writing)*

Participation in pain 
support group

Letter from group leader

Increased activities of 
daily living

Report by family member or friend

Walk around the block Pedometer recordings or written 
log of activity

Increased social 
activities

Report by family member or friend

Resumed sexual 
relations

Report by partner

Returned to work Pay stubs from employer or letter 
confi rming the patient is off of 
disability leave

Daily exercise Gym attendance records or report 
from family member or friend

* Involving other persons requires explicit permission from the 
patient, and this permission should be documented, preferably in 
writing.

Source: Fishman SM. Responsible Opioid Prescribing: A Clinician’s 
Guide, 2nd Ed. Waterford Life Sciences. 2012 (in press).

Table 3 illustrates some simple functional goals and 
ways they might be verifi ed. 

The responsibility for obtaining evidence of success in meeting a 
functional goal lies with the patient and should be made explicit in the 
prescribing agreement. If a patient is unable to document or achieve 
the progress outlined in a treatment plan, this may suggest a need for 
goal readjustment. 

Components of an effective treatment plan
The creation of an effective function-based treatment plan must be a 
collaboration between patient and clinician. A patient’s pain score will 
be just one of many variables to be considered in framing goals. These 
goals should be realistic, meaningful to the patient, and verifi able. The 
details of a function-based treatment plan are necessarily specifi c to the 
patient, but one way to initiate the process is to begin with the question: 
“What do you hope to do as a result of treatment that you can’t do 
now?”

The treatment plan can include a discussion of, and the setting of 
expectations about, periodic re-assessment of goals. Patients may 
stabilize at a certain level of function, and the clinician and patient 
together must decide if this is acceptable or whether changes are 
needed. 

As is the case in drafting other types of patient/provider documents, 
patients should be reminded of the benefi ts and risks of a chosen therapy. 
With opioids, these include the realities of tolerance and physical 
dependence and the potential need to taper the medication slowly to 
avoid withdrawal. Patients must also be educated about the possibility 
that opioids may be either ineffective or have intolerable adverse effects, 
and that there is also the possibility of psychological dependence, which 
could lead to misuse or, less commonly, addiction. 

Another critical component of any treatment plan is a description of 
how treatment with an opioid medication might be terminated. Stopping 
opioid therapy in cases of chronic non-cancer pain is often more diffi cult 

than starting it. Being clear about the conditions under which opioid 
therapy will end is important because opioids are not curative, have no 
standard duration of treatment, and may be associated with substantial 
risks.17

Termination may be required for many reasons, including:
 ● Healing or resolution of a specifi c pathology underlying the pain.
 ● The experience of intolerable side effects.
 ● Lack of adequate response to a medication in terms of either pain 

relief or functional improvement.
 ● Evidence of non-medical or inappropriate use of the medication(s).

If inappropriate use of a prescription medication is discovered, treatment 
must usually be suspended, although provisions should be in place 
for continuation of some kind of pain treatment and/or referral to 
other professionals or members of a pain management team. Some 
clinicians may be willing and able to continue a regimen of opioid 
therapy even after the discovery of aberrant behavior if done with 
intensifi ed monitoring, patient counseling, and careful documentation 
of all directives. This level of vigilance and risk management, however, 
may exceed the abilities and resources of the average prescriber. In 
such cases, referral to a provider with specialized skill or experience in 
dealing with high-risk patients may be prudent.
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Case Study: Treatment hits a roadblock
Mr. Davidson returns for a follow-up after 2 weeks. He reports that 
his arthritis pain has gotten only slightly better, but that he is still 
experiencing the burning/tingling pain in his hands and feet. He has 
not achieved any of his functional goals. Upon questioning, he reveals 
that he has not been taking the opioid medication as frequently as 
prescribed because he “doesn’t want to become an addict.”

This common patient fear is allayed with careful, compassionate 
education that explains the differences between addiction and tolerance 
and that communicates the key idea that proper use of an opioid may 
improve functioning and quality of life. The prescription for the ER-
LA opioid is continued, and a prescription for 10 mg extended-release 
gabapentin is added.

Initiating treatment with opioids
Prior to an initial prescription of an opioid pain medication, clinicians 
should be certain that (1) all other potentially effective treatments 
that offer a more optimal benefi t-to-risk profi le have been considered 
or tried; (2) a complete evaluation has been performed and fully 
documented; (3) the patient’s level of opioid tolerance has been 
determined; and (4) informed consent and agreement to treat have 
been obtained.17 At the outset, both the clinician and the patient should 
view a new opioid prescription as a short-term trial of therapy.1 The 
goal of the trial is to provide data to guide decisions on the continued 
appropriateness of opioid medications and on the specifi c dose and 
formulation of medication used. Such a trial might be as brief as a few 
days or as long as several months. 

Opioid selection, initial dosing, and titration must be individualized to 
the patient’s health status, previous exposure to opioids, and treatment 
plan.1 Although still not widely used, it is also becoming increasingly 
possible to use commercially-available genetic screening tools to 
assess for genetic variations in drug metabolism that could affect the 
way a patient responds to opioids.28 Caution should be exercised when 
using opioids in patients with conditions that may be complicated by 

adverse effects from opioids, including chronic obstructive pulmonary 
disease (COPD), congestive heart failure, sleep apnea, current or past 
alcohol or substance misuse, mental illness, advanced age, or patients 
with a history of renal or hepatic dysfunction. In addition, opioids 
should not be combined with other respiratory depressants, such as 
sedative-hypnotics (benzodiazepines or barbiturates) unless there is a 
specifi c medical and/or psychiatric indication for such a combination.30 
In such cases, much more intensive monitoring is required. 

A decision to continue opioid therapy after an appropriate trial should 
be based on careful review of the trial outcomes. Outcomes to consider 
include:17

 ● Progress toward meeting therapeutic goals.
 ● Changes in functional status.
 ● Presence and nature of opioid-related adverse effects.
 ● Changes in the underlying pain condition.
 ● Changes in medical or psychiatric comorbidities.
 ● Degree of opioid tolerance in the patient.
 ● Identifi cation of altered or aberrant behaviors, misuse, or 

diversion.

Dose titration
Patients who are opioid-naïve or have modest previous opioid 
exposure should be started at a low dose of a short-acting opioid and 
titrated slowly upward to decrease the risk of opioid-related adverse 
effects.1 If it is unclear whether a patient has recently been using 
opioids (either prescribed or non-prescribed), the clinician should 
assume that the patient is opioid-naïve (i.e., not tolerant) and proceed 
as just described. 

Opioid tolerance should be established before prescribing an ER/LA 
opioid. The selection of a starting dose and manner of titration are 
clinical decisions that must be made on a case-by-case basis because of 
the many variables involved. Some patients, such as frail older persons 

or those with comorbidities, may require an even more cautious 
therapy initiation.1 Short-acting opioids are usually safer for initial 
therapy since they have a shorter half-life and may be associated with 
a lower risk of overdose from drug accumulation.1

Further studies are needed to confi rm more consistent control of 
pain and improved adherence to prescribed therapy with use of ER/
LA opioids.1 Although low-dose, short-acting opioids may offer the 
greatest safety for initiating opioid therapy, clinicians must recognize 
that short-acting opioids are not intrinsically safer than other 
formulations, and stress to their patients the importance of strict 
adherence to prescribed doses/administration.1 

Considerations in opioid selection 
Opioids, as a class, comprise many specifi c agents available in a wide 
range of formulations. A given patient might be appropriate for ER/LA 
therapy only, short-acting only, or a combination of an ER/LA opioid 
with a short-acting opioid for breakthrough pain.

Short-acting, orally-administered opioids typically have rapid onset 
of action (10-60 min.) and relatively short duration of action (2-4 
hours).31 They are used for acute or intermittent pain, or breakthrough 
pain that occurs against a background of a persistent level of pain.31 
[Transmucosal immediate-release fentanyl is a special class of short-
acting opioid that is only approved for breakthrough pain in cancer, 
and there is a separate FDA REMS devoted to this topic.]32 

Combination products join an opioid with a non-opioid analgesic, 
usually for use in patients with moderate pain. Using a combination 
product when dose escalation is required risks increasing adverse 
effects from the non-opioid co-analgesic, even if an increase of the 
opioid dose is appropriate.17 In such cases, using a pure opioid may be 
preferable. 

Unfortunately, at this time, no pharma-ceutically manufactured 
single-agent option for hydrocodone is available, although clinical 

trials are underway as part of an effort to secure FDA approval for 
such an agent. Single-agent formulations are available for other types 
of opioids, such as codeine, morphine, oxycodone, oxymorphone, 
and hydromorphone. In 2011, the FDA announced new rules that 
will limit to 325 mg the amount of acetaminophen allowed in opioid 
combination products in an attempt to limit liver damage and other 
ill effects from the use of these products with over-the-counter 
analgesics.33

ER/LA opioids usually have a relatively slow onset of action 
(typically between 30 and 90 min.) and a relatively long duration 
of action (4 to 72 hrs).31 Such agents are typically used for patients 
with constant background pain.31 These agents achieve their extended 
activity in various ways. Methadone and levorphanol have intrinsic 
pharmacokinetic properties that make their effects more enduring than 
many short-acting opioids.34 ER/LA agents such as controlled-release 
morphine, oxycodone, or transdermal fentanyl achieve their prolonged 
time course via a delivery system that is modifi ed to slow absorption 
or to slow the release of the active ingredient.31 Clinicians should 
warn patients that unless specifi cally instructed otherwise, oral ER/LA 
opioids should not be broken, chewed, or crushed, and patches should 
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not be cut or torn prior to use, since this may lead to rapid release of 
the opioid and could cause overdose or death.

Prescribers should educate themselves about the general 
characteristics, toxicities, and drug interactions for ER/LA opioid 
products. [For detailed information on current ER/LA opioid 
analgesics, see the FDA Blueprint for Prescriber Education, available 
at: http://www.er-la-opioidrems.com]. Respiratory depression is the 
most serious adverse effect of opioids as it can be immediately life-
threatening. The risk of respiratory depression or respiratory arrest is 
higher in patients with an upper respiratory infection, asthma or other 
respiratory problem, hence, if these conditions arise, the opioid dose 
needs to be reduced. Constipation is the most common long-term side-
effect but can often be managed. Drug-drug interaction profi les vary 
among the products. Knowledge of particular opioid-drug interactions, 
and the underlying pharmacokinetic and pharmacodynamic 
mechanisms, allows for the safer administration of opioid analgesics. 

Central nervous system depressants (sedatives, hypnotics, 
tranquilizers, tricyclic antidepressants and alcohol) can have a 

potentiating effect on the sedation and respiratory depression due to 
opioids.30 Alcohol consumption should be avoided entirely with some 
oral products (e.g. morphine, hydromorphone, oxymorphone) because 
ethanol increases the plasma concentration of the opioid.30 

Opioids may enhance the neuromuscular blocking action of skeletal 
relaxants and produce an increased degree of respiratory depression. 
Using opioids with monoamine oxidase inhibitors (MAOIs) may result 
in possible increase in confusion, anxiety, and respiratory depression.30 

Opioids can reduce the effi cacy of some diuretics by inducing the 
release of antidiuretic hormone (ADH).30 In addition, some opioids 
interact with various cytochrome P450 enzyme inhibitors and inducers 
and thus may result in higher or lower than expected blood levels of 
the drug. 

Methadone can be an effective opioid, but it must be prescribed 
carefully and with full knowledge of its highly variable 
pharmacokinetics and pharmacodynamics.

Abuse-deterrent formulations
As concern has risen about opioid misuse and abuse, efforts have 
been made to create abuse-deterrent and tamper-resistant opioid 
formulations. One class of deterrent formulation incorporates an opioid 
antagonist into a separate compartment deep within a single capsule; 
crushing the capsule releases the antagonist and neutralizes the opioid 
effect.31 The central opioid antagonist compartment is eliminated from 
the body unchanged if the capsule is consumed normally without 
tampering. Another strategy is to modify the physical structure of 
tablets or incorporate compounds that make it diffi cult or impossible to 
liquefy, concentrate, or otherwise transform the tablets.31 

Transdermal opioid formulations have been perceived in the past as less 
vulnerable to misuse, but such formulations can be abused. For example, 

a transdermal, 7-day duration formulation of buprenorphine has been 
reported to be an increasingly abused opioid, particularly in prison 
populations.35 As a partial opioid agonist, buprenorphine was thought to 
be a lower-risk agent than full agonist opioids, however it is clear that 
this medication can be as susceptible to abuse as full-opioid agonists.

Abuse-deterrent opioid formulations, of course, do not prevent users 
from simply consuming too much of a medication. These formulations 
may help reduce the public health burden of prescription opioid abuse, 
but the evidence to date is inadequate to project whether this potential 
will actually be achieved.31

Case study: Progress
At the next scheduled follow-up visit, Mr. Davidson reports reduced 
pain and improved functioning. He says his pain is now 3-4 on a 
10-point scale. He can now walk his dog twice daily, and is using the 
computer without pain. He says his sleep has improved as well. Mr. 
Davidson asks for a higher dose of the opioid “to see if I can get the 

pain down to zero.” Although seemingly reasonable, it is explained 
to Mr. Davidson that, in fact, “zero pain” is an unrealistic goal for 
anyone, and that increasing the dose to achieve that goal would likely 
incur a range of side effects that would erode his overall quality of life.

Periodic review and monitoring
If a trial of an opioid medication is deemed successful and opioid 
therapy is continued, periodic review and monitoring should be 
performed for the duration of treatment. The tests performed, questions 
asked, and evaluations made should be tailored to the patient as 
guided by the physician’s clinical judgment. For example, a physical 
examination may or may not be required at each follow-up visit. 
Clinicians must evaluate progress against agreed-upon treatment goals 
and assess for a wide range of potential adverse effects, ranging from 
physical side effects such as constipation or sedation, to behavioral 
side effects such as mood changes, signs of drug craving or seeking, 
or impaired function in various domains of daily living.17 As part of 
routine practice, clinicians who prescribe opioids should perform 
medication reconciliation at each patient visit. The American Medical 
Association defi nes “medication reconciliation” as “…making sense 
of a patient’s medications and resolving confl icts between different 
sources of information to minimize harm and maximize therapeutic 
effects.”36

The intensity and frequency of monitoring is dependent on an 
assessment of the patient’s risk for abuse, diversion, or addiction. 
Tools and techniques similar or identical to those used during an initial 
assessment of a patient’s risk can be used to re-assess or monitor risk 
on an on-going basis.2

States vary in their requirements for intervals at which follow-up visits 
are required when controlled substances such as opioid medications 
are prescribed. Although federal law allows for a 90-day supply 
of prescriptions for patients receiving schedule II drugs (who are 
otherwise deemed safe to have this amount), state law can vary from 
30 days to 6 months.2 In cases where state and federal law confl ict, the 
most restrictive rule prevails.2 

Relatively infrequent monitoring may be appropriate for low-
risk patients on a stable dose of opioids. More frequent or intense 
monitoring is appropriate for patients during the initiation of therapy 
or if the dose, formulation, or opioid medication is changed. Patients 
who may need more frequent or intense monitoring include:17

 ● Those with a prior history of an addictive disorder, past abuse, or 
other aberrant use.

 ● Those in an occupations demanding mental acuity.
 ● Older adults.
 ● Patients with an unstable or dysfunctional social environment.
 ● Those with comorbid psychiatric or medical conditions.

Daily or weekly monitoring may be necessary for patients at very high 
risk for adverse outcomes. 
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Reviewing functional goals
A key part of periodic monitoring is a careful review of previously-
agreed-upon functional goals. Patients should come to appointments 
ready to provide the evidence upon which an evaluation of progress 
can be made. This evidence should span as many domains of 
a person’s life as possible: personal and social relationships, 
employment, physical activities, health, hobbies, and spiritual 
activities. Functional goals that are not attained require investigation, 
possible adjustment, and encouragement that future progress is 
possible. If the goals have been attained, clinicians should be 
supportive and positive, while setting new goals to motivate further 
progress. 

Functional goals related to physical activity are sometimes not 
achieved by patients because they report that the agreed-upon activity 
hurts too much.17 Such cases should be carefully evaluated before a 
decision is made to increase the dose of an opioid medication. All 
patients – even those with end-stage disease – can engage in some kind 
of physical activity at least some time during the day. The motions 
or activity may be extremely modest, yet they may nonetheless serve 
as effective functional goals. Patients with chronic pain often require 
such micro-level goals and controlled, gradually-increasing motion or 
activity over sustained periods of time.

Managing breakthrough pain
Patients with chronic pain receiving a steady dose of an opioid 
medication may experience episodes of pain that “break through” the 
analgesic effects of the steady-state drug (regardless of the route of 
administration).1 Close monitoring of breakthrough episodes is key 
to helping patients reduce pain and facilitate functioning. Providing 
patients either paper or electronic pain diaries can help them track 
breakthrough episodes and spot correlations between the episodes and 
variables in the patient’s life. If specifi c triggers are identifi ed, this 
may provide opportunities for changes that will reduce the prevalence 
of breakthrough episodes without recourse to increased reliance on 
medication.17

Non-opioid methods of dealing with breakthrough pain (i.e., cold 
or warmth, massage, yoga, acupuncture, meditation, electrical 
stimulation) might be considered prior to any increases in opioid 
medication; although research evidence regarding many CAM 
(complementary and alternative medicine) approaches is inconclusive. 
If a short-acting opioid preparation is prescribed for breakthrough 
pain, clinicians should remind patients about the potentials problems 
of diversion and misuse of these agents. 

As with the management of the underlying chronic pain condition, 
clinicians should use an agreed-upon set of functional goals as a 
way to monitor, and if necessary, adjust, the use of as-needed opioid 
medications for breakthrough pain.

Monitoring adherence
Trust is a necessary part of any patient/clinician relationship, but studies 
suggest that in the context of controlled substances, it is unwise to rely 
on a patient’s word that medications are being consumed as prescribed.2 
Although the use of more objective ways to monitor adherence to 
medication regimens is an imperfect science, such methods remain an 
essential component of periodic review. Multiple objective methods to 
assess adherence exist, but there is no single “best” approach and all 
such methods have both advantages and potential drawbacks. 

Drug testing should be approached in a consensual manner as part 
of an agreed-upon treatment plan and with the idea that such testing 
benefi ts both the patient and the provider.2 The potential benefi ts of 
clinical drug testing include:2

 ● Serving as a deterrent to inappropriate use.
 ● Providing objective evidence of abstinence from drugs of abuse.
 ● Monitoring response to treatment.
 ● Assisting with a diagnosis.
 ● Helping patients allay concerns by family members, employers, or 

law-enforcement.
 ● Demonstrating to regulatory authorities a clinician’s dedication to 

monitoring “best practices”.

In the context of family practice settings, unobserved urine collection 
is usually an acceptable procedure for drug testing. Prescribers, 
however, should be aware of the many ways in which urine specimens 
can be adulterated. Specimens should be shaken to determine if 
soap products have been added, for example. The urine color should 
be noted on any documentation that accompanies the specimen for 
evaluation, since unusually colored urine could indicate adulteration. 
If possible, urine temperature and pH should be measured immediately 
after collection.2

One way to reduce the risk of urine test false positives or false 
negatives is to develop a relationship with a single laboratory, become 
familiar with its testing tools and threshold values, and use the same 
screening and confi rmatory tests regularly to build familiarity with the 
range of normal results.17

Prescribers should be familiar with the metabolites associated with 
each opioid that may be detected in urine, since the appearance 
of a metabolite can be misleading.2 A patient prescribed codeine, 
for example, may test positive for morphine because morphine 
is a metabolite of codeine. Similar misunderstandings may occur 
for patients prescribed hydrocodone who appear positive for 
hydromorphone or oxycodone and oxymorphone (see Table 4).
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Table 4: Urinary analytes of common opioid pain medications
Drug Urinary analytes

Morphine Morphine
Hydromorphone
Codeine

Codeine Codeine
Morphine
Hydrocodone

Hydrocodone Hydrocodone
Hydromorphone
6-Hydrocodol

Oxycodone Oxycodone
Oxymorphone
Hydrocodone

Source: Webster LR, and Dove B. Avoiding Opioid Abuse While Managing Pain. Lifesource. 2007.

Case study: A caution light
After 3 weeks, the physician is given a message that a young woman 
has called requesting an early refi ll of Mr. Davidson’s opioid “because 
he’s suffering.” This raises the physician’s suspicions. He accesses his 
state Prescription Drug Monitoring Program to see if Mr. Davidson 
might be getting prescriptions from another provider. He is not, and 
nothing appears unusual. The physician calls Mr. Davidson directly 
and Mr. Davidson confi rms that he did ask his granddaughter to call 

for the prescription because he was having increased pain after playing 
tennis for an hour. Mr. Davidson is advised to temporarily use an OTC 
NSAID (not more than 600 mg) and is asked to return for an in-person 
visit within a week. At that visit, a range of non-pharmacological 
strategies are reviewed to provide additional pain relief (i.e. post-
exercise cold/warm treatments; exercises to improve fl exibility; 
massage; and the use of an elbow brace to be used for tennis).

Using Prescription Drug Monitoring Programs (PDMPs)
PDMPs can serve an important clinical monitoring role. PDMPs 
use secure Internet sites to offer point-of-care access to records 
of controlled substances from other prescribers and dispensing 
pharmacies. From these, clinicians can quickly glean patterns of 
prescription drug use that can be helpful in confi rming or refuting 
suspicions of aberrant behaviors. Information from a PDMP may 
also be clinically relevant in that it may reveal that a patient is being 
prescribed medications whose combinations are contraindicated.

There is currently little uniformity, information-sharing, or cooperation 
among state PDMPs, but efforts are under way to improve this 

situation. An advisory committee of the Council of State Governments 
has endorsed the formation of an interstate PDMP compact, and 
legislation to accomplish this goal is currently being drafted.37 By 
checking PDMP data (particularly for high-risk patients), clinicians 
can get a sense of the controlled substances that the patient has been 
receiving from other prescribers and other pharmacies.38 Individuals 
may have perfectly acceptable reasons for multiple prescribing 
episodes, but the existence of such a pattern should always trigger 
inquiry. 

COMMON ISSUES RELATED TO OPIOID PAIN MEDICATIONS

Preventing and managing opioid-related side effects
Many patients treated with an opioid will experience side effects, 
the most common of which is constipation. Other possible effects 
include:31

 ● Respiratory depression.
 ● Sedation.
 ● Urinary hesitancy or retention.
 ● Dry mouth.
 ● Nausea/vomiting.
 ● Itching.
 ● Sweating.
 ● Hypogonadism.
 ● Myoclonus.

Some side effects, such as sedation, may lessen over time after 
treatment initiation. Others, such as constipation, rarely become less 
problematic. Constipation is so common, in fact, that when patients 
use opioids and do not have constipation, clinicians should consider 
possible reasons ranging from rapid bowel transit time to diversion. 
Constipation requires proactive treatment, with stimulating laxatives 
prescribed at the time of initiating opioids, and frequent re-evaluation. 
With the exception of constipation, uncomfortable or unpleasant side 
effects may potentially be reduced by switching to another opioid or 
route of administration (such side effects may also be alleviated with 
adjunctive medications).

Opioids and pregnancy
Some data suggest an association between the use of long-term 
opioid therapy during pregnancy and adverse outcomes in newborns, 
including low birth weight and premature birth, though co-related 
maternal factors may play a role in these associations and causality is 
not certain.1 Higher doses of antenatal methadone in tolerant mothers 
do not seem to increase complication rates.1 Importantly, opioid 

withdrawal can be expected in up to half of newborns of opioid-
dependent mothers.1 If a mother is receiving long-term opioid therapy 
at or near the time of delivery, a professional experienced in the 
management of neonatal withdrawal should be available.1

Nonetheless, given the potential risks of opioids during pregnancy, 
current American Pain Society-American Academy of Pain Medicine 
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(APS-AAPM) guidelines suggest that clinicians should encourage 
minimal or no use of opioids during pregnancy unless the potential 
benefi ts outweigh risks.1 If opioid medications are prescribed, 

clinicians should thoroughly counsel pregnant women about the 
potential risks and benefi ts, and clinicians should be prepared to 
anticipate and manage risks to the patient and newborn.

Driving and work safety
Driving while using opioid medications remains a controversial 
issue. Particularly at the initiation of therapy, opioid medications may 
cause sleepiness, clouded thinking, decreased concentration, slower 
refl exes, or incoordination, all of which may pose a danger to the 
patient and others when driving or operating machinery.1 On the other 
hand, a number of epidemiologic studies failed to show an association 
between long-term opioid use and motor vehicle accidents, fatalities, 
or citations for impaired driving.1 Since at least some of the cognitive 
and motor-impairing effects of opioids resolve with steady use and 
a consistent dose, some activities or driving may be allowable at the 
discretion of the clinician’s medical judgment and in the absence of 
signs of impairment. 

Current APS-AAPM guidelines recommend that all patients who are 
initially prescribed opioid medications, or those who have their dose 
increased, be advised not to drive or engage in potentially dangerous 
work or other activities.1 There is no consensus on exactly how long 
they should abstain from driving. Patients should be educated about 
the increased risk of impairment when starting opioid therapy, when 
increasing doses, and when taking other drugs or substances (such 
as, alcohol, benzodiazepines, or even some cold remedies) that may 
exacerbate cognitive and motor impairment. Clinicians should be 
aware that certain professions (i.e., school bus drivers and pilots) may 
be subject to restrictions in the use of opioid medications.1 Clinicians 
should check with their state medical society or the Federation of State 
Medical Boards to obtain up-to-date information in this regard.

Screening for endocrine function
Both male and female patients on long-term opioid therapy are at 
risk for hypogonadism, thus the endocrine function of all patients 
should be assessed at the start of long-term opioid therapy and at 
least annually thereafter. The symptoms of hypogonadism in both 
genders may include fatigue, mood changes, decreased libido, loss of 

muscle mass, and osteoporosis. Although there are insuffi cient data 
to recommend routine endocrine screening of asymptomatic patients, 
current guidelines do recommend such testing for patients exhibiting 
any of the aforementioned signs and symptoms.1

Opioid rotation
“Opioid rotation” means switching from one opioid to another in 
order to better balance analgesia and side effects. Rotation may be 
needed because of a lack of effi cacy (often related to tolerance), 
bothersome or unacceptable side effects, increased dosing that exceeds 
the recommended limits of the current opioid (e.g., dose limitations of 
co-compounded acetaminophen), or inability to absorb the medication 
in its present form (i.e., if there is a change in the patient’s ability to 
swallow, switch to a formulation that can be absorbed by a different 
route such as transdermal.)31 

Because of the large number of variables involved in how any 
given opioid will affect any given patient, opioid rotation must 
be approached cautiously, particularly when converting from 
an immediate-release formulation to an ER/LA product.31 An 
equianalgesic chart should be used when changing from one opioid 
to another or from one route of administration to another. Such charts 

must be used carefully, however. A high degree of variation has been 
found across the various charts and online calculator tools, and may 
account for some overdoses and fatalities.39 The optimal dose for a 
specifi c patient must be determined by careful titration and appropriate 
monitoring, and clinicians must be mindful that patients may exhibit 
incomplete cross-tolerance to different types of opioids because of 
differences in the receptors or receptor sub-types to which different 
opioids bind.31 

In some cases, because of the risk of potential harm during the time of 
rotating from one chronic opioid regimen to another, it may be wise to 
initially use lower doses of an ER/LA opioid than might be suggested 
by equianalgesic charts, while temporarily liberalizing, as needed, the 
use of a short-acting opioid. This would then be followed by gradual 
titration of the LA opioid to the point where the as-needed short-acting 
opioid is incrementally reduced, until no longer necessary.

Managing non-adherent patients
Patients who begin to exhibit aberrant drug-related behaviors or non-
adherence to a prescription should be monitored more strictly than 
compliant patients. Suspicion that a patient is non-adherent should 
prompt a thorough investigation of the situation, including an honest 
evaluation of the patient/provider relationship. The way clinicians 
interact with patients can affect the relationship (for better or worse) 
and infl uence treatment outcomes.17 A clinician’s negative reactions 
to non-adherence might include anger at the patient, disappointment 
and sadness at the apparent betrayal of trust, or fear that the patient’s 
behavior could expose the provider to legal jeopardy.17 

Before accusing a patient of not adhering to a prescribed regimen, 
clinicians should assess the situation fully. Possible reasons for non-
adherence include: 

 ● Inadequate pain relief.
 ● Misunderstanding of the specifi cs of the prescription.
 ● Misunderstandings related to lack of fl uency with English.
 ● Attempts to “stretch” a medication in order to save money.

 ● Cultural or familial pressure not to take a medication.
 ● Stigma about taking a pain medication.
 ● Overmedication and fears about addiction.
 ● Misunderstanding of a prescription by a caregiver who has taken 

responsibility for daily apportioning of medications.
 ● Confusion between two medications that look very similar to each 

other.

The use of patient–provider agreements and/or informed consent 
documents can help clinicians navigate the uncertainties that can arise 
in cases of real or apparent non-adherence, and may help make the 
process less confrontational. Consultation with an addiction medicine 
specialist or psychiatrist may be necessary if addiction is suspected or 
if a patient’s behavior becomes so problematic that it jeopardizes the 
clinician/patient relationship. 
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Case study: Stable improvement
After a slight dose adjustment of the gabapentin, Mr. Davidson reports 
continued functional progress and acceptable levels of pain. He has 
increased his level of physical activity and reports that his mood and 

general health is better as a result. He says he would like to try to 
taper down his use of the opioid, and he is given clear and specifi c 
instructions for how to do that.

Treatment termination
Reasons for discontinuation of an opioid analgesic can include the 
healing of or recovery from an injury, medical procedure, or condition; 
intolerable side effects; lack of response; or discovery of misuse 
of medications. Regardless of the reason, termination should be 
accomplished so as to minimize unpleasant or dangerous withdrawal 
symptoms by tapering the opioid medication slowly, or by carefully 
changing to a new formulation. Approaches to weaning range from 
a slow 10 percent reduction per week to a more aggressive 25 to 50 
percent reduction every few days.1 In general, a slower taper will 
produce fewer unpleasant symptoms of withdrawal.

In general, opioid therapy must be discontinued or re-evaluated 
whenever the risk of therapy is deemed to outweigh the benefi ts being 
provided. A clinician may choose to continue opioid treatment with 

intensifi ed monitoring, counseling, and careful documentation if it 
is deemed in the best interest of the patient. This requires, however, 
careful consideration and a well-documented risk management plan 
that addresses the greater resources necessary for opioid continuation 
following evidence of misuse. 

If termination of the provider/patient relationship is deemed necessary, 
clinicians must ensure that the patient is transferred to the care of 
another provider and ensure that the patient has adequate medications 
to avoid unnecessary risk, such as from uncontrolled or potentially 
dangerous withdrawal.17 Practitioners can be held accountable 
for patient abandonment if medical care is discontinued without 
justifi cation or adequate provision for subsequent care. 

Methadone
Methadone has recently received growing attention and concern 
because it is frequently involved in unintentional overdose deaths.40 
These deaths have escalated as methadone has increasingly been used 
as an analgesic drug for chronic pain.41 At one time, methadone had 
been used almost exclusively in opioid maintenance therapy programs 
to treat addiction. Its relatively long plasma elimination half-life 
compared to its relatively short analgesic half-life makes it optimal 
for maintenance, allowing for once-daily dosing. But methadone only 
exerts potent analgesic effects in the early phase of its elimination half-
life, and this, along with the fact that it is among the least expensive 
opioids, has led to a dramatic increase in its use for alleviating chronic 
non-cancer pain.1

Methadone has unique pharmacokinetic and pharmacodynamic 
characteristics that add substantial risk to its use. Although its chemical 
structure is different from classic opioids such as morphine, methadone 
acts on the same set of opioid receptors, though with different affi nities 
for the various opioid receptor subtypes.34 In addition, methadone 
possess non-opioid receptor effects that may explain some of its 
potential special effi cacy. These varied effects across opioid receptors, 
along with its non-opioid properties, have garnered methadone the 
reputation of being a “broad spectrum opioid.”34 For a number of 
reasons, however, methadone must be titrated very carefully in order to 
avoid overdose. These reasons include:34

 ● An analgesic half-life much shorter than its elimination half-life 
(leading to accumulation)

 ● Metabolism by a group of liver enzymes that differ from those 
associated with most other opioids, hence leading to unexpected 
drug-drug interactions

 ● Signifi cant genetic variations in the liver enzymes that metabolize 
methadone, which contribute to the unpredictability of 
methadone’s effects and side effects

 ● Metabolism may be affected by cigarette smoking (which 
accelerates elimination) and alcohol consumption (which can 
augment methadone toxicity acutely and accelerate metabolism 
with chronic use) 

The APS/AAPM guidelines recommend a starting dose in most 
opioid-naive patients of 2.5 mg every 8 hours, with dose increases 
occurring no more frequently than weekly.1 The lowest possible dose 
titration should be followed even in opioid-tolerant patients because 
methadone appears to be more potent in patients who have been 
using higher doses of the pre-switch opioid. The total daily dose of 

methadone on the fi rst day of treatment should not ordinarily exceed 
30-40 mg/d regardless of prior exposure.42 In older patients or those 
with renal or hepatic comorbidities, lower starting doses, less frequent 
dosing, and more cautious dose titration are recommended. Because 
of its long half-life and variable pharmacokinetics, methadone is 
not recommended to treat breakthrough pain or as an as-needed 
medication. 

When rotating from another opioid to methadone, extreme caution 
must be used when referring to equianalgesic conversion tables. The 
consensus recommendations from an expert panel suggest a 75 to 
90 percent decrement in the equianalgesic dose from conventional 
conversion tables when a switch is made from another opioid to 
methadone.43 

Because the risk of overdose is particularly acute with methadone, 
patients should be educated about these risks and counseled to use 
methadone exactly as prescribed. They should also be warned about 
the dangers of mixing unauthorized substances with their medication. 
Benzodiazepines, in particular, pose a threat. Death investigations 
often fi nd that benzodiazepines have been used in combination 
with methadone and other opioids.40 Other respiratory depressants, 
including alcohol, pose similar risks. Dosing should, therefore, be 
conservative and cautious until patients demonstrate the ability to 
tolerate and use the drug safely.

In 2006, the FDA issued a public health advisory warning that 
methadone can cause serious cardiac conduction disturbances, 
including QT interval prolongation and Torsades de Pointes, a 
potentially fatal ventricular arrhythmia.44 It appears that methadone-
related corrected QT (QTc) interval prolongation and cardiac 
arrhythmias can occur at any dose but are more likely at higher 
doses or with concomitant use of drugs that interact with methadone 
or that themselves prolong QTc. Although uncommon, the cardiac 
arrhythmias that can be induced by methadone can be lethal if not 
detected. The cardiac health of patients who are candidates for 
methadone should be assessed, with particular attention paid to any 
history of heart disease or arrhythmias.45 An initial ECG may be 
advisable prior to starting methadone, particularly if a patient has a 
specifi c cardiac disease or cardiac risk factors or is taking agents that 
may interact with methadone.45 
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Required patient education
Thorough patient education about the safe use, storage, and disposal 
of opioid medications is an essential part of “best practices” opioid 
prescribing. This education can be partially integrated into standard 
patient/provider agreements or informed consent documents. As with 
other patient-directed materials, education must be provided in a 
language and at a reading level (typically 6th-7th grade) appropriate 
for a clinician’s patient population. Examples of effective patient 
education can be found at websites, such as Opioids911-Safety (www.
opioids911.org). 

Safe use of opioid medications means that patients carefully follow 
clinician instructions, including special directions about timing of 
doses and whether to administer the medication with food or without. 
Clinicians should be mindful of any physical limitations (i.e. poor 
eyesight) that a patient might have that could interfere with accurate 
and timely administration of prescribed opioids. 

Here are some key ideas to convey to patients about proper use:46 
 ● Read the prescription container label each time to check dosage.
 ● Never use medicines after expiration date.
 ● Never share medicines with others.
 ● Do not take a pain medicine with alcohol or other sedatives.
 ● Do not take a pain medicine to promote sleep.
 ● Never break, chew, or crush medicines, particularly ER/LA opioid 

medications.
 ● For transdermal products, external heat, fever, and exertion can 

increase absorption, leading to a potentially fatal overdose.
 ● Transdermal products with metal foil backings are not safe for use 

in MRI scanners.
 ● Do not use transdermal products if they are broken or torn.

Safe storage
Patients need to be reminded that even children or close relatives can be 
tempted to use pain medications they have not been prescribed. Opioids 
are often obtained by teens, for example, from un-secured medicine 
cabinets of family and friends.

If possible, opioid pain medications should be stored in a locked 
cabinet or other secure storage unit. Storage areas should be cool, dry, 
and out of direct sunlight. Remind patients not to store medications in 
their car, to keep medications in the original containers, and to avoid 
storing medications in the refrigerator or freezer unless specifi cally 
directed to do so by a healthcare provider or pharmacist.

Proper disposal
The Offi ce of National Drug Control Policy currently recommends 
that unused opioid pain medications be fl ushed down a toilet.47 Some 
states, however, may have different or more stringent guidelines. 
California, for example, instructs consumers not to fl ush any medicines 
down the toilet or drain. If fl ushing medicines is not allowed in your 
state, instruct patients to follow the instructions of a pharmacist for 
disposal or to mix the medicines with an undesirable substance, such 
as used coffee grounds, put the mixture into a disposable container 
with a lid or a sealable bag, and place it in the trash.

Before they are thrown out, personal information, including the 
prescription number, should be removed from empty medication 
containers. Patients should also be encouraged to use any drug take-
back programs available in the local community. [Note: the Drug 
Enforcement Administration maintains up-to-date information on 
national take-back programs, as well as ways to fi nd drug collection 
sites in any given locale. Information can be accessed at: www.
deadiversion.usdoj.gov/drug_disposal/takeback/index.html.]

Take-home naloxone
In the future it may become more common to provide patients and 
their caregivers with the intranasal preparation of the opioid antagonist 
medication naloxone as a way to reverse the complications associated 
with accidental overdose. Although naloxone was FDA-approved in 
1971 and has been used for decades by emergency medical services 
personnel, intranasal administration of naloxone is not currently 
approved by the FDA for at-home use as an antidote for opioid 
overdose so, as of this writing, this represents an off-label use of 
this medication. Numerous studies and community initiatives have 
attested to the safety, convenience, and effectiveness of providing 
intranasal naloxone to patients who may be at risk of overmedication 
or overdose.48 This includes patients who:

 ● Receive prescriptions of more than 50 mg of morphine equivalent/
day.

 ● Are being rotated from one opioid to another when there may be 
incomplete cross-tolerance.

 ● Are opioid naïve and who have been prescribed methadone or who 
are rotated from another opioid to methadone.

 ● Are released after emergency medical care involving opioid 
intoxication or poisoning.

 ● Have a suspected history of substance abuse, dependence, or 
nonmedical opioid use.

 ● Have known or suspected concurrent heavy alcohol use.
 ● Have a respiratory infection or illness.
 ● May have diffi culty accessing emergency medical services.

Efforts are underway in several states to make intranasal naloxone 
more widely available to the public and to train health care and 
emergency service providers in its use.48

Dealing with opioid overdose
Because respiratory depression is the most serious potential harm 
from opioids, it is incumbent on clinicians to fully inform patients of 
this fact and educate them (and their home caregivers, if possible) on 
recommended steps to take in an emergency. Respiratory depression 
might occur because a patient takes more than the prescribed amount, 
either intentionally or unintentionally, or because the patient was 
mistakenly given too much medication by a caregiver. Point out that 
respiratory depression typically takes some time to develop, hence 
there will be early warning signs of overdose including:

 ● Intoxicated behavior – confusion, slurred speech, stumbling;
 ● Feeling dizzy or faint;

 ● Acting very drowsy or groggy;
 ● Unusual snoring, gasping, or snorting during sleep; and
 ● Diffi culty waking up from sleep or staying awake.

Patients and their caregivers should be counseled to immediately call 
911 or an emergency service if they observe any of these warning 
signs. If naloxone has been provided for the patient, it should be 
administered immediately, which will reverse respiratory depression 
and should allow the patient to begin breathing more normally. If a 
person has stopped breathing, artifi cial respiration/cardio-pulmonary 
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resuscitation (CPR, including rescue breathing) should be begun 
immediately until emergency help arrives. 

Conclusions 
This monograph has summarized “best practices” for the responsible 
prescribing of opioid pain medications for chronic non-cancer pain. 
More detailed information on many of these topics is available from 
the resources listed. The treatment of pain is a dynamic and evolving 
fi eld, and clinicians should periodically refresh their knowledge 
through reading, attending seminars or other events, or by taking 
additional CME courses. 

Clinicians face the competing demands of relieving pain while 
minimizing potential harm to both patients and society. The steps 

and procedures described in this monograph provide a roadmap and 
structure by which clinicians can achieve these twin goals without 
incurring undue burdens of time or energy. Pharmacovigilance simply 
means that prescribers apply basic principles of prudent medicine 
to the needs of patients in pain. And because the evidence base for 
current guidelines remains sub-optimal, clinicians retain a great deal of 
latitude in deciding how that vigilance is best deployed on a day-to-
day basis.

Resources
American Academy of Pain Medicine
painmed.org

American College of Physicians
doctorsforadults.com

American Chronic Pain Association  
www.theacpa.org

Drug Enforcement Administration Diversion Control Program
www.DEAdiversion.usdoj.gov

Federation of State Medical Boards
www.fsmb.org

The National Association of State Controlled Substances Authorities 
www.nascsa.org

National Association of Drug Diversion Investigators
www.naddi.org

Pain Treatment Topics 
www.Pain-Topics.org 

Opioids911-Safety 
www.opioids911.org

University of Wisconsin Pain & Policy Studies Group
www.painpolicy.wisc.edu
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Table 5:  Specifi c drug information for extended-release and long-acting opioid analgesics (ER/LA opioid analgesics) 
Avinza Morphine Sulfate ER.

Capsules, 30 mg, 45 mg, 60 mg, 75 mg, 90 mg, and 120 mg. 
Dosing interval Once a day.
Key instructions  ● Initial dose in opioid non-tolerant patients is 30 mg. 

 ● Titrate using a minimum of 3-day intervals. 
 ● Swallow capsule whole (do not chew, crush, or dissolve). 
 ● May open capsule and sprinkle pellets on applesauce for patients who can reliably swallow without chewing; use 

immediately. 
 ● Maximum daily dose: 1600 mg due to risk of serious renal toxicity by excipient, fumaric acid. 

Specifi c drug interactions  ● Alcoholic beverages or medications containing alcohol may result in the rapid release and absorption of a 
potentially fatal dose of morphine. 

 ● PGP inhibitors (e.g. quinidine) may increase the absorption/exposure of morphine sulfate by about two-fold. 
Use in opioid-tolerant 
patients

90 mg and 120 mg capsules are for use in opioid-tolerant patients only. 

Product-specifi c safety 
concerns

None.

Butrans Buprenorphine.
Transdermal System, 5 mcg/hr, 10 mcg/hr, 20 mcg/hr.

Dosing interval One transdermal system every 7 days 
Key instructions  ● Initial dose in opioid non-tolerant patients when converting from less than 30 mg morphine equivalents, and in 

mild to moderate hepatic impairment - 5 mcg/hr dose. 
 ● When converting from 30 mg to 80 mg morphine equivalents - fi rst taper to 30 mg morphine equivalent, then 

initiate with 10 mcg/hr dose. 
 ● Titrate after a minimum of 72 hours prior to dose adjustment. 
 ● Maximum dose: 20 mcg/hr due to risk of QTc prolongation. 
 ● Application:

 ○ Apply only to sites indicated in the Full Prescribing Information. 
 ○ Apply to intact/non-irritated skin. 
 ○ Skin may be prepped by clipping hair, washing site with water only.
 ○ Rotate site of application a minimum of 3 weeks before reapplying to the same site. 
 ○ Do not cut. 

 ● Avoid exposure to heat. 
 ● Dispose of used/unused patches by folding the adhesive side together and fl ushing down the toilet. 

Specifi c drug interactions  ● CYP3A4 Inhibitors may increase buprenorphine levels. 
 ● CYP3A4 Inducers may decrease buprenorphine levels. 
 ● Benzodiazepines may increase respiratory depression. 
 ● Class IA and III antiarrythmics, other potentially arrhythmogenic agents, may increase risk for QTc prolongation 

and torsade de pointe. 
Use in opioid-tolerant 
patients

Butrans 10 mcg/hr and 20 mcg/hr transdermal systems are for use in opioid-tolerant patients only. 

Drug-specifi c safety 
concerns

 ● QTc prolongation and torsade de pointe. 
 ● Hepatotoxicity.
 ● Application site skin reactions.

Relative potency To oral 
morphine

Equipotency to oral morphine has not been established.

Dolophine Methadone Hydrochloride.
Tablets, 5 mg and 10 mg.

Dosing interval Every 8 to 12 hours.
Key instructions  ● Initial dose in opioid non-tolerant patients: 2.5 to 10 mg.

 ● Conversion of opioid-tolerant patients using equianalgesic tables can result in overdose and death. Use low doses 
according to the table in the full prescribing information. 

 ● High inter-patient variability in absorption, metabolism, and relative analgesic potency. 
 ● Opioid detoxifi cation or maintenance treatment shall only be provided in a federally certifi ed opioid (addiction) 

treatment program (Code of Federal Regulations, Title 42, Sec 8). 
Specifi c drug interactions  ● Pharmacokinetic drug-drug interactions with methadone are complex. 

 ○ CYP 450 inducers may increase methadone levels. 
 ○ CYP 450 inhibitors may decrease methadone levels. 
 ○ Anti-retroviral agents have mixed effects on methadone levels. 

 ● Potentially arrhythmogenic agents may increase risk for QTc prolongation and torsade de pointe. 
 ● Benzodiazepines may increase respiratory depression.
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Use in opioid-tolerant 
patients

Refer to full prescribing information. 

Product-specifi c safety 
concerns

 ● QTc prolongation and torsade de pointe. 
 ● Peak respiratory depression occurs later and persists longer than analgesic effect. 
 ● Clearance may increase during pregnancy. 
 ● False positive urine drug screens possible. 

Relative potency to oral 
morphine

Varies depending on patient’s prior opioid experience.

Duragesic Fentanyl.
Transdermal System, 12, 25, 50, 75, and 100 mcg/hr.

Dosing interval Every 72 hours (3 days).
Key instructions  ● Use product specifi c information for dose conversion from prior opioid.

 ● Use 50 percent of the dose in mild or moderate hepatic or renal impairment, avoid use in severe hepatic or renal 
impairment.

 ● Application:
 ○ Apply to intact/non-irritated/non-irradiated skin on a fl at surface. 
 ○ Skin may be prepped by clipping hair, washing site with water only.
 ○ Rotate site of application. 
 ○ Titrate using no less than 72 hour intervals. 
 ○ Do not cut. 

 ● Avoid exposure to heat. 
 ● Avoid accidental contact when holding or caring for children. 
 ● Dispose of used/unused patches by folding the adhesive side together and fl ushing down the toilet. 

Specifi c contraindications: 
 ● Patients who are not opioid-tolerant. 
 ● Management of acute or intermittent pain, or in patients who require opioid analgesia for a short period of time. 
 ● Management of post-operative pain, including use after out-patient or day surgery. 
 ● Management of mild pain. 

Specifi c drug interactions  ● CYP3A4 inhibitors may increase fentanyl exposure. 
 ● CYP3A4 inducers may decrease fentanyl exposure. 

Use in opioid-tolerant 
patients

All doses of Duragesic are indicated for use in opioid-tolerant patients only.

Product-specifi c safety 
concerns

 ● Accidental exposure due to secondary exposure to unwashed/unclothed application site. 
 ● Increased drug exposure with increased core body temperature or fever. 
 ● Bradycardia.
 ● Application site skin reactions.

Relative potency to oral 
morphine

See individual product information for conversion recommendations from prior opioid.

Embeda Morphine Sulfate ER-Naltrexone.
Capsules, 20 mg/0.8 mg, 30 mg/1.2 mg, 50 mg/2 mg, 60 mg/2.4 mg, 80 mg/3.2 mg, 100 mg/4 mg.

Dosing interval Once a day or every 12 hours.
Key instructions  ● Initial dose as fi rst opioid: 20 mg/0.8 mg. 

 ● Titrate using a minimum of 3-day intervals. 
 ● Swallow capsules whole (do not chew, crush, or dissolve).
 ● Crushing or chewing will release morphine, possibly resulting in fatal overdose, and naltrexone, possibly resulting 

in withdrawal symptoms. 
 ● May open capsule and sprinkle pellets on applesauce for patients who can reliably swallow without chewing, use 

immediately. 
Specifi c drug interactions  ● Alcoholic beverages or medications containing alcohol may result in the rapid release and absorption of a 

potentially fatal dose of morphine. 
 ● PGP inhibitors (e.g. quinidine) may increase the absorption/exposure of morphine sulfate by about two-fold. 

Use in opioid-tolerant 
patients

Embeda 100 mg/4 mg capsule is for use in opioid-tolerant patients only. 

Product-specifi c safety 
concerns

None.

Exalgo Hydromorphone Hydrochloride.
Extended-Release Tablets, 8 mg, 12 mg or 16 mg. 

Dosing interval Once a day.

ANCC.EliteCME.com  Page 17



Key instructions  ● Use the conversion ratios in the individual product information. 
 ● Start patients with moderate hepatic impairment on 25 percent dose that would be prescribed for a patient with 

normal hepatic function. 
 ● Start patients with moderate renal impairment on 50 percent, and patients with severe renal impairment on 25 

percent of the dose that would be prescribed for a patient with normal renal function. 
 ● Titrate using a minimum of 3 to 4 day intervals. 
 ● Swallow tablets whole (do not chew, crush, or dissolve). 
 ● Do not use in patients with sulfa allergy—contains sodium metabisulfi te.

Specifi c drug interactions None.
Use in opioid-tolerant 
patients

All doses of Exalgo are indicated for opioid-tolerant patients only.

Drug-specifi c adverse 
reactions

Allergic manifestations to sulfa component. 

Relative potency to oral 
morphine

Approximately 5:1 oral morphine to hydromorphone oral dose ratio, use conversion recommendations in the 
individual product information. 

Kadian
Dosing interval Once a day or every 12 hours.
Key instructions  ● Product information recommends not using as fi rst opioid. 

 ● Titrate using a minimum of 2-day intervals. 
 ● Swallow capsules whole (do not chew, crush, or dissolve). 
 ● May open capsule and sprinkle pellets on applesauce for patients who can reliably swallow without chewing, use immediately. 

Specifi c drug interactions  ● Alcoholic beverages or medications containing alcohol may result in the rapid release and absorption of a 
potentially fatal dose of morphine. 

 ● PGP inhibitors (e.g. quinidine) may increase the absorption/exposure of morphine sulfate by about two-fold. 
Use in opioid-tolerant 
patients

Kadian 100 mg and 200 mg capsules are for use in opioid-tolerant patients.

Product-specifi c safety 
concerns

None.

MS Contin Morphine Sulfate.
Controlled-release Tablets, 15 mg, 30 mg, 60 mg, 100 mg, and 200 mg.

Dosing interval Every 8 hours or every 12 hours.
Key instructions   ● Product information recommends not using as fi rst opioid. 

 ● Titrate using a minimum of 2-day intervals. 
 ● Swallow tablets whole (do not chew, crush, or dissolve). 

Specifi c drug interactions PGP inhibitors (e.g. quinidine) may increase the absorption/exposure of morphine sulfate by about two-fold. 
Use in opioid-tolerant 
patients

MS Contin 100 mg and 200 mg tablet strengths are for use in opioid-tolerant patients only. 

Product-specifi c safety 
concerns

None.

Nucynta ER Tapentadol.
Extended-Release Tablets, 50 mg, 100mg, 150 mg, 200 mg, and 250 mg.

Dosing interval Every 12 hours

Key instructions  ● Use 50 mg every 12 hours as initial dose in opioid nontolerant patients.
 ● Titrate by 50 mg increments using a minimum of 3-day intervals. 
 ● Maximum total daily dose is 500 mg.
 ● Swallow tablets whole (do not chew, crush, or dissolve). 
 ● Take one tablet at a time and with enough water to ensure complete swallowing immediately after placing in the 

mouth. 
 ● Dose once daily in moderate hepatic impairment with 100 mg per day maximum.
 ● Avoid use in severe hepatic and renal impairment. 

Specifi c drug interactions Alcoholic beverages or medications containing alcohol may result in the rapid release and absorption of a potentially 
fatal dose of tapentadol. 
Contraindicated in patients taking MAOIs. 

Use in opioid-tolerant 
patients

No product-specifi c considerations.

Product-specifi c safety 
concerns

Risk of serotonin syndrome.
Angioedema.

Relative potency To oral 
morphine

Equipotency to oral morphine has not been established.
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Opana ER Oxymorphone Hydrochloride.
ER Tablets, 5 mg, 7.5 mg, 10 mg, 15 mg, 20 mg, 30 mg, and 40 mg.

Dosing interval Every 12h dosing, some may benefi t from asymmetric (different dose given in AM than in PM) dosing. 
Key instructions  ● Use 5 mg every 12 hours as initial dose in opioid non-tolerant patients and patients with mild hepatic impairment 

and renal impairment (creatinine clearance < 50 mL/min) and patients over 65 years of age.
 ● Swallow tablets whole (do not chew, crush, or dissolve). 
 ● Take one tablet at a time, with enough water to ensure complete swallowing immediately after placing in the mouth. 
 ● Titrate using a minimum of 2-day intervals. 
 ● Contraindicated in moderate and severe hepatic impairment. 

Specifi c drug interactions  ● Alcoholic beverages or medications containing alcohol may result in the absorption of a potentially fatal dose of 
oxymorphone.

Use in opioid-tolerant 
patients

No product specifi c considerations.

Product-specifi c safety 
concerns

None.

Relative potency To oral 
morphine

Approximately 3:1 oral morphine to oxymorphone oral dose ratio.

OxyContin Oxycodone Hydrochloride.
Controlled-release Tablets, 10 mg, 15 mg, 20 mg, 30 mg, 40 mg, 60 mg, and 80 mg.

Dosing interval Every 12 hours
Key instructions  ● Opioid-naïve patients: initiate treatment with 10 mg every 12 hours. 

 ● Titrate using a minimum of 1 to 2 day intervals. 
 ● Hepatic impairment: start with one third to one half the usual dosage.
 ● Renal impairment (creatinine clearance <60 mL/min): start with one half the usual dosage. 
 ● Consider use of other analgesics in patients who have diffi culty swallowing or have underlying GI disorders that 

may predispose them to obstruction. Swallow tablets whole (do not chew, crush, or dissolve). 
 ● Take one tablet at a time, with enough water to ensure complete swallowing immediately after placing in the 

mouth. 
Specifi c drug interactions  ● CYP3A4 inhibitors may increase oxycodone exposure. 

 ● CYP3A4 inducers may decrease oxycodone exposure. 
Use in opioid-tolerant 
patients

 ● Single dose greater than 40 mg or total daily dose greater than 80 mg are for use in opioid-tolerant patients only. 

Product-specifi c safety 
concerns

 ● Choking, gagging, regurgitation, tablets stuck in the throat, diffi culty swallowing the tablet. 
 ● Contraindicated in patients with gastrointestinal obstruction. 

Relative potency to oral 
morphine

Approximately 2:1 oral morphine to oxycodone oral dose ratio.

For detailed information, refer to prescribing information available online via DailyMed at www.dailymed.nlm.nih.gov 
or Drugs@FDA at www.fda.gov/drugsatfda.

Source: FDA Blueprint for Prescriber Education for Extended-Release and Long-Acting Opioid Analgesics. 7/9/2012.
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BEST PRACTICES FOR OPIOID PRESCRIBING IN CHRONIC NON-CANCER PAIN
Self Evaluation Exercises

Select the best answer for each question and check your answers at the bottom of the page.

You do not need to submit this self-evaluation exercise with your participant sheet.

1. Long-acting (LA) and extended-release (ER) formulations of 
opioids should typically not be used for which of the following?
a. Treating cancer pain.
b. Treating acute pain.
c. Treating end-of-life pain.
d. Treating chronic non-cancer pain.

2. Which of the following is the appropriate use of “universal 
precautions” as it applies to patients with chronic pain?
a. Exploring patients’ HIV status.
b. Having all patients submit to frequent urine toxicology tests.
c. Being vigilant about the possibility of misuse or abuse with all 

patients.
d. None of the above.

3. Which of the following is correct regarding framing treatment 
goals solely around pain relief compared to functional goals?
a. Framing around pain relief provides an objective means of 

measurement.
b. It takes a signifi cant reduction in pain to result in functional 

improvement.
c. Functional goals help differentiate a patient who is truly 

addicted to opioids from one who seems to be addicted.
d. None of the above.

4. The responsibility for obtaining evidence of success in meeting a 
functional goal lies with which of the following individuals?
a. The clinician.
b. The patient’s partner.
c. The patient.
d. Law enforcement offi cers.

5. It can be particularly unsafe to combine opioids with which of the 
following other medicines?
a. Stimulant medications.
b. SSRI antidepressants.
c. Benzodiazepines or barbiturates.
d. Anti-hypertensive medications. 

6. Short-acting opioids are most appropriate and commonly used for 
which of the following conditions?
a. Cancer pain.
b. Breakthrough pain.
c. Neuropathic pain.
d. None of the above.

7. Combination products are those that include an opioid with which 
of the following elements?
a. Non-opioid analgesic.
b. Non-opioid narcotic medication.
c. Opioid antagonist to prevent abuse.
d. Caffeine.

8. Of the following tools, which one can help patients pinpoint 
triggers of breakthrough pain?
a. Paper or electronic pain diary.
b. Pill box organizers.
c. Portable EEG monitors.
d. Automated systems for sending patients reminders to take their 

medications.

9. Which of the following is the APS-AAPM guideline regarding 
driving for patients prescribed opioid medication?
a. Patients taking opioids should not drive for 1 month after 

starting them.
b. There is no consensus on specifi cally how long patients should 

abstain from driving.
c. Driving is at the discretion of the clinician.
d. There are no driving restrictions.

10. In 2006, the FDA added a caution to the “black box” warning 
that methadone may cause which of the following serious adverse 
effects?
a. Respiratory depression.
b. Cardiac conduction disturbances.
c. Myoclonus.
d. Renal failure.

Answers:

1.B  2.C  3.C  4.C  5.C  6.B  7.A  8.A  9.B  10.B
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 Bugs and Drugs Pharmacology of 
Infectious Disease Review

12 Contact Hours

Release Date: 5/18/2015 Expiration Date: 5/17/2018

Audience 
This course was designed and developed for nurse practitioners, and 
other licensed professionals who provide patient care in multiple 
settings along the healthcare continuum. 

Purpose statement 
At the conclusion of this course, the nurse practitioner will be able to 
approach the care of patients with infectious diseases with increased 
competence and with new tools to provide excellent clinical care.

Learning objectives
Upon completion of this course, the nurse will be able to:

  Identify at least two examples of direct and indirect contact 
transmission of infectious disease.

  Identify the necessary core patient variables requiring assessment 
prior to prescribing anti-infective medications.

  Differentiate between the effi cacy and effectiveness of a drug/
medication.

  Differentiate between an invading organism’s pathogenicity and its 
virulence.

  Identify the prototype antibiotic that acts on the cell wall.

  Understand the meaning of “black box warnings” and how 
assessment of core patient variables can minimize the risk that a 
patient will experience one of these serious adverse events.

  Identify the drugs of choice for the treatment of uncomplicated 
urinary tract infections.

  Distinguish between common mycobacterial infections and anti-
fungal agents, and the medications to treat them.

  Identify the specifi c medication treatment for these infections.
  Differentiate between medication for the treatment of the herpes 

viruses and medication for the treatment of infl uenza viruses.

How to receive credit 
 ● Read the entire course, which requires a 12-hour commitment of 

time. 
 ● Depending on your state requirements you will asked to complete 

either: 
 ○ An attestation to affi rm that you have completed the 

educational activity.

 ○ OR completed the test and submit (a passing score of 70 
percent is required).
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 ● Provide required personal information and payment information.
 ● Complete the MANDATORY Self-Assessment and
 ● Print the Certifi cate of Completion. 
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Disclaimer 
The information provided at this activity is for continuing education 
purposes only and is not meant to substitute for the independent 
medical judgment of a healthcare provider relative to diagnostic and 
treatment options of a specifi c patient’s medical condition.

© 2015:  All Rights Reserved.  Materials may not be reproduced 
without the expressed written permission or consent of Elite 
Professional Education, LLC.  The materials presented in this 
course are meant to provide the consumer with general information 
on the topics covered.  The information provided was prepared by 
professionals with practical knowledge of the areas covered.  It is 

not meant to provide medical, legal, or professional advice.  Elite 
Professional Education, LLC recommends that you consult a medical, 
legal, or p professional services expert licensed in your state.  Elite 
Professional Education, LLC had made all reasonable efforts to ensure 
that all content provided in this course is accurate and up to date at the 
time of printing, but does not represent or warrant that it will apply to 
your situation or circumstances and assumes no liability from reliance 
on these materials.  Quotes are collected from customer feedback 
surveys.  The models are intended to be representative and are not 
actual customers.

SECTION I: OVERVIEW

Role introduction and review
According to Pearson [1] there are approximately 147,295 nurse 
practitioners (NPs) in the United States. Standards set by the 
American Association of Colleges of Nursing  delineate graduate level 
pharmacology as required content in Master’s in Nursing educational 
programs.[2]

NPs are registered nurses who received training after their initial 
nursing education in an NP program to provide primary care directly 
to patients. The profession originated in the mid-1960s in response 
to shortages of physicians. NP educational requirements, certifi cation 
mechanisms, and legal scopes of practice are regulated at the state 
level and vary considerably. [3]

Nurse practitioners (NP) are regulated by their particular state. 
Regardless of the specialty they practice, NPs conduct physical 
examinations, diagnose, initiate treatment, and care for individuals 
with specifi c health/illness related problems. NPs also provide 
education, referrals to other healthcare providers, clinics, hospitals, 
tertiary care settings, and to community-based services as needed to 
promote the health and well-being of patients.

In some states, NPs are completely independent practitioners; other 
states require a nurse practitioner to have a physician supervisor. 
This supervision may take several forms including the NP practicing 
in the same environment as the physician, or the NP providing care 
to patients under protocols established and approved by a physician. 
These protocols may be established through collaboration with the 
physician supervisor or adopted from other evidence-based sources. 
NP prescriptive authority is governed by the state in which the NP 
practices.

By 2006, NPs in all 50 states and the District of Columbia had 
achieved some degree of prescriptive authority. In 11 states, a 
total of 28 NPs may now prescribe drugs independently without 
physician involvement. The remaining states allow NPs to 
prescribe drugs with ranging levels of physician oversight. In 34 
states, for instance, prescribing NPs must fi rst secure a written 
prescriptive protocol with a physician. In 10 states, physician 
supervision or collaboration is required only when NPs seek to 
prescribe drugs. In these states, 29 NPs are otherwise authorized 
to practice independently. [3]

Nurse practitioner clinical decision making
NPs integrate a large and diverse body of clinical data when presented 
with a patient’s symptoms. They are under pressure to make accurate 
diagnostic assessments while balancing the economic realities of 
clinical practice with the risks to their patients. Data gathering, 
diagnostic testing, interpretation of diagnostic testing results, 
assessing the patient’s clinical presentation, and integrating all of this 
information rapidly is demanding but crucial to making sound clinical/
diagnostic formulations. This clinical decision-making process is the 
fundamental exercise necessary to determine which, if any, treatment 
regime should be undertaken. 

In clinical situations when patient symptoms are clearly articulated 
and the NP recognizes a correlated clinical disease pattern, 
appropriate laboratory and/or radiological studies may be omitted 
and a prescription written to address the underlying infectious disease 
that the patient’s symptoms appear to correlate with. This pattern 
recognition may be an effi cient method of clinical practice; however, 

errors may occur when other alternative explanations are not explored. 
For example, consider the patient presenting with the complaint of 
itching, redness in the affected area, rash, and a sensation of bugs 
crawling on her skin (formication), prickling, or tingling in the 
affected area, and uticaria for several days. The patient explains that 
she is certain that it must be bugs/scabies/fl eas, etc. Informal decision 
making on the part of the NP may lead to the patient being provided 
with a prescription for permethrin cream. However, an equally 
plausible explanation that may be overlooked is hyperthyroidism. 
Errors committed because of an over reliance on “rule of thumb,” 
“educated guesses,” etc. may result in poor patient outcomes and/
or signifi cant professional liability. It is imperative that NPs consider 
several other intellectual activities prior to initiating treatment plans 
involving medications because all medications or drugs have potential 
side effects and risks.
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Call for intent to change practice
These intellectual exercises include asking oneself, “If my initial 
diagnostic formulation is incorrect, what else could be causing this 
presentation? Is there anything in the patient’s presentation that is 

incongruent with my initial diagnostic formulation? What are the 
potential morbidity and/or mortality outcomes of alternate diagnostic 
formulations?”

Leadership link
If rational prescribing is accepted as the ideal, practitioners should 
make decisions about treatment on knowledge, reasoning, clear and 
logical thinking about the patient problem, and a plan of evidence-
based care. Inappropriate prescribing occurs when providers lack 
knowledge or allow external social or psychological pressures to 
shape their care instead of grounding their decisions in reason and 
known treatment effi cacy. Decisions about treatment that are based on 
less rational thinking are more likely to result in suboptimal outcomes 
for the patient. Conversely, if the decisions about treatment are based 
more rationally, better outcomes are more likely. [4]

To address the potential hazards of misdiagnosis and the subsequent 
undertaking of an erroneous treatment plan, the NP now has a large 
body of evidence-based medical and nursing practice information 
and clinical guidelines to consult. The benefi ts of this research is that 
the body of information found in these tools is based on the rigorous 
application of standards during the steps for evaluating professional 
peer reviewed literature and research studies for inclusion in the best 
practice document or clinical guideline. Numerous databases are 
available to consult, freely available on the Internet and websites of 
specialty organizations. Below are some easily accessible resources 
that provide specifi c information regarding the diagnostics necessary 
when working with patients presenting with the possible symptoms 
of infectious disease and treatment recommendations for infection 
disease.

 ● http://www.thecommunityguide.org/index.html
 ● http://www.cdc.gov/mmwr/mmwr_rr/rr_cvol.html
 ● http://www.cdc.gov/DiseasesConditions/
 ● http://www.guideline.gov/
 ● http://www.uspreventiveservicestaskforce.org/uspstopics.htm

 ● http://www.g-i-n.net/
 ● http://www.nice.org.uk/guidance/index.jsp?action=byType&type=

2&status=3
 ● http://rnao.ca/bpg
 ● http://www.intelihealth.com/
 ● http://www.thecochranelibrary.com/viewith0/index.html
 ● http://www.medicine.ox.ac.uk/bandolier/knowledge.html
 ● http://www.digital-librarian.com/health.html

Beyond the traditional searches conducted with Google, Yahoo!, or 
Bing, special search engines exist that will allow access to the areas of 
the Internet not traditionally searched with standard search engines.  
Less than 10% of the Internet is indexed by search engines. The 
remaining 90% of web content is what we call the invisible web. Use 
the resources identifi ed in this guide to delve into the invisible web. [5]

To access the information that resides in this invisible or hidden Web, 
there are numerous other databases available and metasearch engines 
dedicated to locating quality evidence based practice guidelines. 
Below are some of the most effective tools or methods to locate these 
resources. 

 ● http://www.tripdatabase.com/
 ● http://sumsearch.org/
 ● http://mednar.com/mednar/
 ● http://worldwidescience.org/
 ● http://vlib.org/Medicine
 ● http://www.ipl.org/IPLBrowse/GetSubject?vid=13&tid=6840&pa

rent=0

Many of these sites will provide NPs with evidence-based information 
for best clinical practice as well as background information on 
infectious diseases, pharmacology, etc.

Figure 1.
Data from P. Gil, “What is the invisible web?” Dec. 2010. Schematic by N. Tann, Goshen College, March 2011.

Image: The Harold & Wilma Good Library.

Overview of Infectious Disease
Infectious disease has been a scourge throughout history. Epidemics or 
pandemics of infectious disease have occurred frequently, decimating 

populations. Historical disease manifestations include smallpox, 
measles, bubonic plague, cholera, leprosy, and tuberculosis. The 
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Egyptian pharaoh Ramses suffered from smallpox in 1157 BC and one 
half of the population of ancient Athens was killed during the 430-427 
epidemic. [6] [7] 

An infectious disease is caused by a micro-organism that may be transmitted 
from one human being to another or from an animal to a human being. 
These micro-organisms include viruses, bacteria, fungi, parasites, and 
prions. The transmission of these micro-organisms can occur directly or 
through a vector. Direct transmission involves the transfer of a micro-
organism from human being to human being or from animal to human 
being. Vector transmission typically occurs via insect bites.

Infectious agents can be transmitted horizontally or vertically through 
direct and indirect contact. 

Horizontal transmission occurs when the infectious agent moves from 
one host to another. This can be from human to human or animal to 
human with direct or indirect contact.

Examples of direct contact include:
 ● Dermatological transmission (touching, licking).
 ● Respiratory secretions (air droplets).
 ● Via a break in the integumentary system resulting from a bite or 

wound (vector and animal bites, injury, surgical incision sites).
 ● Sexual transmission.

Dermatological transmission via direct contact occurs in a variety of 
settings, especially in institutional and athletic contexts. Eliminating 
transmission of infection is a signifi cant concern for healthcare 
providers in institutional settings necessitating frequent handwashing,

The Centers for Disease Control and Prevention  present the following 
information in part one of the self-study course on Principles of 
Epidemiology and offer the illustration that follows. [8]

…the traditional epidemiologic triad model holds that 
infectious diseases result from the interaction of agent, host, 
and environment. More specifi cally, transmission occurs when 
the agent leaves its reservoir or host through a portal of exit, 
is conveyed by some mode of transmission, and enters through 
an appropriate portal of entry to infect a susceptible host. This 
sequence is sometimes called the chain of infection. [9]

“The chain of infection has 3 main parts. A reservoir such as a human 
and an agent such as an amoeba. The mode of transmission can include 
direct contact, droplets, and a vector  (e.g., a mosquito), a vehicle (e.g., 
food), or the airborne route. The susceptible host has multiple portals 
of entry such as the mouth or a syringe.” [9]

Figure 2
Source: Centers for Disease Control and Prevention. Principles of 

epidemiology, 2nd ed. Atlanta: U.S. Department of Health and Human 
Services; 1992.

Examples of indirect contact include:
 ● Oral or fecal transmission – foods, contaminated water, pica, 

mouthing of non-food items.
 ● Blood and other body fl uids.
 ● Transplanted organs.
 ● Unsterilized equipment or poor sterile technique (institutional 

settings).

Healthcare-associated infections (HAI) remain a major cause of patient 
morbidity and mortality. Although the main source of nosocomial 
pathogens is likely the patient’s endogenous fl ora, an estimated 
20% to 40% of HAI have been attributed to cross infection via the 
hands of healthcare personnel, who have become contaminated 
from direct contact with the patient or indirectly by touching 
contaminated environmental surfaces. Multiple studies strongly 
suggest that environmental contamination plays an important role in 
the transmission of methicillin-resistant Staphylococcus aureus and 
vancomycin-resistant Enterococcus species. More recently, evidence 
suggests that environmental contamination also plays a role in the 
nosocomial transmission, or hospital-acquired infections, of norovirus, 
Clostridium diffi cile, and Acinetobacter species. All three pathogens 
survive for prolonged periods in the environment, and infections have 
been associated with frequent surface contamination in hospital rooms 
and healthcare worker hands. In some cases, the extent of patient-to-
patient transmission has been found to be directly proportional to the 
level of environmental contamination.[10]

Vertical transmission occurs from mother to fetus primarily during 
the prenatal period; however, organisms can also be transmitted 
during delivery of the fetus and during breast-feeding. The acronym 
CHEAPTORCHES was introduced by Ford-Jones and Kellner [11] to 
highlight the various vertical transmission infectious risks. 

C – Chickenpox and shingles.
H – Hepatitis B, C, (D), E.
E – Enteroviruses.
A – AIDS (HIV infection).
P – Parvovirus B19.
T – Toxoplasmosis / Toxoplasma gondii.
O – Other (Group B Streptococcus, Listeria, Candida, Lyme 

disease).
R – Rubella.
C – Cytomegalovirus.
H – Herpes simplex.
E – Everything else sexually transmitted (Gonorrhea, Chlamydia, 

Ureaplasma urealyticum, Human papilloma virus).
S – Syphilis.

Viruses
Viruses are microscopic organisms or infective agents of genetic 
material (RNA or DNA). This core is surrounded by lipid, protein, 
or glycoprotein material. [12] Viruses require a host (cell) in order to 

reproduce. On contact with a host, the virus inserts genetic material 
into the cell, resulting in the cell being infected and the cell functions 
hijacked. Outside of the host cell, viruses are inert.
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Common viruses that infect humans include herpes, varicella, variola, 
infl uenza, HIV (human immunodefi ciency virus), HPV (human 
papilloma virus), MCV (molluscum contagiosum virus), measles, 
mumps, rubella, rabies, and smallpox. [13] These viruses cause a 
signifi cant number and forms of illness including the common cold, 
infl uenza, gastroenteritis, warts, hepatitis, herpes, and rabies. There are 
a variety of transmission routes (see Table 1).

Table 1:  Transmission Routes [14]
Route Examples
Skin contact HPV (warts)
Respiratory Cold viruses, infl uenza, measles, mumps, 

rubella
Fecal-oral Polio, Echo, Coxsackie, Hepatitis A, 

Rotavirus
Milk HIV, HTLV-1, CMV
Transplacental Rubella, CMV, HIV
Sexually Herpes 1 and 2, HIV, HPV, Hepatitis B
Insect vector Yellow fever, Dengue fever
Animal bite Rabies
CMV, cytomegalovirus; HPV, Human Papilloma Virus; HTLV, 
Human T-Lymphotropic Virus

Bacteria
Bacteria are among the oldest living organisms on Earth with fossilized 
examples dating back 3.5 billion years. [15] Bacteria are living one-cell 
organisms classifi ed by several methods. Preliminary classifi cation 
occurs according to the shape of the bacterium. Shapes include balls 
(cocci), rods (bacilli), or other shapes, including spirals.

The second major method of classifying bacteria is by the ability of the 
cell wall of the particular bacterium to absorb stain, typically crystal 
violet dye. This is often the fi rst test performed in the laboratory to 
identify bacteria. Based on this technique, bacteria are classifi ed as 
either gram-negative or gram-positive. Gram-negative bacteria stain 
pink or red and gram-positive bacteria stain blue. This classifi cation 
has major implications in determining appropriate chemotherapeutic 
agents to combat infection.

 ● Staphylococci species.
 ● Streptococci species.

 ● Haemophilus infl uenzae.
 ● Streptococcus pneumonia (most prevalent cause of community-

acquired pneumonia).
 ● Mycobacterium tuberculosis.
 ● Campylobacter jejuni.
 ● Salmonella species.
 ● Shigella species.
 ● Escherichia coli.
 ● Helicobacter pylori.
 ● Enterococcus faecium.
 ● Enterococcus faecalis.
 ● Enterobacter species.
 ● Pseudomonas aeruginosa (surgical wounds).

Fungi
Fungi are neither plants nor animals; they are in their own taxonomic 
kingdom. Taxonomists have classifi ed more than 70,000 fungi, but not 
all fungi cause human illness. Some examples of fungi implicated in 
human illness or conditions include:

 ● Aspergillus.
 ● Candida.
 ● Coccidioides.
 ● Cryptococcus.
 ● Histoplasma capsulatum.
 ● Actinomycetes.
 ● Paracoccidoides brasiliensis.

Mycosis is a disease caused by a fungus.  These are classifi ed as 
pathogenic fungi to differentiate them from other fungi. Fungal 
infections may be opportunistic, hospital, or community acquired. 
Opportunistic fungal infections occur when an individual’s immune 
system is compromised from either another illness or intentional 
immunosuppression by medications to prevent rejection of 
transplanted tissue or an organ. Hospital-acquired fungal infections, 

especially blood stream infections caused by Candida are very 
dangerous nosocomial infections. 

The incidence of invasive mycoses is increasing, especially 
among patients who are immunocompromised or hospitalized 
with serious underlying diseases. These fungal infections 
may be broken into two broad categories: opportunistic and 
endemic. The most important agents of the opportunistic 
mycoses are Candida species, Cryptococcus neoformans, 
Pneumocystis jirovecii, and Aspergillus species (although 
the list of potential pathogens is ever expanding); while the 
most commonly encountered endemic mycoses are due to 
Histoplasma capsulatum, Coccidioides immitis/posadasii, and 
Blastomyces dermatitidis. [17]

Community-acquired fungal infections caused by common fungi found 
in the environment include histoplasmosis, which caused by a fungus 
often found in bird or bat droppings. Other common community-
acquired infections include tinea pedis (athlete’s foot) and tinea cruris 
(jock itch).

Parasites
Parasites may be internal to the human host or cause illness/disease 
from external contact. Internal parasites include various protozoa, 
various worms, and fl ukes. These parasites are not found only in 
impoverished areas. Internal parasites in the general population that 
are of particular concern:

 ● Giardia (giardiasis).
 ● Ascaris (intestinal roundworms).
 ● Plasmodium (malaria).

Common external parasites include:
 ● Sarcoptes scabiei (scabies).
 ● Pediculus (lice).
 ● Oxyuriasis (pinworms).
 ● Ancylostoma braziliense (larva migrans or creeping eruption).
 ● Cimicidae (bedbugs).

All parasites feed or derive food from their human hosts. [18] 
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Prions
Prions that cause illness are proteins that adopt a misfolded form that 
causes other normal prions to misfold. Prions are infectious and just 
a small number of misfolded prions can infect an entire organism. 

Prions cause rare progressive neurodegenerative diseases, often rapidly 
progress once symptoms manifest and are fatal however numerous 
studies are underway to develop treatments [19] [20]. 

SECTION II: PHARMACOLOGY, NURSING PROCESS, DRUG PROTOTYPES, AND SPECIAL 
POPULATIONS

The nursing process
All registered nurses and advanced practice registered nurses utilize 
the nursing process as the framework for care of patients. The steps of 
the nursing process include assessment, diagnosis (nursing), outcome 
identifi cation, planning, intervention, and evaluation. [21]  NP utilize 
this framework routinely when providing care to patients presenting 
with a myriad of health problems, including infections or the potential 
for infections. To properly apply the steps of the nursing process to 
a patient’s healthcare condition, the NP must maintain competence 
related to pharmacological management of care for patients. [3] Caring 
for patients with infections crosses multiple domains of practice from 

acute care to correctional nursing. Infectious disease processes also 
occur across all professional practice specialties from neonatology to 
gerontology. No age group or setting is specifi c to infectious disease 
advanced nursing practice.

Recognizing the varied and complex needs of this wide group of 
patients requires a fundamental knowledge and understanding of the 
basic principles of pharmacology. These principles are not dependent 
upon practice location, practice specialty or the age group of patients 
but remain constant.

Overview of pharmacology
All nurses need to be familiar with the core drug knowledge of 
every drug a patient is taking to determine whether interaction with 
core patient variables are likely to occur. This includes prescription 
drugs, over-the-counter drugs, or vitamin, herbal, of folk medicine 
preparations. In addition, NPs applying the nursing process to the care 
of a patient with an existing or a potential infectious process must also 
consider the potential health outcomes (including interactions with 

core patient variables) for a patient to whom they are prescribing an 
anti-infectious agent (drug). This is a signifi cant responsibility for NPs 
with prescriptive authority. Regardless of what class a drug falls into 
or whether it is an over-the-counter drug, a vitamin, an herb, a folk 
remedy or even an illicit drug, the basic principles of pharmacology 
remain the same. 

General information about drugs
Drugs have generic, chemical, and trade- or brand names. Chemical 
names of drugs are unique to a particular formulation and refl ect 
the unique composition of the drug. Generic names of drugs are 
simpler than chemical names and are often required by institutions 
and organizations. The manufacturer gives trade- or brand names of 
drugs to them. Generic formulations of particular drugs may be less 
expensive, but may differ in bioavailability when compared to a brand 
name formulation.

An anti-infective drug is any medication that is effective against 
infective, pathogenic organisms. Anti-infectives are typically 

classifi ed by susceptible pathogens (i.e., anti-bacterials fi ght bacteria, 
anti-fungals fi ght fungus). Anti-infectives are further classifi ed by 
therapeutic properties or their mode of action and/or by chemical 
similarities (aminoglycosides, sulfonamides, etc.)

Much of the observed difference in drug effects between patients is 
due to differences in drug metabolism caused by a variety of factors 
that determine the ability of a specifi c patient to metabolize a specifi c 
drug at a specifi c time. 

Drug prototypes
There are thousands of drug formulations making recollection of 
specifi c drug facts impossible for practitioners. Drug knowledge can 
be organized by a drug’s therapeutic classifi cation or pharmacologic 
classifi cation. Given the existence of so many drugs and the 
signifi cant numbers of new drugs approved by the Food and Drug 
Administration (FDA), the initial study of pharmacology and 
subsequent pharmacology reviews needs to provide a mechanism 
for understanding the pharmacology of a particular drug. The 
most common method is to focus on drug prototypes. A prototype 

drug is the substance that all other drugs in a particular class are 
generally compared to.  This prototype serves as a model. Knowing 
this prototype drug will facilitate understanding the actions and 
any potential adverse effects that could occur with another drug in 
that particular drug class. Studying drugs in this manner allows the 
practitioner to extrapolate knowledge of the prototype in a class of 
drugs to other drugs within the same class. 

Knowledge of the pharmacotherapeutics, pharmacokinetics, and 
pharmacodynamics of a drug prototype is critical information. 

Defi nitions pertinent to the study of pharmacology
 ● Pharmacotherapeutics encompasses knowledge of the desired 

and therapeutic effect of the particular drug and requires an 
understanding of pharmacokinetics and pharmacodynamics. [22]

 ● Pharmacokinetics is the change that occurs to the particular drug 
when it is inside of the human body (i.e., what the body does to a 
drug after it is administered).

 ● Pharmacodynamics is the effect of a particular drug on the 
human body. 

 ● Contraindications are specifi c situations in which a drug may 
cause harm to an individual.

 ● Precautions are circumstances when a particular drug should not 
be used or should only be used carefully with monitoring.

 ● Adverse effects are unintended and usually undesired effects that 
may occur with a particular drug or drugs.

 ● Drug interactions are effects that may occur when the drug 
is given with another drug or drugs, certain foods, or certain 
substance (e.g., ethyl alcohol).

 ● Bioavailability is the rate and extent to which the active 
ingredients are absorbed from a drug product and then available at 
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the site of action, an important consideration when considering a 
drug’s window of therapeutic range. 

 ● Core patient variables are conditions that should be considered 
when prescribing a medication to a patient and evaluating the 
effi cacy of the treatment regime. See table 2; a table of core patient 
variables the NP should assess with all patients. Clinical judgment 
in prescribing considers all of these factors, as well as considering 
the costs associated with medications.

Table 2:  Core patient variables
Core patient variables

Medical history – past history of 
illness or injury

History of present illness – 
onset, symptoms, duration.

Allergies Gender – if female, query 
patient regarding pregnancy.

Life span – Age/developmental level Diet.
Environment of care Culture/ethnicity.
Lifestyle Body mass (weight).
Genetics/ethnicity Drug/medication history*.

*During the assessment step of the nursing process, critical 
information about an individual’s drug/medication history should be 
ascertained by the NP. 

Elements of a comprehensive assessment of a drug/medication history
 ● Current medications, including dosages and routes.
 ● Time of last ingestion of each medication.
 ● Patient’s perception about why each medication is prescribed.
 ● Other past medications and reason for discontinued use.
 ● Known drug, food or environmental allergies and description of 

allergic reactions.
 ● Over-the-counter medications, including frequency of use and time 

of last use.
 ● Use of any herbal products or folk remedies, including frequency 

of use and time of last use.
 ● Use of ethyl alcohol, including frequency of use and time of last use.
 ● Use of any other drugs (e.g., illicit, prescribed to others, street).

Table 3: Herb-drug (Anti-infective) interactions
Herb Source Known or suspected 

interactions with anti-
infective drugs.

Astragalus Astragalus 
membranaceus 
(root).

Cyclosporine, 
azathioprine, methotrexate 
(impairs intended 
immunosuppressive 
effects) acyclovir, 
interleukin-2 (increased 
immunosupportive effects).

Bromelain Ananas comosus 
(proteolytic enzymes
of pineapple).

Antibiotics (increased 
effects)
tetracycline (increases 
serum levels of drug).

Cayenne Capsicum minimum 
(fruit).

Increases 
biotransformation of drugs 
in general.

Echinacea Echinacea purpurea 
(parts above ground).

Cyclosporine (reduces 
effectiveness).

Eleuthero
(Siberian
ginseng)

Eleutherococcus 
senticosus (root and/
or rhizome).

Aminoglycoside 
antibiotics (increases 
effectiveness).

Kava kava Piper methysticum 
(rhizomes).

Anti-fungals (increases 
risk for hepatotoxicity).

Garlic Allium sativum 
(bulb).

Protease inhibitors 
(reduces serum levels).

St. John’s wort 
or tianjihuang

Hypericum 
perforatum (tops).

Protease 
inhibitors(increased 
bioavailability).

Other herbs may interact with anti-infective agents so if any patient 
acknowledges taking herbal remedies – consult a professional 
resource for potential interactions.

SPECIAL CONSIDERATIONS

The blood–brain barrier
The blood–brain barrier refers to a network of capillary endothelial 
cells in the brain. These cells have no pores and are surrounded by a 
sheath of connective tissue that makes them impermeable to water-
soluble drugs. This barrier excludes ionized drug molecules, including 

certain anti-infective agents. This is of critical importance in infections 
of the central nervous system and brain, especially brain abscesses or 
fungal infections of the brain in immunocompromised patients. 

The placental barrier
The placental barrier is a lipid membrane that allows passage of drugs 
by simple diffusion. Generally, the fetus is exposed to the same drug 
concentrations as the mother. Smaller molecule drugs pass across the 
placental barrier more easily. Placental transfer is responsible for many 

of the adverse effects of alcohol, cigarettes, narcotics, and other drugs. 
Some drugs may have teratogenic effects and result in physical defects 
in the developing fetus.

FACTORS AFFECTING THE EFFECTIVENESS OF DRUGS

Pregnancy
The care of a woman who is pregnant or may become pregnant 
requires thoughtful and comprehensive assessment and planning to 
minimize any risks or dangers to the mother or her fetus. Adherence 
to the principles of sound clinical decision-making is important at all 
times and especially so when caring for both a mother and her unborn 
child.

Potentially almost any drug used by the mother during pregnancy 
could be deleterious to the fetus, causing an anatomic defect 
(teratogenic). Almost all lipid-soluble compounds readily cross the 
placenta. Water-soluble substances pass more easily when they are 
lower molecular weight. The degree to which a drug is bound to 
plasma protein also infl uences the amount of drug that is free to cross 
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the placenta. Overall, most drugs cross the placenta to some degree, 
with the exception of large organic ions. [24]

Many anti-infective drugs or medications carry signifi cant risk to 
embryonic and/or fetal development so adequate precautions must 

be undertaken. Niebyl and Simpson presented documented risks 
to embryos and fetuses when a pregnant woman is treated with 
anti-infective agents. [25] The list is NOT comprehensive; seek 
appropriate, current prescriptive information prior to initiating 
treatment of a pregnant woman.

Lactation
Just as pregnancy carries substantive risks when prescribing 
medications to an expectant mother, so does prescribing medications 
to a breast-feeding mother. The same judicious evaluation of risks 

and benefi ts to both mother and baby must be undertaken. Below is a 
summary of some risks associated with the administration of anti-
infective agents to lactating mothers.

Table 4: Possible contraindications – maternal-fetal anti-infectives.
Anti-infective safety during lactation

Penicillin V Penicillin V is acceptable to use during breastfeeding. Limited information indicates that single maternal doses of penicillin 
V of 1320 mg produce low levels in milk that are not expected to cause adverse effects in breastfed infants. Occasionally, 
disruption of the infant’s gastrointestinal fl ora, resulting in diarrhea or thrush, has been reported with penicillins, but these 
effects have not been adequately evaluated.

Penicillin G Penicillin G is acceptable to use during breastfeeding. Limited information indicates that single maternal doses of penicillin 
G of 4 million units intramuscularly produce low levels in milk that these doses are not expected to cause adverse effects 
in breastfed infants. Occasionally, disruption of the infant’s gastrointestinal fl ora, resulting in diarrhea or thrush, has been 
reported with penicillins, but these effects have not been adequately evaluated.

Ampicillin Ampicillin is acceptable to use during breastfeeding. Substantial information indicates that maternal doses of ampicillin up 
to 4 grams daily produce low levels in milk that are not expected to cause adverse effects in breastfed infants. Occasionally, 
disruption of the infant’s gastrointestinal fl ora, resulting in diarrhea or thrush, has been reported with penicillins, but these 
effects have not been adequately evaluated.

Amoxicillin Amoxicillin is acceptable to use during breastfeeding. Limited information indicates that single maternal doses of amoxicillin 
1 gram produce low levels in milk that are not expected to cause adverse effects in breastfed infants. Occasionally, rash and 
disruption of the infant’s gastrointestinal fl ora, resulting in diarrhea or thrush, have been reported, but these effects have not 
been adequately evaluated.

Gentamicin Gentamicin is poorly excreted into breast milk. Newborn infants apparently absorb small amounts of gentamicin, but serum 
levels with typical three times/day dosages are far below those attained when treating newborn infections and systemic 
effects of gentamicin are unlikely. Older infants would be expected to absorb even less gentamicin. Because there is little 
variability in the milk gentamicin levels during multiple daily dose regimens, timing breastfeeding with respect to the dose is 
of little or no benefi t in reducing infant exposure. Data are not available with single daily dose regimens. Monitor the infant 
for possible effects on the gastrointestinal fl ora, such as diarrhea, candidiasis (e.g., thrush, diaper rash) or rarely, blood in the 
stool indicating possible antibiotic-associated colitis.

Cefazoline Cefazolin is acceptable to use during breastfeeding. Limited information indicates that maternal doses of cefazolin up to 2 
grams produce low levels in milk that are not expected to cause adverse effects in breastfed infants. Occasionally, disruption 
of the infant’s gastrointestinal fl ora, resulting in diarrhea or thrush, has been reported with cephalosporins, but these effects 
have not been adequately evaluated.

Imipenem Imipenem is acceptable to use during breastfeeding. Limited information indicates that single maternal doses of imipenem 
up to 500 mg produce low levels in milk that are not expected to cause adverse effects in breastfed infants. Occasionally, 
disruption of the infant’s gastrointestinal fl ora, resulting in diarrhea or thrush, has been reported with beta-lactams, but these 
effects have not been adequately evaluated.

Vancomycin Limited information indicates that vancomycin produces low levels in milk and it would not be expected to be absorbed or 
cause any adverse effects in breastfed infants. No special precautions are required.

Tetracycline A number of reviews have stated that tetracycline is contraindicated during breastfeeding because of possible staining of 
infants’ dental enamel or bone deposition of tetracyclines. However, a close examination of available literature indicates that 
there is not likely to be harm in short-term use of tetracycline during lactation because milk levels are low and absorption 
by the infant is inhibited by the calcium in breast milk. Short-term use of tetracycline is acceptable in nursing mothers. As a 
theoretical precaution, avoid prolonged or repeat courses during nursing. Monitor the infant for rash and for possible effects 
on the gastrointestinal fl ora, such as diarrhea or candidiasis (thrush, diaper rash).
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Erythromycin Because of the low levels of erythromycin in breast milk and safe administration directly to infants, it is acceptable in nursing 
mothers. The small amounts in milk are unlikely to cause adverse effects in the infant. Monitor the infant for irritability 
and possible effects on the gastrointestinal fl ora, including diarrhea, candidiasis (thrush, diaper rash). One case report and 
unconfi rmed epidemiologic evidence indicates that the risk of hypertrophic pyloric stenosis in infants might be increased by 
maternal use of erythromycin during breastfeeding.

Infant side effects are unlikely with topical application for acne, although topical application to the nipple may increase the 
risk of diarrhea in the infant. Only water-miscible cream or gel products should be applied to the breast because ointments 
may expose the infant to high levels of mineral paraffi ns via licking.

Pyloric stenosis, vomiting, sedation, poor sucking and poor weight gain probably related to erythromycin in breast milk was 
reported in a 3-week-old infant.

A cohort study of infants diagnosed with infantile hypertrophic pyloric stenosis found that affected infants were 2.3- to 
3-times more likely to have a mother taking a macrolide antibiotic during the 90 days after delivery. Stratifi cation of the 
infants found the odds ratio to be 10 for female infants and 2 for male infants. All of the mothers of affected infants nursed 
their infants. Seventy-two percent of the macrolide prescriptions were for erythromycin. However, the authors did not state 
which macrolide was taken by the mothers of the affected infants. “The use of macrolides during breast-feeding increases the 
risk of infantile hypertrophic pyloric stenosis.” [26]

Gentamicin Gentamicin is poorly excreted into breast milk. Newborn infants apparently absorb small amounts of gentamicin, but serum 
levels with typical three times/day dosages are far below those attained when treating newborn infections and systemic 
effects of gentamicin are unlikely. Older infants would be expected to absorb even less gentamicin. Because there is little 
variability in the milk gentamicin levels during multiple daily dose regimens, timing breastfeeding with respect to the dose is 
of little or no benefi t in reducing infant exposure. Data are not available with single daily dose regimens. Monitor the infant 
for possible effects on the gastrointestinal fl ora, such as diarrhea, candidiasis (e.g., thrush, diaper rash) or rarely, blood in the 
stool indicating possible antibiotic-associated colitis.

Ciprofl oxacin Fluoroquinolones have traditionally not been used in infants because of concern about adverse effects on the infants’ 
developing joints. However, recent studies indicate little risk. The calcium in milk might prevent absorption of the small 
amounts of fl uoroquinolones in milk, but insuffi cient data exist to prove or disprove this assertion. Short-term use of 
moxifl oxacin is acceptable in nursing mothers. However, it is preferable to use an alternate drug for which safety information 
is available. 

A case of pseudomembranous colitis in a 2-month-old breastfed infant with a history of necrotizing enterocolitis was 
probably caused by maternal self-treatment with ciprofl oxacin [27].

Sulfamethoxazole-
trimethoprim

With healthy, full-term infants it appears acceptable to use sulfamethoxazole and trimethoprim during breastfeeding after the 
newborn period. Until further data are accumulated, alternate agents should probably be used in jaundiced, ill, stressed, or 
premature infants, because of the risk of bilirubin displacement and kernicterus. Sulfamethoxazole and trimethoprim should 
be avoided while breastfeeding a G6PD-defi cient infant.

Isoniazid The Centers for Disease Control and Prevention and other professional organizations state that breastfeeding should not be 
discouraged in women taking isoniazid. Nursing mothers who are taking isoniazid should take 25 mg of oral pyridoxine 
daily. Because of the low levels of isoniazid in breast milk and safe administration directly to infants, it is unlikely to cause 
adverse reactions in infants, but infants should be monitored for rare instances jaundice. Giving the maternal once-daily 
dose before the infant’s longest sleep period will decrease the dose the infant receives. The amount of isoniazid in milk is 
insuffi cient to treat tuberculosis in the breastfed infant. [28]

Although no information exists on the milk excretion of amphotericin B, it is highly protein bound, has a large molecular 
weight, is virtually unabsorbed orally and has been use directly in the mouths of infants; therefore, most reviewers consider it 
acceptable to use in nursing mothers. [29]

Fluconazole Fluconazole is acceptable in nursing mothers because amounts excreted into breast milk are less than the neonatal 
fl uconazole dosage. Although no adequate clinical studies on fl uconazole in Candida mastitis have been published, a survey 
of members of the Academy of Breastfeeding Medicine found that fl uconazole is often prescribed for nursing mothers to treat 
breast candidiasis, especially with recurrent or persistent infections. Treatment of the mother and infant simultaneously with 
fl uconazole is often used when other treatments fail. [30]

Nystatin Although no information exists on the milk excretion of nystatin, it is virtually unabsorbed orally; therefore, most reviewers 
and clinicians consider it acceptable for use in nursing mothers, including topical application to the nipples.
Only water-miscible cream or gel products should be applied to the breast because ointments may expose the infant to high 
levels of mineral paraffi ns via licking. Any excess cream should be removed from the nipples before nursing. Nystatin is less 
effective than other topical agents for the treatment of thrush. [31]

Alternate Drugs to Consider:  (Systemic) Amphotericin B, Fluconazole, (Topical) Clotrimazole, Miconazole.
Chloroquine Very small amounts of chloroquine are excreted in breast milk. However, when given once weekly, the amount of drug is not 

suffi cient to harm the infant nor is the quantity suffi cient to protect the child from malaria. Breastfeeding infants should receive 
the recommended dosages of chloroquine for malaria prophylaxis. In HIV-infected women, elevated viral HIV loads in milk were 
decreased after treatment with chloroquine largely than other women who were treated with the combination of sulfadoxine and 
pyrimethamine. Because no information is available on the daily use of chloroquine during breastfeeding, hydroxychloroquine or 
another agent may be preferred in this situation, especially while nursing a newborn or preterm infant. [32]
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Metronidazole With maternal intravenous and oral therapy, breastfed infants receive metronidazole in doses that are less than the dose used 
to treat infections in infants, although the active metabolite adds to the total infant exposure. Plasma levels of the drug and 
metabolite are measurable, but less than maternal plasma levels. Reports of Candidal infections and diarrhea have been 
reported, and a comparative trial suggested that oral and rectal colonization with Candida might be more common in infants 
exposed to metronidazole.

Neither topical nor vaginal forms have been studied during breastfeeding. After vaginal administration, plasma levels are less 
than 2% of those after a 500 mg oral dose. Only water-miscible cream or gel products should be applied to the breast because 
ointments may expose the infant to levels of mineral paraffi ns via licking. [33]

Because of the well-demonstrated genotoxicity and mutagenicity in bacteria, carcinogenicity in animals, and possible 
mutagenicity in humans, concern has been raised about exposure of healthy infants to metronidazole via breast milk. The 
relevance of these fi ndings has been questioned and no defi nitive study has yet been performed in humans.

Opinions vary among experts on the advisability of using metronidazole during longer-term therapy while breastfeeding, but 
some sources recommend discontinuing breastfeeding for 12 to 24 hours after single-dose maternal treatment. [34] Other 
drugs are available for some conditions that metronidazole is used to treat. Topical or vaginal use of metronidazole during 
breastfeeding is unlikely to be of concern.

Alternate Drugs to Consider:  (rheumatoid arthritis) Auranofi n, Etanercept, Gold Sodium Thiomalate, Hydroxychloroquine, 
Infl iximab, Methotrexate, Penicillamine, Sulfasalazine, (Malaria) Atovaquone and Proguanil, Doxycycline, Mefl oquine.

Acyclovir Even with the highest maternal dosages, the dosage of acyclovir in milk is only about 1% of a typical infant dosage and 
would not be expected to cause any adverse effects in breastfed infants. Topical acyclovir applied to small areas of the 
mother’s body away from the breast should pose no risk to the infant. Only water-miscible cream or gel products should be 
applied to the breast because ointments may expose the infant to high levels of mineral paraffi ns via licking. [33]

Amantadine It is probably best to avoid amantadine during breastfeeding because of its potential negative effect on lactation. Amantadine 
is a dopamine agonist. Clinical studies using amantadine dosages of 100 mg 2 or 3 times daily have demonstrated a decrease 
in serum prolactin and decreased galactorrhea in patients taking dopaminergic neuroleptic drugs such as phenothiazines, 
haloperidol and loxapine [35].

Lamivudine In the United States and other developed countries, HIV-infected mothers should generally not breastfeed their infants. In 
countries in which no acceptable, feasible, sustainable, and safe replacement feeding is available, exclusive breastfeeding 
for 6 months is recommended for HIV-infected mothers to reduce the risk of HIV transmission from the mother to the infant 
compared with mixed feeding.

In these settings, abrupt weaning at 4 months does not reduce the risk of HIV transmission or produce an overall health 
benefi t compared to continued breastfeeding, and increases the risk of infant death in HIV-infected infants.

Lamivudine is recommended by the World Health Organization to be given as part of a 3-drug combination to all 
antiretroviral-naive women who are breastfeeding their infants. Extended antiretroviral prophylaxis in breastfed infants 
with antiretroviral drugs appears to reduce the rate of HIV transmission during breastfeeding by about half, but the optimal 
regimen and duration of prophylaxis has not yet been defi ned. The infants who do become HIV infected during breastfeeding 
by mothers receiving a highly active antiretroviral therapy (HAART) regimen that includes lamivudine are often infected 
with multi-class resistant HIV.

Lamivudine is often used as part of a regimen that decreases mother-to-child transmission of HIV and is generally well 
tolerated by the breastfed infant.

Breastfed infants whose mothers receive HAART have higher rates of neutropenia during the fi rst month and severe anemia 
during the fi rst 6 months of life [36; 37].

A study compared the rates of severe anemia in 3 groups of infants who received postpartum prophylaxis with zidovudine 
for prevention of maternal-to-child transmission of HIV infection. Through 6 months of age, breastfed infants whose mothers 
received HAART had a higher rate of severe anemia (7.4%) than breastfed infants whose mothers received only zidovudine 
(5.3%). Formula-fed infants had the lowest rate of severe anemia (2.5%). The anemia generally responded well to iron and 
multivitamin supplementation, and discontinuation of zidovudine. [38]

Age – Children
During childhood, changes occur rapidly as the child grows. The 
tissue to-fl uid ratios change and the various organ systems change 
and mature. All of these factors have signifi cant effects on the 
pharmacokinetics, the overall process that occurs to a drug while 
in the body (i.e., the changes that occur to the drug from ingestion 
to excretion.) How these growth and development factors infl uence 
pharmacodynamics is much more diffi cult to determine because 
pharmacodynamics is the effect that a drug or medication has on 
the body; how change occurs, specifi cally what the drug does to the 
body at various receptor sites. Both of these critical processes will be 
explored further in this review.

We know that the capacity of the liver to metabolize drugs or 
medications is lower at birth, and the various pathways of metabolism 
mature at different rates making predictions of responses to specifi c 
substances quite variable. This variability can result in drugs being 
maintained in the child’s body for longer periods and potentially 
reaching toxic effects.

Kidney function for neonates is immature both anatomically and 
physiologically. Therefore, dosages of medications need to be 
modifi ed/reduced. As the infant approaches a year of age, the 
anatomical and physiological immaturity of the renal system is 
resolved and quite similar to that of older children and adults. In 
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fact, in many cases, it exceeds that of adults necessitating further 
modifi cations in dosages to account for the rapid renal clearance.

To summarize, developmental changes (anatomical and physiological) 
in both liver and kidney functioning during infancy and childhood 
may necessitate dose adjustments to achieve a therapeutic drug 

concentration and eliminate the risk of a toxic drug concentration. 
Finally, we also know that some drugs or medications may exert 
deleterious effects on the growth and development of children. For 
example, tetracycline is contraindicated in young children because of 
the harmful effect that it has on tooth enamel. 

Age – The elderly patient
With advancing technology and improved health there is an increasing 
number of individuals aged 60 years and older in the United 
States, and these people need particular consideration in terms of 
pharmacology. With advancing age, there is typically an increased 
requirement for medication. Older people are more likely to have 
multiple disorders that will require multiple drug therapies, some of 
which may interact with one another. When older people receive drugs 
that could affect their balance or reduce their blood pressure, it could 
impact their risk of fall and fractures. As part of normal aging, the 
liver reduces in size, which can increase the time taken to break a drug 
down ready for elimination. Consequently, in older people, a drug can 
remain active for a longer period, so they are more likely to experience 
side effects. Any prescribing should take into account the potential 
for toxicity; a patient assessment should be conducted. There is also 
an age-related reduction in kidney function, so the time it takes the 
kidneys to eliminate a drug is longer in the older person, which also 
results in this patient group being more susceptible to side effects. 

Antibiotic prescribing and administration in elderly patients 
places these patients at the risk of adverse events. The age-related 
physiological decline in kidney function, particularly when 
exacerbated by the adverse renal effects of diabetes mellitus, 
congestive heart failure, and hypertension, substantially infl uences 
the excretion of numerous antibiotics. These comorbid conditions 
may predispose an elderly patient to the risk of an antibiotic-induced 
toxicity, requiring careful drug selection, clinical, and laboratory 
monitoring. Elderly patients often have multiple chronic disorders and 
receive numerous medications or poly-pharmacy with less than ideal 
coordination of care among multiple healthcare providers. Adding an 
antibiotic to the patient’s regimen poses a further risk for a drug–drug 
interaction. [39]

Multiple incidents of adverse antibiotic-related events appear to 
occur more frequently in elderly patients include aminoglycoside-
induced nephrotoxicity and ototoxicity, antibiotic-associated 
pseudomembranous colitis, trimethoprims and sulfamethoxazale-
induced blood dyscrasias and hyperkalemia, quinolone-related 

seizures, doxycycline- related esophageal ulcers and structures, and 
acute liver injury secondary to prolonged therapy with amoxicillin and 
clavulanic acid. [40]

The penicillin family of drugs are generally well tolerated in most 
individuals however a wide range of hypersensitivities have been 
reported including rash, fever, anaphylaxis, exfoliative dermatitis, 
and hemolytic anemia. [41]. Some specifi c members of the penicillin 
family have been identifi ed with particular adverse reactions: 
ampicillin, amoxicillin, and amoxicillin/clavulanate with diarrhea 
and C. diffi cile colitis, as well as rash when prescribed to the patient 
with chronic lymphocytic leukemia. [41] The cephalosporins have 
proven to be very safe compounds. Imipenem has caused phlebitis, 
gastrointestinal untoward events, and rash and of particular concern 
is the development of seizures attributed to imipenem ingestion. [42] 
Assessment of renal function should precede prescribing anti-viral 
agents to the elderly.

Drug–drug interactions may occur regardless of dosage adjustments or 
by the additional of other medications to interfere with the interaction.
1. Genetic infl uences: Some acetylation and oxidative reactions have 

ethnic and familial patterns.
2. Age: Neonates and older adults may have reduced drug 

metabolism.
3. Pregnancy: Drug metabolism may be increased or decreased 

during pregnancy.
4. Liver disease: The rate of elimination of high-clearance drugs may 

be reduced.
5. Time of day: Circadian rhythm has some effect on drug 

metabolism.
6. Environment: Smoking, air pollution, and exposure to industrial 

chemicals may affect drug metabolism.
7. Diet: Drug metabolism may be affected by food—drug interactions 

or by malnutrition.
8. Alcohol: Alcohol may cause induction of drug metabolism.
9. Drug interactions: The concentration or function of various hepatic 

enzymes may change.

CALL FOR INTENT TO CHANGE PRACTICE

Ethnopharmacology
Ethnopharmacology is a relatively new area of study; however, 
current nursing students are taught that cultural competence is more 
than understanding different ethnic group beliefs and practices. 
Practitioners must be able to identify resources that describe variances 
in drug metabolism and excretion that may enhance or impede drug 
treatment outcomes. Also important are considerations of potential 
drug–drug interactions and the potential for drug interactions with 
herbs or foods that may be part of culturally driven home remedies. 
Diversity is present in all healthcare settings, especially in primary 
care. 

Nurse practitioner prescribers (and all prescribers) must remain 
current in the area of ethnopharmacology and vigilant in prescriptive 

practices. This information is aggregated in a very useful way 
on the Pharmacogenomics Knowledge Base website at https://
www.pharmgkb.org/. This website contains valuable information 
including dosing guidelines for specifi c drugs for genetically different 
populations. In addition, the Food and Drug Administration provides 
another useful resource at http://www.fda.gov/drugs/scienceresearch/
researchareas/pharmacogenetics/ucm083378.htm entitled “Table 
of Pharmacogenomic Biomarkers in Drug Labeling.” Finally, the 
University of California at San Diego has an excellent and free 
website with tutorials, course, materials etc. available at https://
pharmacogenomics.ucsd.edu/ to allow practitioners to review 
principles of pharmacogenomics and remain current in this emerging 
fi eld of study.

Genetics – Pharmacogenomics
An abundance of literature and recent studies describes the 
impact of the CYP enzyme system and its impact on patient 
pharmacokinetics and pharmacodynamics as more pharmaceutical 

companies are including CYP information on their products. 
This important information has not translated, however, in 
practice, resulting in under medicating patients, overmedicating 
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patients, and treating patients with medications that simply do 
not work for those patients. In the absence of this information, 
or more accurately, not using or understanding the information 
that is available, clinicians prescribe medications in a trial-and-
error approach, hoping for the desired outcome.  Nurses 
administering medications must be vigilant for common side 
effects and for evaluating the effi cacy of the medication, which can 
vary tremendously. In current clinical practice, when the desired 
results are not achieved by a specifi c medication, a different 
medication is prescribed, and then another and another until a 
desired outcome is reached. Each time this occurs, the patient 
becomes an experiment. [43]

Pharmacogenomics is an emerging fi eld in healthcare. Many 
prescribers may have noted idiosyncratic responses to various 
medications in particular populations however, the study of personal 
differences in responses to medications is growing. We know now 
that just as different age groups or genders respond differently to 
medications or drugs, so do individuals of the same age or gender that 
possess different genetic pedigrees. All individuals with prescriptive 
privileges have the additional responsibility of considering genetic 
pedigree as a core patient variable in clinical decision-making. 
Pharmacogenetic investigation typically starts with an untoward 
response (or lack of response) to a medication or drug and examines 
possible genetic causes for this variability. 

Pharmacogenomics is the study of how genes affect a 
person’s response to drugs. This relatively new fi eld combines 
pharmacology (the science of drugs) and genomics (the study of 
genes and their functions) to develop effective, safe medications 
and doses that will be tailored to a person’s genetic makeup. 
Many drugs that are currently available are “one size fi ts all,” but 
they do not work the same way for everyone. It can be diffi cult to 
predict who will benefi t from a medication, who will not respond 
at all, and who will experience negative side effects (called 
adverse drug reactions). Adverse drug reactions are a signifi cant 
cause of hospitalizations and deaths in the United States. With the 
knowledge gained from the Human Genome Project, researchers 
are learning how inherited differences in genes affect the body’s 
response to medications. These genetic differences will be used 
to predict whether a medication will be effective for a particular 
person and to help prevent adverse drug reactions. [44]

Variability can occur in drug targets (receptor sites), drug metabolism, 
and/or drug response. This variability can occur not only in the human 

patient but also in the organism that is causing the infection. Evidence 
of this variability in response to repeated exposure to certain anti-
infective agents is readily apparent when we consider the various 
superbugs. 

At least 2 million people in the United States each year become 
infected with bacteria that are resistant to antibiotics (superbugs) 
and more than 23,000 people die from these infections. Signifi cant 
mortality is also associated with conditions that were further 
compromised by these concomitant antibiotic resistant infections. [45] 
These superbugs are now being classifi ed according to their threat 
level. This model, adopted by the United States for terrorist threat 
levels, is now being applied to antibiotic resistant pathogens in urgent, 
serious, and concerning levels of threat.

The urgent category includes Clostridium diffi cile, Carbapenem-
resistant Klebsiella, Carbapenem-resistant E. coli, and Neisseria 
gonorrhoeae. Multidrug-resistant Acinetobacter, Campylobacter, 
Fluconazole-resistant Candida species, extended spectrum beta-
lactamase (ESBL)-producing Klebsiella, ESBL-producing E. coli, 
Vancomycin-resistant Enterococcus faecium, vancomycin-resistant 
Enterococcus faecalis, Vancomycin-resistant Enterococcus (species 
not determined), multi-drug resistant Pseudomonas aeruginosa, 
Non-typhoidal Salmonella, Salmonella typhi, Shigella, Methicillin-
resistant Staphylococcus aureus, Streptococcus pneumoniae, and 
Mycobacterium tuberculosis are all rated as serious threats by 
the CDC. Vancomycin-resistant Staphylococcus aureus, Group A 
Streptococcus, and Group B Streptococcus are all rated by the CDC at 
the concerning threat level.  

Practitioners are strongly encouraged to consult current peer reviewed 
literature and databases related to the pharmacogenomics of specifi c 
anti-infective medications. This information  will help the practitioner 
the knowledge to choose the right anti-infective for an individual’s 
genetic pedigree and recognized effective against particular strains of 
pathogens. Below are several valuable genomic resources for nurse 
practitioners.

 ● http://www.genetics.edu.au/Publications-and-Resources/Genetics-
Fact-Sheets/FactSheet25

 ● http://ghr.nlm.nih.gov/handbook/genomicresearch/
pharmacogenomics

 ● http://www.pharmgkb.org/index.jsp
 ● http://www.pacdb.org/

SECTION III: PHARMACOKINETICS AND PHARMACODYNAMICS

Overview
No drug has only a single mode of action. In an ideal world, a 
particular drug would only have the expected and predictable action; 
however, this is not the case. Many drugs have the potential to affect 
and alter multiple systems of the body, some alterations resulting in 
no ill effect and others with potentially harmful or toxic effects. Side 
effects are the changes that may be annoying or unpleasant; however, 
more undesirable or potentially harmful effects are considered adverse 
reactions. Prudent prescribing involves balancing the risks associated 
with side effects or adverse reactions with the potential benefi t of drug 
therapy. 

Nurse practitioner prescribers must know the therapeutic benefi ts, 
indications for use, contraindications in certain individuals or 
populations, potential side effects and/or potential adverse effects, 
drug–drug interactions, especially in patients receiving poly-drug 
therapy, and the methods to determine if the drug prescribed is 
achieving the desired therapeutic effects. Selecting an appropriate 
medication for treatment may require choosing between many 
different drugs with similar actions and effects. This is especially true 
with anti-infective agents because of the cross-sensitivity or the cross-

resistance of organisms to multiple different classes of anti-infectives 
and medications. 

Choosing a particular medication from the myriad of options for 
any particular patient also requires the nurse practitioner to have 
knowledge of multiple disease processes, specifi c knowledge of 
any comorbid conditions a patient may have, knowledge of the 
pharmacodynamics properties and pharmacokinetic properties of a 
particular medication and the potential for any drug–drug interactions.  

Ultimately, the primary role of the prescribing nurse practitioner is to 
choose the particular medication for the right patient, in the right dose 
so that an appropriate, therapeutic level of the medication is achieved 
at the appropriate site needed in the patient’s body, and to minimize the 
risk of a toxic level of the drug. 

Achieving this requires the nurse practitioner prescriber to have more 
than a basic understanding of drug action and effect. These factors 
are ultimately controlled by the absorption, distribution, metabolism, 
and excretion of the drug. This higher scientifi c knowledge is beyond 
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that learned in basic nursing education. Hence, the need for advance 
pharmacology study and review.

In general, all drugs affect the biochemical and physiological functions 
in the living body. Understanding drug effects involves the relationship 
between the concentration of the medication achieved in the body and 
the pharmacodynamics properties of that particular medication.

When a drug acts at specifi c receptor, multiple effects may occur 
because the same or similar receptor sites may exist in multiple 
body locations or organs. Drug receptors are inherently tasked 
with responding to naturally occurring chemicals in the body so 
medications developed with similar qualities may subsequently affect 
the same receptors.

Pharmacokinetics and pharmacodynamics
It is important to recognize that in general pharmacokinetics and 
pharmacodynamics work in concert to determine virtually all choices 
in the selection of an appropriate drug, for an appropriate condition, to 
be administered to a specifi c individual. A clear understanding of this 
interaction is imperative for the nurse practitioner prescriber. Other 
general pharmacokinetic and pharmacodynamics principles include: 

 ● How genetic infl uences may affect the metabolism of drugs and 
follow ethnic or familial patterns. 

 ● How age infl uences these processes because the very young and 
the very old may have reduced or accelerated drug metabolism 
and/or excretion rates. 

 ● How pregnancy may increase or decrease rates of drug 
metabolism and what risks are posed by in utero exposure to some 
medications. 

 ● How liver disease can reduce the rate of metabolism and 
subsequently excretion of medications potentially resulting in toxic 
accumulation in the tissues and body fl uids. 

 ● How the time of day of medication dosing can result in variability 
in medication response because of circadian differences among 
some individuals. 

 ● How the environmental factors can affect drug metabolism, 
including smoking, pollution, and exposure to chemicals in the 
workplace. 

 ● How an individual’s diet can affect the metabolism of some 
medications either by increasing or decreasing bioavailability. 

 ● How the consumption of ethyl alcohol can precipitate drug 
metabolism or interfere with metabolism due to the liver’s 
exposure to ethyl alcohol.

 ● How drug–drug interactions can adversely affect certain necessary 
liver enzyme systems through competition.

Pharmacokinetics
The pharmacokinetics of a drug is a time-sensitive process. The 
ability of a drug to pass through cell walls and tissue membranes 
is fundamental to the understanding of how rapidly a drug may 
be absorbed and ultimately distributed to the areas of the body, 
particularly parts that are diffi cult to reach or pass through. Drugs 
move through the circulatory system and ultimately arrive at the 
organs or sites that have receptors that recognize the medication. This 
may result in either benefi cial results or detrimental results. When 
a drug is metabolized by the liver before traveling to the receptor 
location, it is considered as a fi rst-pass action. 

As noted above, pharmacokinetics is the overall process that a drug 
undergoes while in the body, the changes that occur to the drug from 
ingestion to excretion. All drugs differ in their ability to produce an 
effect in the body, in the particular drug’s ability to enter the location 
of site of desired activity, and in how the drug is removed from the site 
of desired activity. All of these pharmacokinetic properties predicate 
how a drug is administered, the frequency of administration, and the 
appropriate dosage for the desired effect. Drugs use diffusion and active 
transport mechanisms to cross plasma membranes to reach their target 
cells where their actions will occur. The crossing plasma membranes 
are predicated on various factors that may affect the movement of the 
drug including the size, the lipid solubility, and the molecular ionization. 
Pharmacokinetics involves several processes or phases. 

Figure 3.
Courtesy of Susan Masters, PhD.

 Pharmacokinetics is the study and analysis of the time course of the 
drug in the body. The ease with which drugs pass through membranes 
is the key to assess the rates of absorption and extent of distribution 
throughout the many body compartments. Drugs are transported 
throughout the circulatory system and end up at tissues and organs 
where their presence is benefi cial and areas where their presence may 
be detrimental. Drugs are usually metabolized in the liver either before 
they travel to the site of action (“fi rst pass”) or after they have been to 
the site of action. Drugs are eliminated from the body most commonly 
via the kidneys.

Absorption phase
The fi rst stage of pharmacokinetics is drug absorption. Most drugs 
need to be absorbed to produce an effect. The absorption phase is the 
process during which a drug moves from the site of the administration 
to the bloodstream or body fl uids.  Drug absorption includes all 
the chemical and biological processes during a drug molecule’s 
transformation from the dosage form (tablet, liquid, etc.) to the 
circulatory system. For the drug to exert the desired effect and reach 
the intended body location, the form must change to one allowing 
absorption. 

Several mechanisms facilitate drug absorption including diffusion and 
active transport. Passive diffusion refers to process of drug movement 

from an area of higher concentration to an area of lower concentration 
by passing through a membrane. You will recall the example of 
intracellular and extracellular diffusion when the concentration of 
sodium is greater on one side of a membrane and diffuses across until 
no gradient exists. 

Another form of drug diffusion is facilitated diffusion, which occurs 
where the drug molecule combines with another molecule to facilitate 
absorption. An example of facilitated diffusion is the ability and 
process of hemoglobin binding with oxygen for delivery to tissues and 
organs.
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Active transport occurs where a molecule is actively transported 
across a cell membrane requiring the expenditure of energy. Diffusion 
processes do not require the expenditure of energy. 

The rapidity and mechanism of absorption is the primary 
pharmacokinetic factor in determining the onset of a drug’s action 
or effi cacy. Parenteral drug delivery typically involves dissolving a 
medication in a clear liquid solution to allow for direct injection. When 
this occurs, absorption is facilitated because the medication is already 
in liquid solution and when delivered IV distribution occurs rapidly 
throughout the body. This is the clear advantage of intravenous (IV) 
drug delivery 

Although considered parenteral routes, intramuscular (IM) and 
subcutaneous (SC) drug delivery must undergo absorption for the 
site of the injection and therefore may be subject to some of the 
similar factors that affect enteral (oral) route administration. Although 
medications delivered via IM or SC routes may avoid having to 
dissolve and move through the membranes of the gastrointestinal 
system, thereby avoiding the drug’s degradation in the intestinal-
hepatic systems, blood fl ow to the injection site may affect absorption.

The form of delivery of certain drugs administered via the IM route 
may be in an oil-based or suspension to allow for an elongated period 
of absorption and drug effect. For example, haloperidol decanoate is 
delivered in an oil-based solution IM to allow for slower absorption. 
This facilitates increased compliance among some patients by allowing 
a higher dose to be administered with longer intervals between 
injections.

Physiological considerations in absorption are blood fl ow, total surface 
area, time of arrival of the drug and time of drug at absorption site. 
Other considerations for absorption are solubility, chemical stability 
and how soluble the drug is in lipids. This process varies with 
particular route of drug administration. Most drugs must undergo this 
absorption phase except drugs that are administered intravenously, 
intra-arterially, some gastrointestinal antibiotics, or other anti-infective 
agents, some contrast media used during radiological examinations, 
and some topical medications. Various factors may affect this 
absorption phase. 

Oral drug administration is the most common method of administration 
and the least invasive. To be effective, an orally administered medication 
must dissolve in liquid in the stomach or intestinal environment, because 
the body is unable to absorb a solid. This is quite similar to the process 
of food digestion to release necessary nutrients and occurs typically 
by diffusion. It is critically important however to understand that the 

ability of a drug to be diluted in the gastrointestinal system depends 
on the structural and functional workings of the GI tract, as well as the 
chemical conditions within the GI tract. The presence of fats, dairy 
products, and certain minerals can all impede absorption from the GI 
tract, hence the need for patient instruction about taking medication with 
or without foods or beverages. Absorption is also determined by the 
presence or absence of an adequate blood supply to the area.

Most absorption of orally administered medications occurs in the small 
intestine so motility and length of the small intestine play a crucial 
role in this process. For example, the use of laxatives may increase 
the speed of movement of a medication through the small intestine, 
resulting in a lower rate of medication absorption and potentially sub-
therapeutic levels of the drug.

The absorption of a medication depends on the blood fl ow surrounding 
the surface or site where the drug will be absorbed. Orally delivered 
medications and food stimulate the blood fl ow to the gastrointestinal 
system, thereby facilitating absorption; whereas, exercise may divert 
blood fl ow from the gastrointestinal system to the muscles, resulting 
in decreased absorption. Blood fl ow also plays a role in IM absorption 
particularly when blood fl ow or volume is decreased due to heart 
disease, diminished circulating volume related to dehydration, or other 
circumstances. The blood fl ow to the skin may affect the absorption 
of medications delivered topically or trans-dermally so in cases of 
vasoconstriction the absorption of medications via these delivery 
routes may be affected. 

In general, the more rapidly a drug dissolves, the faster the drug action 
occurs. Drugs may dissolve slowly or quickly. Knowledge of the 
particular drug and patient condition will determine which speed is 
more advantageous for an optimal outcome. All of following variables 
may affect the absorption of a drug: 

 ● The route of administration.
 ● The drug formulation (bioavailability may differ with generic 

formulations).
 ● The dosage of the drug. 
 ● The motility of the digestive tract.
 ● The exposure of the drug to digestive enzymes in the GI tract. 
 ● The blood fl ow to the site of the administration of the drug.
 ● The degree of ionization of a drug. 
 ● The pH of local environment from which the drug is being 

absorbed.
 ● Any interactions with foods, beverages, or other drugs (drug–drug 

interactions).
 ● The surface area to which a topical drug is applied.

Metabolism phase
Drug metabolism refers to the process of chemically changing a drug 
to a different compound called a metabolite to facilitate excretion. 
When drugs are metabolized, the change is usually an increase in 

water solubility often accompanied by a decrease in lipid solubility 
that can affect the drug’s ability to permeate certain body tissues.

Biotransformation 
Biotransformation is the second phase of pharmacokinetics is drug 
metabolism. Biotransformation is the process of metabolizing drugs 
in the body. It occurs mainly in the liver and, therefore, is often called 
hepatic metabolism Some drugs are given that are activated by hepatic 
metabolism. These are called pro-drugs. Drug metabolism is divided 
into two phases in the liver. 

Biotransformation is the chemical process of converting a drug into a 
form or compound that can be eliminated from the body. The human 
liver functions as the primary site for the metabolism of drugs. As a 
drug passes through the liver, several different chemical processes 
may occur, including hydrolysis, oxidation, and/or reduction. An 
example of phase one metabolism would be oxidation and example 
of phase two metabolism would be conjugation. Most metabolism of 
drugs in the liver is accomplished by the hepatic microsomal enzyme 

system, the P-450 system. Genetic variants in the P-450 system can 
signifi cantly affect drug metabolism. These variations can signifi cantly 
affect the pharmacokinetics of a particular drug resulting in either 
under or over-medicating a patient. [46] Hence the need for the NP to 
assess the genetic background and ethnicity of the patient to prevent 
toxicity or lack of therapeutic response.

In most cases, the P-450 system functions to render a drug inactive 
and promote its excretion from the body. However, depending upon 
the individual’s genetic heritage, this metabolism via the P-450 
system may alter the chemical properties of the drug resulting in the 
chemically converted drug being more active than its original ingested 
form (increased bioavailability). 

Neonates, infants, elderly patients, and patients with liver damage 
have decreased liver capacity to metabolize drugs. Drug dose 
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adjustment may be necessary in these groups because of this increased 
bioavailability.

The route of administration also affects drug metabolism. Drugs 
administered orally enter the hepatic metabolic system before 
distribution to other parts of the body. Drug metabolism via the liver 
is referred to as fi rst pass metabolism. This metabolic step may result 
in an oral drug being rendered inactive, defeating the purpose of this 
drugs intended action. Under these circumstances, other routes of 
delivery are chosen (i.e., parenteral, sublingual, rectal, or topical).

When a specifi c therapeutic response or outcome occurs in 50% of 
patients, an effective dose is established. This is referred to as a drug’s 
effective dose (ED50) for the average patient; however, many patients 
require dose adjustment based on the pharmacokinetics of the drug and 
the patient’s biological constitution. 

Regardless of the route of administration, drugs are distributed by the 
blood through the body; therefore, blood fl ow to a particular area of 
the body or organ predicates the concentration of drug in the region. 

First pass metabolism
Orally administered medications, absorbed in either the stomach 
or small intestine, then move to the liver before passing into 
the general circulation of the body. Because the liver’s primary 
function is metabolism, a signifi cant portion of the medication 
may be deactivated, rendering it unable to exert its desired effect. 
Consequently, orally administered medications may require higher 
doses than do other parenterally administered medications. 

Other barriers to drug distribution include the affi nity of some drugs to 
bind with plasma proteins forming molecules that are too large to cross 
the blood capillary system walls, resulting in too low a distribution 

of drugs (reduced bioavailability). Drugs that bind to plasma proteins 
circulate until they are released from the drug-protein molecule. 
Binding sites of plasma protein may be occupied. Drugs bound to 
proteins circulate in the plasma until they are released or displaced 
from the drug–protein complex. [47]

Drugs and other chemicals compete with each other for plasma–
protein binding sites. Some agents have a greater affi nity for the 
binding sites and displace other agents from the plasma proteins. The 
displaced drug can reach high levels and produce adverse effects. [48]

Elimination or excretion phase
The drug elimination or excretion phase refers to the process by which 
drugs and their metabolites are transported outside the body. Some 
drugs are excreted unchanged, and others are metabolized by the body. 
In excretion, a drug is removed from tissues and circulation. Most 
drugs and drug metabolites are excreted by the kidney through active 
and passive mechanisms. The biliary system’s route of excretion is 
important for many anti-infectives including ampicillin. Drugs are 
eliminated through the lungs, skin, saliva, tears, and, in lactating 
women, the mammary glands. Excretion through the respiratory 
system occurs commonly with drugs administered by inhalation or 
drugs in a vapor state. 

Drugs can also be excreted by the skin, sweat, saliva, and tears. 
Although these routes seldom result in signifi cant loss of drug 
concentration, they may be important to some patients if an adverse 
drug reaction occurs, including skin rash caused by skin excretion. 
Excretion in the saliva is the reason patients will experience a metallic 
taste with some medications. 

Drugs are removed from the body by the process of elimination 
or excretion (pathway) and this process affects the ultimate action 
the drug has on the body. This pathway affects the amount or 

concentration of a drug in the patient’s bloodstream and tissues. 
The kidneys are the primary organ involved in this process of 
elimination; however, other factors affect this process, including liver 
or kidney illness, the health and the state of the patient’s circulatory 
system, the patient’s unique metabolism, and the affi nity of the 
chemical compound to bind with circulating proteins. A patient 
experiencing diminished renal capacity or renal failure will retain 
drugs and medications for longer periods than patients without health 
impairments, hence drug and medication dosages must be reduced. 

Other organs of the body may also excrete metabolized medications 
and drugs. These excretion systems include the respiratory system 
and bodily secretions, including saliva, sweat, and breast milk. Some 
drugs are eliminated through pancreatic excretion in conjunction 
with the liver. Other important factors that medication prescribers 
must consider when determining a dosage for a patient are a patient’s 
activity/exercise level and if a patient is receiving physical therapy. 
According to Ciccone, “Physical therapy interventions seem to have 
the greatest potential to affect absorption and distribution of drugs that 
are administered by transdermal techniques or by subcutaneous and 
intramuscular injections.” [49]

Concept of half-life
The half-life of a drug is the amount of time it takes to eliminate 
one-half of the drug from the body. The half-life of a drug ultimately 
determines how often a drug needs to be administered and what the 
proper dosing schedule is. The half-life is usually not dose dependent; 
therefore, doubling the dose does not double the half-life. This is 
critically important to communicate to patients so they do not function 
under the erroneous belief that more is better. The half-life for a given 
drug generally remains the same for a given patient, but a patient 
with kidney or liver disease may result in a drug having an extended 
drug half-life. Generally, it takes 4 to 5 half-lives for a drug to reach 
a steady state of concentration when given continuously and 4 to 
5 half-lives to be totally eliminated from the body when a drug is 
discontinued. 

Half-life is an important principle not only for your patient but for you 
to consider as well. For example:

 ● Predicting the plasma levels following the start of drug treatment. 
 ● Calculating how long will it take your patient to reach a steady-

state plasma concentration? 
 ● Determining the dose interval needed to provide a desired 
fl uctuation in plasma concentration during that interval.

 ● Estimating the time required to eliminate all or a portion of a 
drug from the body upon your patient fi nishing a prescription or 
discontinuing it.

 ● Considering when trying to determine the fl uctuation in plasma 
concentrations you patient may experience when given a specifi c 
dosing interval.

Distribution 
Drugs are distributed into major body fl uids (i.e., blood and plasma). 
Specifi c tissues may also take up certain drugs. The distribution of a 
drug in the body is affected by the extent that the drug binds to plasma 

proteins. Drug distribution in the body is also affected by physiological 
barriers including the placenta and the blood–brain barrier. 
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Effi cacy
The amount of time it takes a drug or medication to reach a therapeutic 
level/response is the therapeutic effect. This therapeutic effect does 
not always correlate with the level of medication circulating in the 
bloodstream (plasma level) because the target of the medication 
intervention may be an organ or tissue with limited accessibility (for 
example a patient with a brain infection may have a peak plasma 
level but limited distribution in the brain tissue due to the blood-
brain barrier.) The peak plasma level occurs when the medication has 
reached its highest concentration in the bloodstream. Loading doses 
may facilitate arriving at the therapeutic range.

The half-life of a drug or medication is the length of time necessary for 
a medication’s concentration in the plasma to be reduced by one-half 
after administration of the drug. The rate of reduction to one-half in 
the circulating plasma may predict the duration of therapeutic action 
of the medication. The half-life of a drug or medication may be short 
or long and are referred to as short-acting drug or long-acting drug. 
This measurement of half-life is determined by the rate of excretion 
of the drug i.e. the shorter the half-life the more rapidly it is excreted. 
Half-life is an important consideration in the timing and amount of 
medication dosages to optimize the therapeutic effect on the target 
system or organ. To prevent toxic levels of drugs in the body, patients 
with liver or kidney disease may require less frequent dosing or a 
reduction in dosages.

Repeated doses and specifi c intervals are typically necessary for a drug 
or medication to reach and maintain the desired therapeutic level. This 
allows a drug to reach a steady state or balance between the amount 
of medication being administered and the amount being excreted 
optimizing delivery to the affected organ or tissue. For example, a 
short-acting drug such as tetracycline may need to be given more 
frequently for optimal effect than a long acting antibiotic such as 
doxycycline [50]. 

Just as the effective dose or ED50 of medication is effective so also 
is the toxic dose or TD50. The TD50 is determined by the average 
lethal dose determined in tests and extrapolated to human beings. 
Again, the TD50 dose must be interpreted by the NP in the context 
of the assessment phase of the nursing process – knowledge and 
understanding of an individual patient’s functional health status, etc. 

A loading dose may facilitate arriving at a therapeutic concentration of 
a drug for a patient more rapidly similar to the rapidity of medication 
being delivered via continuous IV therapy. This loading dose 
(typically oral) may be given once or twice resulting in higher plasma 
concentrations more rapidly producing a more rapid therapeutic 
response. The loading dose is followed by maintenance doses at 
prescribed intervals to maintain a steady-state concentration in the 
circulating plasma. 

Effi cacy vs. effectiveness
Effi cacy is the capacity to produce an effect (e.g., lower blood 
pressure). Effi cacy can be assessed accurately only in ideal conditions 
(i.e., when patients are selected by proper criteria and strictly adhere 
to the dosing schedule). Thus, effi cacy is measured under expert 

supervision in a group of patients most likely to have a response to a 
drug, such as in a controlled clinical trial.

Effectiveness differs from effi cacy in that it takes into account how 
well a drug works in real-world use; often, a drug that is effi cacious in 
clinical trials is not very effective in actual use. [51]

Pharmacodynamics
Pharmacodynamics is the effect that a drug or medication has on the 
body. This process involved the mechanism of action and the effect 
that particular drug concentrations have of human body responses. 
This process may involve both desired therapeutic effects as well as 
adverse effects. The key is balancing the positive therapeutic outcome 
against the risk of adverse side effects. 

Figure 4.
Courtesy of Susan Masters, PhD.

There is great variability in patient responses to medications or drug 
administration. The responses are related to several factors including 
the dose-response relationship, the therapeutic index for a drug, the 
interactions that occur between the drug and a receptor site. When 
considering a dosage to prescribe to a patient it is important to consider 
that an average dose indicates that in 50% of cases a therapeutic 
response will be the outcome. That leaves another 50% of cases 
lacking a therapeutic response (serum level too low [sub-therapeutic] 
or high [toxic]). Therefore monitoring of the drugs effect on a patient 
is imperative to adjust the dose or length/course of treatment.

The therapeutic index describes a drug’s margin of safety. According 
to the National Institutes of Health  a drug’s therapeutic index is “A 
ratio that compares the blood concentration at which a drug becomes 
toxic and the concentration at which the drug is effective. The larger 
the therapeutic index (TI), the safer the drug is. If the TI is small (the 
difference between the two concentrations is very small), the drug 
must be dosed carefully and the person receiving the drug should be 
monitored closely for any signs of drug toxicity.” [52] Further, some 
foods and/or co-prescribed medications may affect the therapeutic 
index of a drug.

The dose – Response relationship of a drug
The dose-response relationship of a drug describes how the actions of 
that particular drug may change with dosage increases or decreases. 
This is best conceptualized as occurring in phases. Phase 1 occurs at 
the lowest dosage and indicates that too little an effect occurs in the 

affected tissue or organ. Phase 2 occurs when the dose of a medication 
is doubled resulting in twice as much response in the tissue or organ. 
This is the target range of dose for most medications because giving 
more medication results in a proportionate increase in effect and 

Page 36  ANCC.EliteCME.com



conversely a decreased dose of drug results in a proportionate decrease 
in effect. Phase 3 occurs when giving an increased dose does not 
result in an increased effect. This is referred to as the plateau, typically 

occurring because all of the binding sites are occupied by the drug or 
because the symptoms have been completely eliminated, therefore no 
further increase is necessary. 

POTENCY AND EFFICACY

Potency
The response to a dose of a drug has two important characteristics 
- potency and effi cacy. Potency of a drug is examines the doses 
required of two different drugs that are necessary to achieve the 
desired patient outcomes. Potency is determine by assessing the 
level of desired activity at low doses and a drug’s potency is affected 
by the absorption, distribution to the tissues, metabolism into inert 
compounds, and ultimately elimination from the body. The concept of 
potency is intrinsically linked to the concept of therapeutic equivalents 
(i.e. different medications at different doses or different frequencies 
resulting in similar optimal effects). An example to consider is the 
equivalent effect of the various benzodiazepines at different dosages.  

In clinical practice, a medication’s potency is certainly useful to 
consider; however, clinical effectiveness may not be dependent on 
potency exclusively, rather the effi ciency of the drug to provide the 
maximum therapeutic effect by reaching the desired drug receptor 
sites. When faced with the dilemma of which drug to prescribe, the 
NP must consider this effectiveness rather than potency exclusively. 
Two drugs may be equipotent but have dissimilar target effi ciencies. 
“Potency is an expression of the activity of a drug in terms of the 
concentration or amount of the drug required to produce a defi ned 

effect, whereas clinical effi cacy judges the therapeutic effectiveness 
of the drug in humans.” [53] There may be signifi cant confusion about 
these processes, because not all drugs have equal effi cacy despite 
being in the same larger class of drugs or they may be effective at quite 
different doses. 

Consider the following example of antibiotic medications that could 
be prescribed to treat a wound infection. The organisms responsible 
for the wound infection are sensitive to both antibiotics. The 
recommendation for antibiotic A is that the patient should receive 10 
mg/kg of body weight and for antibiotic B the recommendation is 
to prescribe 100 mg/kg of body weight. Potency is a concept critical 
to this phenomenon refl ecting the strength of a drug at a particular 
concentration or dosage. Potency compares the dosages of two 
different drugs. A more potent drug will have the desired therapeutic 
effect on a tissue or organ at a lower dose compared to another drug 
in the same class. This is especially important when considering 
antibiotic treatment so in the above example. Antibiotic A is more 
potent than antibiotic B; however, both may have the same desired 
effect.

Effi cacy
Effi cacy is measured by the maximum effect that the drug can achieve. 
Effi cacy compares the therapeutic effect of two drugs with the goal 
of determining which will produce the maximum therapeutic effect. 

Effi cacy is usually the more signifi cant factor when comparing 
different drugs or medications, because it refl ects the outcome for the 
patient in treating the condition for which medication was prescribed.

The therapeutic window or therapeutic index
We know that the relationship between a medication’s therapeutic 
effect and its potential for adverse consequences can be wide or 
narrow. The therapeutic window or therapeutic index is the ratio 
or difference in the medication dose (as measure by the circulating 
concentration) that will produce the intended effect or ultimately 
produce toxicity. If this index or window is wide then the drug 
is typically considered safe and close serum concentration levels 
are not necessary. If this window is narrow, then close serum drug 
level monitoring will be necessary to prevent adverse reactions. An 
excellent example of this concept is the medication lithium carbonate. 

LiCO3 has a very narrow therapeutic window and frequent serum 
concentration monitoring is critically necessary to prevent lithium 
toxicity and possible patient mortality. 

One goal in drug development is to have a large difference 
between the dose that is effi cacious and the dose that causes 
adverse effects. This is a wide therapeutic index, therapeutic ratio, 
or therapeutic window. If the therapeutic index is narrow (e.g., 
<2), factors that are usually clinically inconsequential (e.g., food–
drug interactions, drug–drug interactions, small errors in dosing) 
can have harmful clinical effects. [51]

Receptor sites
Receptor sites are located on cellular membranes or within the cell 
itself and composed of proteins. Receptor sites are the location where 
the molecule of drug or medication binds and produces an effect 
causing the desired change and they may be classifi ed according to the 
category in which they are innervated (i.e., if they respond to agonists 
or antagonists or where the site is located within a cell or on the cell’s 
membrane). A patient’s response to a medication is predicted by the 
proportion of the receptors that are bound or occupied by the drug. 

There are limited numbers of receptor sites and there may be 
competition for these sites from both normal processes and other 
medications or drugs. Drugs that bind tightly with receptor sites are 
designated as having high intrinsic activity that results in higher 
effi cacy. Drug receptor sites are often conceptualized as being similar 

to a lock and key. Once the drug or medication is bound to the 
receptor site, a chemical messenger is triggered causing a cascade of 
biochemical events and processes that either enhance or inhibit the 
action of a cell. 

The “ability to bind to a receptor is infl uenced by external factors as 
well as by intracellular regulatory mechanisms. Baseline receptor 
density and the effi ciency of stimulus-response mechanisms vary from 
tissue to tissue. Drugs, aging, genetic mutations, and disorders can 
increase (up-regulate) or decrease (down-regulate) the number and 
binding affi nity of receptors.” [54] Some agonists produce a greater 
response than their endogenous or naturally occurring counterparts do, 
for example heroin may have a greater effect than a naturally occurring 
endorphin.

The concept of the drug–receptor site relationship
A basic tenet of the science of pharmacology is that a relationship 
exists between the ideal effect or toxic effect of a medication and the 
level of concentration of the medication in the body. This is typically 

a function of the level of drug in the blood and forms the basis for 
therapeutic drug level monitoring. Serum drug level monitoring is 
critical for many medications because the therapeutic window. The 
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NP must know the relationship between a particular drug’s desired 
therapeutic concentration by considering both the unique physiological 
characteristics of a particular patient including pathologies the patient 
may be experiencing. This will allow the NP to discriminate between 
that particular patient and the average patient and will involve 
reviewing clinical practice guidelines, peer-reviewed literature, and 
details of clinical trials involving that particular medication. 

Logically it would appear that the larger the dose of drug given to a 
patient would result in a higher concentration of the drug at the receptor 
site. This only occurs however up to a certain level because once all of 
the possible receptor sites are either stimulated or blocked by a drug 

then the total and maximum achievable response has been reached. This 
concept is also important to consider in situations of poly-pharmacy 
because multiple drugs may bind at the same receptor site. 

In most cases, the bond between a medication and a drug receptor site 
is temporary, mitigated by the elimination of the medication from the 
site. This process is typically dependent on time and the health of the 
systems involved in drug excretion. This would be an example of a 
reversible action, the most typical physiologically occurring action. 
However, some drugs may permanently bind to a receptor site; this is 
much rarer. 

The concept of affi nity
Drugs have an affi nity for their receptors, or chemical targets. Affi nity 
is the property of the relationship between a drug and a receptor site 
to lock or bind together. Affi nity is a measure of how well a drug can 
bind to its chemical target, a receptor site composed of protein. The 
tighter the bond between the drug and the receptor site than the better 
the drug action. Some drugs have a higher affi nity for their chemical 

targets. Drugs with a higher affi nity will bind fi rst, before any other drug 
molecule present. Some drugs have a higher affi nity for their targets than 
even the normal physiological molecule. This can be very useful in drug 
action, especially where the normal molecule is abundant and causing 
the problem or symptom the patient is experiencing.

The concept of drug specifi city
Specifi city is a quality of the drug receptor site that allows the site 
to determine and ultimately allow bonding with a chemical or a 
drug. When a drug and a receptor have both high affi nity and high 
specifi city, then the drug, even at a very low concentration, will bind 

to the specifi c receptor site and result in some receptor activity. Hence, 
drugs with both high affi nity and specifi city are excellent choices for 
treatment.

Agonists and antagonists
Drugs can be either agonists or antagonists at their target sites.  This is 
a rather simple review of the concepts of agonism and antagonism as 
the action of a drug at its chemical target or receptor site. 

Agonists
Agonists are drugs that bind to their targets and form a drug–receptor 
complex.  Agonists activate the receptors to produce a response 
(known as full agonists) and have what is termed positive effi cacy.  
Agonists are drugs that activate a particular cellular receptor site 
producing the same type of response as an endogenous substance and 

can have the effect of down-regulating the site’s response. “An agonist 
is a drug that binds to a receptor and produces a functional response. 
Examples include morphine (μ-opioid receptor) and clonidine (α2-
adrenoceptor).” [55]

Partial agonists
Drugs or medications that bind to a receptor but cause a diminished or 
less effective cellular response are partial agonists. The drugs that bind 

to their targets and activate them to produce a response which is less 
than that we would expect from a full agonist. This is partial effi cacy. 

Antagonists
Antagonists are drugs that bind to their targets and form a drug–
receptor complex, but without causing activation or response. They 
can block the receptor to its endogenous activator, thereby blocking 
normal function. They have zero effi cacies. Antagonists are drugs or 

medications that bind to receptor sites preventing certain endogenous 
chemicals for binding and exerting action. Antagonists are frequently 
used in drug overdoses to reverse or reduce the adverse effects of the 
overdose.

The relationship between the drug dose and the response
When a medication is administered, absorption of the drug begins 
resulting in a rise in the blood plasma level of the drug. No desirable 
or measurable effect however will occur until there is an appropriate 
circulating concentration of the medication in the blood. At this 
minimally effective concentration, the drug will start to exert action 
at the receptor sites. If the absorption rate of the drug exceeds that of 
the normal mechanism of excretion, the therapeutic level is achieved. 
Alternate forms of administration can accelerate this process for 
example by administering the medication parenterally or sublingually. 
If the metabolism and elimination rates of the medication surpass the 
absorption rate then the medication level concentration will diminish 
thereby infl uencing the medication’s effi cacy and potentially becoming 

ineffective. Hence, the dosage level, the method of medication 
delivery, the frequency of medication administration, and the status of 
the excretory organs all play primary roles in maintaining therapeutic 
levels of a medication. 

NPs must be cognizant of the dose and response ratio in order to 
ascertain how soon the medication will produce an effect (reach the 
minimum circulating concentration in the bloodstream), how long the 
drug will remain within the therapeutic window exerting the desired 
effect, and how long it will take for the drug to be metabolized and 
excreted, thereby dropping to a sub-therapeutic level. 

If a rapid onset of action is necessary, then IV, IM, or sublingual 
administration may be necessary. For example, a patient having a 
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panic attack may benefi t from allowing lorazepam to dissolve under 
the tongue (sublingual administration) to allow for quicker resolution 
of the panic state than via oral administration. Of course, slower 

administration may be prudent if the therapeutic goal can be achieved 
without diffi culty via the oral route. 

SECTION IV: PATHOGENS

Pathogenecity
Pathogens have the capability of causing disease either by invading 
tissues or by secreting toxins damaging tissue. Pathogenicity is the 
ability of an organism to cause illness in a living host (human, animal). 
Pathogenicity is measured by the ability of an organism to reproduce 
quickly or in its ability to overwhelm the body’s defenses (i.e. immune 

system). When an individual’s immune system is compromised due 
to illness or immune-suppressive therapy related to transplantation, 
opportunistic pathogens might overcome the weakened immune 
system.

Virulence
Virulence factors encompass the specifi c properties of a pathogen that 
enable it to invade a particular host and reproduce thereby causing 
illness or disease. These factors include pathogenic toxins, particular 
cell surface properties, cell surface defenses including carbohydrates 
and/or proteins, and enzymatic properties of the pathogen. These 
factors are critically important to understanding the mechanism of 
action and effi cacy of many anti-infective agents because it is through 

direct action on these virulence factors or processes that many anti-
infectives [56].  

A highly virulent organism or microbe is one that can cause signifi cant 
disease even when the total microbial count is low. The virulence of 
an organism is mediated through two distinct processes – invasiveness 
and toxicity.

Invasiveness
The invasiveness of a pathogen is measured by the rapidity of 
reproduction of the organism and its ability to cause direct damage to 
the surrounding tissues. “Invasiveness is the ability to invade tissues. 
It encompasses mechanisms for colonization (adherence and initial 

multiplication), production of extracellular substances which facilitate 
invasion (invasins) and ability to bypass or overcome host defense 
mechanisms” [57].

Toxicity
Some pathogens have the capacity to produce toxins, bacteria in 
particular are recognized to produce toxins that damage or kill human 
cells. “Exotoxins are usually secreted by bacteria and act at a site 
removed from bacterial growth. However, in some cases, exotoxins 
are only released by lysis of the bacterial cell. Exotoxins are usually 
proteins, minimally polypeptides that act enzymatically or through 
direct action with host cells and stimulate a variety of host responses. 
Most exotoxins act at tissue sites remote from the original point of 
bacterial invasion or growth. However, some bacterial exotoxins act at 
the site of pathogen colonization and may play a role in invasion” [58]. 
Endotoxins are usually associated with bacterial pathogens and their 
release from the cell walls of these organisms may cause signifi cant 
symptoms for a patient. Typically, a patient will present with 

generalized malaise, fever, chills, and other constitutional symptoms. 
Other pathogens including fungi and parasites may also release 
endotoxins causing debilitating illness.

Prior to initiating treatment for infection, the NP must fi rst identify 
the offending pathogen (or at least make a reasonable guess based 
upon the clinical presentation of the patient). Secondly, the NP must 
know the susceptibility of the particular pathogen to particular drugs 
or medications. This requires an understanding of the morphology 
and pathogenic characteristics of the suspected offending pathogen. 
Thirdly, the NP must base the choice of drug or medication upon 
knowledge of and with full appreciation of the individual patient’s 
specifi cs (core patient variables). 

IDENTIFY THE PATHOGEN

Bacteria
Bacteria are typically identifi ed by their shape, the ability of their cell 
wall to absorb stain, and by their ability to survive in oxygen depleted 
environments. The ability to absorb gram stain is typically the most 
effi cacious. “A Gram stain preparation is perhaps the simplest, least 
expensive, and most useful of all the rapid methods of identifi cation 
of bacterial (and some fungal) pathogens. This technique can be used 
to identify the presence and morphologic features of micro-organisms 
in body fl uids that are normally sterile (cerebrospinal fl uid, pleural 

fl uid, synovial fl uid, peritoneal fl uid, urine). Preparations of sputum 
may also be helpful in revealing the nature of the infecting organism 
in patients with bacterial pneumonia” [59]. Bacteria are classifi ed as 
either gram positive or gram negative according to the ability of the 
bacterium to retain the violet color after staining. This distinction 
is useful when choose an antibiotic to treat a bacterial infection and 
antibiotics are typically grouped according to their effectiveness in 
combating different species of bacteria. [60].

Viruses
Viruses are currently under intense research scrutiny as etiological 
agents in many infectious processes with signifi cant morbidity and/
or mortality outcomes including the common cold, fl u, warts, HIV, 
and smallpox. Identifi cation of specifi c viruses and the morphological 
or mutated version of a specifi c virus are critical to developing 
appropriate interventions including vaccines and/or pharmacological 
interventions. This identifi cation process can be laborious. What 

follows is a description of the typical process undertaken to identify a 
virus and its mutations.

Cell cultures and electron microscopy are typically used to identify 
viruses. Inoculation of patient specimens onto cultured cells or 
into laboratory animals enables biologic amplifi cation of virus 
particles to levels where they can be detected by EM and identifi ed 
to a virus family because, with a few exceptions, the morphologic 
features of all viruses within a given family are the same. Once 
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recognized by EM, the fi ndings can be confi rmed by other 
techniques, including serologic testing, immunohistochemical 
(IHC) and indirect fl uorescence antibody (IFA) assays, and 

molecular methods that can further characterize the virus to 
species and strain. [61]. 

Fungi
Superfi cial fungal infections may be identifi ed by the presenting 
symptoms or clinical presentation. Longer lasting or more extensive 
fungal infections may require identifi cation via fungal cultures 
allowing for susceptibility testing. However, fungi take a long time to 
grow in culture therefore more rapid fungal antigen, antibody, DNA, or 
RNA testing may be necessary [62].

The incidence of invasive mycoses is increasing, especially among 
patients who are immunocompromised or hospitalized with serious 

underlying diseases. Such infections may be broken into two broad 
categories: opportunistic and endemic. The most important agents 
of the opportunistic mycoses are Candida species, Cryptococcus 
neoformans, Pneumocystis jirovecii, and Aspergillus species. 
(although the list of potential pathogens is ever expanding); while 
the most commonly encountered endemic mycoses are due to 
Histoplasma capsulatum, Coccidioides immitis/posadasii, and 
Blastomyces dermatitidis [17]. 

Parasites
Infections caused by parasites affect may people living in the United 
States; such infections do not occur exclusively in underdeveloped 
countries. Parasites can be acquired from food, water, the soil, sexual 
contact, swimming water, etc. Although not as commonly seen in 
clinical practice as bacterial or viral infections, parasitic infections 
remain a signifi cant cause of morbidity and mortality in the United 
States, particularly among certain populations such as patients with 
compromised immune systems. 

Trichomoniasis is the most common parasitic infection in the U.S., 
accounting for an estimated 7.4 million cases per year. Giardia 
and Cryptosporidium are estimated to cause 2 million and 300,000 
infections annually in the U.S., respectively. Cryptosporidiosis 

is the most frequent cause of recreational water-related disease 
outbreaks in the U.S., causing multiple outbreaks each year. There 
are an estimated 1.5 million new Toxoplasma infections and 
400–4,000 cases of congenital toxoplasmosis in the U.S. each year, 
1.26 million persons in this country have ocular involvement due 
to toxoplasmosis. Toxoplasmosis is the third leading cause of death 
due to foodborne illnesses (375+ deaths). [63]

Parasites are typically identifi ed via microscopy with the application 
of stains. Specimens of body fl uids, tissues, sputum, stool, etc. are 
collected and smears prepared for examination under fl uorescence 
microscopy. Such evaluation allows for more accurate choices of 
treatments for parasites.

Prions
Testing for the presence of prions has historically been diffi cult, 
but recently the National Instititutes of Health [64] announced the 
development of an antibody-based test to detect at least the causative 
agent of variant Creutzfeldt-Jacob disease (vCJD) in blood plasma. 
Unfortunately, at this time there are no effective anti-infective 
treatments or medications for prion infection although much research 

is underway to develop vaccines and treatments for this devastating 
form of infection.

Regardless of the type of infective pathogen, all medications used to 
combat these infections fall under the umbrella category of anti-
infective agents. Also included in this umbrella category are vaccines 
but information concerning these anti-infective agents will be covered 
elsewhere. 

Anti-infective agents
Anti-infective agents function because they target specifi c pathogens 
but not the human body cellular structures. Selective toxicity is the 
ability of the antimicrobial to harm a pathogen (bacteria) without 
harming our own cells. Therefore, when discussing selective toxicity 
in terms of an antibiotic health care workers are referring to the range 
between the dose necessary to inhibit or destroy the bacteria and the 
dose at which our own cells are harmed. Thus an antibiotic that is 
far more toxic to the bacteria than our cells is said to have a greater 
selective toxicity.  

The term anti-infective agents encompass multiple groups of drugs and 
medications. The major groups of anti-infective agents are italicized 
followed by a common example. 

 ● Penicillins natural and synthetic (penicillin G).
 ● Macrolide Antibiotics (erythromycin).
 ● Fluoroquinolones (ciprofl oxacin).
 ● Sulfonamides (sulfamethoxazole-trimethoprim).
 ● Anti-fungals (fl uconazole).
 ● Anti-malarial (chloroquine).

 ● Cephalosporins (cefazolin – fi rst generation cephalosporin).
 ● Tetracyclines (tetracycline).
 ● Aminoglycosides (gentamycin).
 ● Anti-mycobacterial Agents (dapsone).
 ● Anti-virals (Acyclovir).
 ● Antihelmintic (ivermectin).

Anti-infective agents may be classifi ed according to several 
mechanisms including the organism/pathogen that is susceptible to the 
agent, the chemical composition and structure of the agent, and the 
mechanism of action of the agent.

Antibiotics (both natural and synthetic) are the largest group of anti-
infective agents and the fi rst discovered. Penicillin was discovered 
in 1929 by Alexander Fleming. It proved to be a wonder drug saving 
millions of lives. The term antibiotic and anti-bacterial are typically 
used interchangeably in clinical practice and represent an example of 
classifying an anti-infective according to a specifi c organism/pathogen.

The specifi c mechanisms of action of the major anti-infectives will 
reviewed as each group is explored.

SECTION V:  ANTIBIOTICS – PENICILLINS, CEPHALOSPORINS, CARBAPENEMS, MISCELLANEOUS

Antibiotics
Antibiotics are among the most frequently prescribed drugs in primary 
care practice. An antibiotic from the penicillin family is usually the 
drug of choice for a susceptible organism because the low risk of 

toxicity in non-allergic patients. The most common infections treated 
with penicillins in ambulatory care are upper respiratory infections 
(URIs), otitis media, sinus infections, bronchitis, pneumonia, STDs, 
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urinary tract infections, and wound infections. Other important uses of 
the penicillins are for the prophylactic treatment of endocarditis, for 

treatment of Helicobacter pylori in gastritis and peptic ulcer disease, 
and for Lyme disease.

The history of antibiotics
Although these were not called antibiotics, various naturally occurring 
substances were used historically to treat infections. For example, 
molds and other plants were used in ancient Greece and India for 
wounds and infections. In Russia, the peasants often used warm soil 
to treat infections. In1640, an English researcher, John Parkington, 
noted that mold was useful for treating infections in his book on 
pharmacology. Numerous other cultures recognized the healing 
benefi ts of molds, herbs, and plants in ancient times.

The modern era of antibiotics began in 1928 when Sir Alexander 
Fleming discovered penicillin from the fungus Penicillium notatum 
thereby ushering desperately needed treatment of bacterial infections 

including syphilis, gangrene and tuberculosis. [65] Unfortunately this 
discovery came too late for the injured during World War I but was 
critical to the survival of the wounded during World War II.

“Antibiotics are agents that are ‘selectively’ toxic for bacteria (either 
killing them [bactericidal] or inhibiting their growth [bacteriostatic]) 
without harm to the patient. They can thus be ingested. By defi nition, 
these compounds must act on structures found in bacteria, but not 
in the host. Antibiotics work most effi ciently in conjunction with an 
active immune system to kill infecting bacteria in the host” [66]. 

Access an infectious disease drug of choice tool here: http://www.
globalrph.com/bugs2.htm.

Antibiotic resistance
In spite of almost 10 years of focusing on appropriate use of 
antibiotics, approximately 75 percent of antibiotic prescriptions written 
in pediatric practice are for otitis media, sinusitis, cough illness/
bronchitis, pharyngitis, and the common cold. Because the common 
cold, upper respiratory infections, and acute bronchitis are seasonal, 
self-limiting illnesses usually caused by viruses, antibiotics have no 
role in management of uncomplicated cases [45].

According to the CDC, every year 2 million people in the United 
States become infected with antibiotic resistant bacteria and 
23,000 people die each year as a direct result of these infections. 
Assisted living nurses and NPs caring for patients in these 

extended care facility are increasingly faced with residents who 
have infections with organisms such as Vancomycin-resistant 
Enterococcus, Methicillin-resistant Staphylococcus aureus, and 
Clostridium diffi cile [67]. 

Currently, all antibiotic classes have resistant organisms, a 
consequence of indiscriminate prescribing historically. Unless new 
drug mechanisms of action, properties, or formulations are developed, 
NPs could fi nd themselves limited in what to prescribe for certain 
types of infections. This resistance is not exclusive to bacteria; 
numerous other pathogens currently exhibit or in the future may 
exhibit resistance. 

WHEN TO PRESCRIBE AND ANTIBIOTIC AND WHEN NOT TO

Upper respiratory infections - Cough
Illness with symptoms of cough of less than 21 days duration typically 
do not require treatment in adults or in children that appear well. 
[45] Extensive guidelines regarding the management of both acute 
and chronic coughs detail clearly not to use antibiotics for patients 
with acute bronchitis unless specifi c circumstances exist. Bronchitis 
requires treatment with an antibiotic only when the cough is prolonged 
or a specifi c organism (determined by culture and sensitivity) is 

demonstrated, as may be the case with Bordetella pertussis or 
Mycoplasma pneumoniae. 

In these cases, penicillins are generally inappropriate to combat the 
infecting organisms in these complicated cases of bronchitis. During 
the common cold, the development of thick or discolored nasal mucus 
is not an indication for antimicrobial treatment unless it persists 
without improvement for more than 10 to 14 days, consequently 
meeting diagnostic criteria for acute sinusitis. 

Chronic bronchitis
Distinguishing between acute bronchitis and an acute exacerbation 
of chronic bronchitis can guide practitioners. Chronic bronchitis is 
a condition typically associated with smoking and is a daily cough 
with sputum production occurring for at least 3 months at a time 
over a minimum of a 2-year period. Patients with underlying chronic 
bronchitis may periodically become infected with a wide variety 
of distinct organisms including bacteria and fungi. The common 
organisms found in the sputum of patients with chronic bronchitis are 
most commonly viruses, as well as H. infl uenzae, S. pneumoniae, and 
M. pneumoniae. Gram staining may be inconclusive in these cases due 
to the colonization by the bacteria below the vocal cords therefore the 
use of antibiotics may be predicated upon the presence (or absence) 
of at least two of three symptoms. These include an increased sputum 

production, evidence of purulent sputum, and/or increased diffi culty 
breathing (dyspnea). [68]. Additionally if the patient reports feeling 
sicker than usual and has a fever, a decision to prescribe an antibiotic 
may be indicated. Chest x rays to discern if pneumonia is present are 
recommended. If antibiotics are indicated, the typical recovery period 
occurs after 3 to 4 days of treatment. When choosing an appropriate 
antibiotic, consider amoxicillin/clavulanic acid, the macrolides, 
and double-strength sulfamethoxazole/ trimethoprim as appropriate 
fi rst-line choices. Patients who do not respond to fi rst-line therapy 
should be treated with a respiratory fl uoroquinolones (levofl oxacin, 
moxifl oxacin, gemifl oxacin). Treatment with any of the above anti-
infective agents typically should occur for at least 7 to 14 days.

Otitis media
Acute otitis media (AOM) is the most common circumstance or 
presenting complaint resulting in the prescribing of an antibiotic. 
Almost half of all pediatric diagnoses and offi ce visits are for 
complaints of ear infection. Prior to initiating treatment for a middle 
ear infection, the NP must distinguish between simple otitis media 
and otitis media with effusion. In assessing middle-ear symptoms, it is 

important to distinguish between AOM and otitis media with effusion 
(OME). AOM is defi ned as the presence of fl uid in the middle ear in 
association with signs or symptoms of acute local illness including 
otalgia (pain), otorrhea (discharge), immobile bulging tympanic 
membranes that may be pearly red and systemic illness manifested by 
fever. 
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Contrast the above presentation of AOM with otitis media with 
effusion demonstrated by the presence of fl uid in the middle ear 
without signs or symptoms of constitutional symptoms. OME may 
follow resolution of AOM and may not abate for several months after 
the infection. Observation without use of antibiotics in a child with 
uncompleted AOM is a reasonable option although parents may press 
for antibiotic intervention. Even if the decision is made to treat with 
antibiotics, the treatment effi cacy is limited and most untreated cases 
resolve within 1 or 2 weeks; although for a parent, this may seem like 
a very long time.

Viral AOM is very common and, if bacterial infection is suspected, 
the most common bacterial organisms are S. pneumoniae and H. 
infl uenzae. Because the culturing of acute otitis media is diffi cult and 
invasive, it is usually treated based on clinical guidelines detailing the 
commonly infecting organisms. Amoxicillin is the fi rst-line drug of 
choice for AOM in the non-allergic patient. 

Patients with severe illness demonstrated by high fever and pain or 
patients who may require treatment with amoxicillin clavulanate. [69]  

If the patient fails to respond to amoxicillin within 48 to 72 hours, 
then reassessment of the diagnosis is indicated to exclude other 
causes of the illness and decide if the antibiotic choice should be 
changed. In general, if high-dose amoxicillin was the initial choice, 
then amoxicillin/ clavulanate should be tried before moving to a 
different drug class. Almost 100% of M. catarrhalis strains, 50% of H. 

infl uenzae strains, and 15 to 53 % of S. pneumoniae produce beta-
lactamase rendering them drug resistant. However, amoxicillin is still 
highly effective, safe, and inexpensive for AOM, compared with other 
antibiotics. The American Academy of Family Physicians (AAP) and 
American Academy Pediatrics (AAFP) guidelines recommend the 
length of treatment in children younger than age 6 years is 10 days and 
in children age 6 years and older with moderate disease is a 5-to 7-day 
course of antibiotics. [69] These guidelines are the current standard 
of care. Perforated tympanic membranes require at least 10 days of 
antimicrobial treatment with a combination of both topical antibiotic 
and oral therapy.

Persistent OME after therapy for AOM is expected and does not 
require treatment. However, antibiotic intervention is indicated 
when bilateral effusion with hearing loss occurs for 3 months. Other 
alternative treatments should also be considered. 

All healthcare practitioners, infectious disease specialists, 
epidemiologists, and public health offi cials are expressing concern at 
the burgeoning problem of antimicrobial resistance; however, parents 
with a sick child may lobby hard for antibiotic intervention. This 
dilemma is commonly faced in practice.

The very real problem of antimicrobial resistance threatens the health 
of our patients, our neighbors, co-workers, and our family members. 
sin.[70]

Urinary tract infections
Next to ear infections, urinary tract infections (UTIs) are responsible 
for thousands of offi ce visits each year. Escherichia coli infection is 
responsible for most of the community-acquired UTIs and many of 
the nosocomial or hospital-acquired UTIs primarily via indwelling 
catheters. Treatment with trimethoprim-sulfamethoxazole remains 
the fi rst-line treatment for uncomplicated cases. In cases of sulfa drug 
allergies, amoxicillin or the fl uoroquinolones are prudent choices or 
for treatment of women who are pregnant. Many strains of E. coli 
are resistant to amoxicillin; therefore, use of it should not be a fi rst 
choice unless other patient-specifi c factors are present. It should 

not be used as fi rst-line therapy unless patient factors warrant its 
use. Amoxicillin/clavulanate is an acceptable therapeutic choice for 
treating asymptomatic bacterial urinary tract infections or UTI during 
pregnancy. It is also useful in the elderly who have reduced renal 
function. Because amoxicillin concentrates in the urine and has a 
wide safety profi le, and the usual fi rst-line drugs to treat UTIs often 
create problems in the elderly, amoxicillin is a good choice to treat 
UTIs in this population. Decisions regarding antibiotic agents should 
be individualized based on patients’ allergies, tolerability, community 
resistance rates, cost, and availability. [71]

Skin and tissue infections
Amoxicillin/clavulanate is still the fi rst-line therapy for prophylaxis 
of infection following bites of a variety of human and animal bites as 
well as for infected postoperative or posttraumatic wounds. Penicillin 

V and penicillin G benzathine are used in the treatment of impetigo 
caused by group A streptococci.

Lyme disease
Lyme disease is caused by Barrelia burgdorferi and other Borrelia 
species, transmitted by tick bites. These ticks are endemic to various 
parts of the United States especially in the Northeast. Diagnosis 
is primarily based on clinical signs and symptoms although some 
serological testing is available. According to the Infectious Disease 
Society of America guidelines, amoxicillin 500 mg three times 

daily for 14 to 21 days may be used in early stages of the disease, 
characterized by erythema chronicum migrans (characteristic rash 
of Lyme Disease), isolated facial nerve paralysis, or arthritis [72]. 
Children should be treated with amoxicillin 50 mg/kg/day (up to a 
maximum of 500 mg/dose) for 14 to 21 days .Alternative treatments 
for the early stages of Lyme disease include the use of doxycycline. 

Antibiotics – Mode of action – The cell wall
Penicillins are classifi ed as beta-lactam drugs because their molecular 
structure includes a specifi c ring formation. Their chemistry, mode 
of action, and clinical effects are quite similar to other anti-infective 
agents with similar structures including the carbapenems.  

Bacteria have cell walls as a natural defense from potentially harmful 
substances. The key to the effectiveness of some antibiotics is the 
ability of the antibiotic to defeat this natural defense. Peptidoglycan is 
the primary component of the cell wall of bacteria. Regulated by the 
action of enzymes, carbohydrates and proteins are the building blocks 
that make up this natural defense for bacteria. Certain antibiotics 
have the ability to interfere with the construction of the cell wall 
(specifi cally targeting transpeptidase, the fi nal enzyme in cell wall 

construction) by impeding the action of this enzyme. When this 
occurs, the cell wall can no longer be sustained or repaired resulting in 
cellular death. The cell wall weakens, takes on water and the bacteria 
is destroyed. Penicillins, cephalosporins, carbapenems, and various 
other medications, including vancomycin, all act in this manner and 
are considered bactericidal. This group of antibiotics (inhibit cell wall 
synthesis and maintenance by binding with proteins) are the most 
effective.

Because human cells lack a cell wall, there is virtually no action 
against host cells. Penicillins are bactericidal against sensitive 
organisms when adequate concentrations are achieved and are most 
effective during active cellular multiplication. Less than adequate 
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concentrations may result in only bacteriostatic effects. The 
classes of antibiotics that work by affecting the bacterial cell wall 
include penicillins, cephalosporins, carbapenems, and a group of 
miscellaneous drugs, including vancomycin.

Penicillins as the oldest group of antibiotics are most active against 
gram-positive bacteria however because bacteria are able to mutate 
after repeated exposure to pencillins or to produce and secret enzymes 
such as penicillinase , the effectiveness of this group of medications is 
diminished.

According to a recently updated clinical practice guideline penicillin 
or amoxicillin are considered the drugs of choice for the treatment of 
Group A streptococcal pharyngitis followed by the alternative fi rst-
generation cephalosporin medications clindamycin, clarithromycin, or 
azithromycin. [73] Oral penicillin forms are generally well absorbed 
in the gastrointestinal (GI) tract, but several are unstable in stomach 
acid secretions, thereby destroying much of the drug in the stomach. 
To produce therapeutic drug levels, the doses of the medications that 
are destroyed by stomach acids must be three to four times the dosages 
each day of the IM or IV delivered forms and need to be taken on 
an empty stomach minimizing the stomach acid destruction. Given 
these conditions, serious systemic infections may not necessarily 
be effectively treated with these drugs. Another consideration is 
that kidney illness or insuffi ciency prolongs the half-life and can 
signifi cantly increase the risk an adverse drug reaction secondary to 
drug toxicity.

Serious and occasionally fatal immediate hypersensitivity reactions 
do occur with the penicillins and anaphylactic shock may be a 
consequence of exposure to this group of medications. Anaphylactic 
reactions typically occur within 2 to 30 minutes after administration 
and signs and symptoms include nausea, vomiting, urticaria (hives), 
pruitus (itching), tachycardia, shortness of breath, diaphoresis, labored 
breathing, and potentially the loss of consciousness and ultimately 

collapse of the circulatory system. Treatment is the same as for any 
anaphylactic reaction and must be swift. Patients need to be counseled 
regarding risks if they have never received penicillin previously.

Other hypersensitivity reactions include skin rash, including 
exfoliative dermatitis (red, scaly skin), and blood disorders, including 
anemias and other abnormalities of the white blood cells. As with 
many antibiotics, common adverse reactions include GI symptoms, 
including nausea, vomiting, diarrhea, and epigastric distress. Use of 
broader-spectrum penicillins, or prolonged or repeated treatment with 
any broad-spectrum antibacterial agent (not exclusively penicillin), 
may result in a superimposed bacterial or fungal infection. The patient 
should be monitored for this possibility (women especially because 
of the risk of vaginitis) and treated appropriately. Clostridium diffi cile 
colitis is an example of an infection that demonstrates the symptoms 
of severe abdominal cramps and pain, watery and severe diarrhea 
that may be bloody, and fever. This pseudomembranous colitis or 
antibiotic-associated colitis is a serious consequence that may resolve 
with both supportive therapy and discontinuing the antibiotic. The 
main drug interactions with penicillins is the potential for the reduced 
effectiveness of oral contraceptives so instruct your female patient to 
take extra precautions if becoming pregnant is undesirable to her.

Patients who are HIV-positive are more susceptible to liver toxicity 
resulting from several of the synthetic penicillins than are HIV-
negative patients. Although interstitial nephritis was commonly seen 
older penicillin forms no longer in use, it still occurs occasionally 
with other penicillins. High doses of procaine penicillin G have also 
been implicated in men¬tal disturbances; including combativeness, 
irritability, and hallucinations and some platelet disturbances may 
occur with parenteral dosages of various penicillins so should be used 
with caution with patients with underlying clotting disorders. High 
dosages of penicillin G may be implicated in the onset of irritability 
and seizures, especially in patients who have renal insuffi ciency.

Group 1 - Natural penicillins
Penicillin G is bacteriocidal for sensitive strains of bacteria, i.e. 
the agent itself (penicillin) can kill the bacteria as opposed to arrest 
the growth of the bacteria (bacteriostatic). The primary penicillin 
bacteriocidal action is via inhibition of cell wall synthesis with 
penicillin primarily affecting gram-positive bacteria. For both 
penicillins and cephlosporins to demonstrate effective bacteriocidal 
properties, the bacteria must be actively growing thereby actively 
forming or synthesizing new cell walls. Furthermore, for both 
penicillins and cephalosporins bacteriocidal activity is dependent on 
actively growing bacteria engaged in synthesizing new cell walls. 

Penicillins are divided into different groups or sub-classes depending 
on their unique characteristics:

 ● Penicillinase sensitive compounds, also known as the natural 
penicillins.

 ● Penicillinase-resistant or anti-staphylococcal penicillins.
 ● Aminopenicillins.
 ● Anti-pseudomonal or extended-spectrum penicillins.

The natural penicillinase-sensitive group is active against aerobic, 
gram-positive organisms (e.g., Streptococcus species, including S. 
pneumonia, and group A beta-hemolytic strep, some Enterococcus 
strains, and some non-penicillinase-producing Staphylococci. 

Natural penicillins are useful primarily in the treatment of infections 
caused by gram-positive and gram-negative aerobic cocci, gram-
positive anaerobic bacteria, and spirochetes (spiral shaped bacteria 

implicated in diseases, including syphilis and yaws). The natural 
penicillins are also used prophylactically to prevent infection with 
these pathogens. Several of the penicillins are considered the treatment 
of choice for infections of both the upper and lower respiratory tract 
(otitis media, sinusitis, etc.), with amoxicillin (an aminopenicillin) 
being the treatment of choice for children with otitis media and 
sinusitis or for pregnant women with urinary tract infections because 
of its good safety record.

The anti-staphylococcal group, or penicillinase-resistant group of 
penicillins, has a different spectrum of activity than the natural 
penicillins. This sub-group is effective against Salmonella, Shigella, 
Proteus mirabilis, Proteus vulgaris, and certain species of S. aureus, 
and Staphylococcus epidermidis organisms. Methicillin-resistant S. 
aureus (MRSA) is resistant to all drugs in the penicillinase-resistant 
group, as well as all penicillins and cephalosporins.

The antipseudomonal sub-group of penicillins has good effi cacy 
against gram-negative bacilli, especially Pseudomonas aeruginosa and 
Enterobacter, as well as against several other gram-negative rods.

A benefi t to using the penicillins is that it is relatively nontoxic 
except in cases of hypersensitivity. Disadvantages are the risk of 
hypersensitivity and its relatively short half-life and short duration of 
action requiring more frequent dosing.  
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Prototype: Penicillin G
Classifi cation Grouping: Antibacterial, cell wall inhibitor, natural 
substance.

Availability: variety of salt compounds with slightly different 
pharmacokinetics.

Penicillin G – Cell wall inhibitor 
Forms and indications for use

Penicillin G potassium/sodium
Treatment of anthrax; actinomycosis (abdominal, cervicofacial, or thoracic disease); botulism, gas gangrene, and tetanus; diphtheria; 
disseminated gonococcal infections (arthritis, endocarditis); empyema, endocarditis, meningitis, pericarditis, pneumonia, and septicemia caused 
by Streptococcus pyogenes; group C, H, G, L, and M Streptococcus;, Streptococcus pneumoniae; and non–penicillinase-producing strains 
of Staphylococcus aureus; Erysipelothrix endocarditis; fusospirochetosis (severe infections of the genital area, lower respiratory tract, and 
oropharynx [Vincent]); Haverhill or rat-bite fever; Listeria infections, including endocarditis and meningitis; meningococcal meningitis and/or 
septicemia; Pasteurella infections, including bacteremia and meningitis; and syphilis (congenital and neurosyphilis). [74]

Penicillin G procaine
Treatment of moderately severe infections caused by penicillin G–sensitive micro-organisms that are sensitive to low and persistent serum levels 
achieved with this dose/form, including anthrax; diphtheria; erysipeloid; fusospirochetosis; group A streptococcal endocarditis; pneumococcal 
infections; rat-bite fever; skin and soft tissue infections; streptococcal infections without bacteremia; syphilis; yaws; bejel; and pinta. [74]

Penicillin G benzathine
Mild to moderate upper respiratory tract infections, venereal diseases (e.g., bejel, pinta, syphilis, yaws), and prophylaxis of rheumatic fever or 
chorea caused by penicillin G–sensitive micro-organisms that are susceptible to the low and very prolonged serum levels common to this dose 
form.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Penicillin (various formulations) Dosing Guidelines

http://www.globalrph.com/penicillins.htm
Pharmacokinetics
Route IM or IV only for penicillin G forms.

Oral for penicillin V.
Absorption Rapid.
Distribution  ● Widely distributed but does not effectively cross the blood–brain 

barrier.
 ● Crosses placenta.
 ● Secreted in breast milk.
 ● Binds to plasma proteins (60%).

Metabolism Only 15% – 30% metabolized via liver.
Primary excretion Kidney.
Onset of action IM – 15–30 mins; IV - immediate.
Duration of action 4–6 hours, short half-life of 20–60 minutes.
Adverse effects
Penicillins are generally well tolerated; some urticaria or skin reactions may occur. Primary adverse effect is a severe hypersensitivity reaction 
resulting in anaphylaxis, typically minutes after administrations. Allergies to the penicillins are the most common form of drug allergic reactions. [75]
Contraindications/precautions
Penicillins are contraindicated in patients allergic to any penicillin class of drug and use caution with patients hypersensitive to cephalosporins.
Drug interactions
Penicillins decrease effectiveness of oral contraceptives. Diuretics, including spironolactone, may cause hyperkalemia when administered with 
penicillin G potassium. Penicillins antagonize the action of aminoglycosides so do not administer concurrently. Tetracyclines’ bacteriostatic action 
may inhibit bactericidal action of pencillin G.
Pregnancy – Category B. Overdose – Symptomatic management.
Special populations – There is decreased excretion in patients with 
hepatic or renal impairment. 
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Summary of use of penicillin during lactation
Penicillin is acceptable to use during breastfeeding. Occasionally, 
disruption of the infant’s gastrointestinal fl ora, resulting in diarrhea or 

thrush, has been reported with penicillins, but these effects have not 
been adequately evaluated.

Group 2 – Broad-spectrum penicillins (Aminopenicillins)
Aminopenicillins are also broad-spectrum medications that are active 
against many of the same organisms as both the natural penicillins 
and the penicillinase-sensitive medications but have the advantage 
of increased effi cacy against gram-negative bacteria because of their 
enhanced ability to penetrate the outer membrane of these organisms. 

Therefore, Aminopenicillins are extremely useful for treating gram-
negative urinary and gastrointestinal (GI) pathogens, including 
Escherichia coli, Proteus mirabilis, Salmonella, some Shigella species, 
and Enterococcus faecalis. Aminopenicillins are also active against 

the many common gram-negative respiratory pathogens including 
Haemophilus infl uenza type B only. Other strains of Haemophilus 
infl uenzae are resistant however as are specifi c strains of E. coli, hence 
the need for culture and sensitivity testing because of the ongoing 
development of more and more resistant strains. 

Amoxicillin is effective against the broadest number and type of 
organisms. It is one of the few types of penicillin with suffi cient ability 
to concentrate in the infected tissues involved in otitis media, sinusitis, 
and community-acquired pneumonia.

Prototype: Ampicillin
Classifi cation grouping: Antibacterial, cell wall inhibitor. Availability: Capsule, oral suspension, powder for injection.

Broad-spectrum penicillins (aminopenicillins) – Cell wall inhibitor
Forms and indications for use

Ampicillin
Capsules: 250 and 500 mg. Powder oral suspension: 125 and 250 mg/5 mL. Powder for injection: 250 mg, 500 mg, 1 g, and 2 g.
Infections with - E. coli, Proteus mirabilis, Neisseria gonorrhoeae, H. infl uenzae, Salmonella, Shigella, Bordetella pertussis.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Pharmacokinetics
Route Oral, IM or IV.
Absorption 50% with PO.
Distribution  ● Widely distributed but does not effectively cross the blood–brain 

barrier.
 ● Crosses placenta.
 ● Secreted in breast milk.
 ● Binds to plasma proteins.

Metabolism Largely unmetabolized, 10% liver.
Primary excretion Kidney.
Onset of action Oral 30–60 min.

IM – 15–30 min.
Duration of action Half-life 1–2 hours.
Adverse effects
Ampicillin is typically well tolerated; there are occasional rash and/or diarrhea, potentially fatal anaphylaxis.
Contraindications/precautions
Ampicillin is contraindicated in patients allergic to any penicillin class of drug and use caution with patients hypersensitive to cephalosporins. 
Use with caution in renal disease.
Drug interactions
Ampicillin decreases the effectiveness of oral contraceptives. Penicillins antagonize the action of aminoglycosides and should not be administer 
concurrently. Food decreases absorption.
Pregnancy – Category B. Overdose – Symptomatic management.
Special populations – Ampicillin results in decreased excretion in 
patients with hepatic or renal impairment.
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Group 3 – Cephalosporins
Cephalosporins are similar to penicillins in terms of mechanism of 
action, chemical structure, and toxicities. There are currently four 
distinct generations of cephalosporins with each generation having 
distinct therapeutic effect against either gram-positive or gram-
negative bacteria. In general, as the designation increases from 
fi rst to fourth generation, there is increased activity against gram-
negative organisms and anaerobes, less activity against gram-positive 
organisms, and increased ability to withstand destruction. 

Cephalosporins are usually bactericidal, depending on the 
susceptibility of the pathogen, the dose, the tissue concentration that is 
achieved, and the rate at which the pathogen is reproducing. They are 
most effective against rapidly growing organisms that are forming cell 
walls.

Cephalosporins that have oral formulations are well absorbed from 
the GI tract. Absorption may be delayed by food ingestion however; 
the ultimate amount of the drug that is absorbed is not affected. All 
cephalosporins are widely distributed to most body tissues and fl uids, 
including bone; however, the ability to cross the blood–brain barrier 
differs by the generation of cephalosporin.

The pharmacokinetic properties of the cephalosporins change 
during pregnancy, tending toward shorter half-lives, lower serum 
concentrations, and larger volumes distributed in the body and the 
increased clearance of the drug. In very young infants, these drugs may 
accumulate because of the underdevelopment of the kidneys resulting 
in extended half-lives. This will require modifi cations in dosage.

Like the penicillins, cephalosporins may produce allergic reactions in 
a small percentage of patients therefore beware that cross-sensitivities 
with any of the penicillins is a risk to be considered. Cephalosporins 
cannot be assumed to be an absolutely safe alternative to penicillin 
in any patient that has demonstrated an allergy to any penicillin 
formulation and are typically not recommended.

Monitoring for therapeutic and adverse responses to antimicrobials 
requires clinical, microbiological, and laboratory data. Because 
the cephalosporins have a broad spectrum, signs and symptoms of 
pseudomembranous colitis associated with C. diffi cile, as well as other 
superinfections, must be recognized. Diarrhea is common with some 
cephalosporins and must be distinguished from pseudomembranous 
colitis. Obtain a stool sample to culture for C. diffi cile is indicated 
if the patient complains of more than six watery stools per day, or if 
there is blood in the patient’s stool. Although hemolytic anemia is 
rare with the cephalosporins, signs of tiredness or weakness, yellow 
skin, or yellow eyes require a red blood cell (RBC) count. During 
extended or intense therapy, prudent practice dictates implementing 
periodic urinalyses, periodic blood urea nitrogen (BUN) studies, and 
creatinine evaluations to assess renal functioning. If renal impairment 

is suspected, then the dosage of the cephalosporin should be decreased 
to prevent further renal impairment. The majority of older patients 
require dosage adjustment because of age-related changes in renal 
function.

Cephalosporins are the largest class of antibiotics. Typically 
bacteriocidal and for patient who are allergic to penicillin or who have 
penicillin-resistant infections. There are approximately 20 different 
cephalosporins and they are classifi ed chronologically (based on 
discovery and spectrum of microbial action). As of this writing, there 
are possibly fi ve generations of cephalosporins, but fourth and fi fth 
generation drugs are still under development. The forth-generation 
group has only one drug Cefepime. Cefepime is effective in treating 
infections of the central nervous system, especially Enterobacteriaceae 
and Pseudomonas, but it is not effective against MRSA. The fi rst fi fth-
generation drug, Ceftaroline, is effective against MRSA.

Like the penicillins, many strains of bacterial pathogens have become 
resistant to the cephlosporins. However, caution is required when 
prescribing this group of antibiotics, because patients who are allergic 
to penicillin may also be allergic to this class of drug. In fact, if a 
patient has experienced an anaphylactic response to penicillin, this 
group of medications is absolutely contraindicated. 

Patients who are receiving protracted courses of parenteral 
cephalosporins that affect clotting always require baseline and periodic 
assessment of prothrombin time. IM administration of vitamin K is 
indicated in patients who have prolonged prothrombin times. Patients 
taking these agents should also be observed for disulfi ram-like 
(Antabuse) reactions, including abdominal cramping, facial fl ushing, 
headache, hypotension, palpitations, shortness of breath, diaphoresis, 
tachycardia, and or vomiting if exposed to ethyl alcohol.  

Oral cephalosporins should be taken with food or milk, if they cause 
stomach irritation. Some cephalosporins must be taken 2 hours before 
or 1 hour after antacids that contain magnesium or aluminum, because 
these agents may impair absorption.

Other signs and symptoms of adverse effects that patients may 
experience when taking cephalosporins and should be advised to 
report include vaginal itching or discharge, sore mouth or throat, 
white patches on mucous membranes of mouth, easy bruising or 
bleeding, altered urine output, yellow skin or eyes, or unusual lethargy 
commencing after the drug is started. Development of skin rash, 
aching joints, hives, or respiratory problems may presage an allergic 
response and should also be reported. It is especially important to 
advise patients that cephalosporins cause false positives on urine 
testing for glucose when certain tests are used. Glucose test results 
should be confi rmed by a second form of testing. 

Class: First generation cephalosporins
This group is most effective against gram-positive bacteria including 
Staphylococci and Streptococci. They do not cross the blood–brain 
barrier however. The primary method of elimination for this group is 
via the renal system. 

Oral agents:
 ● Cephalexin (Kefl ex).
 ● Cephradine (Velosef).
 ● Cefadroxil (Duricef).

Parenteral agents:
 ● Cefazolin (Ancef).

Organisms covered:
 ● Gram-positive cocci.
 ● Some gram-negative bacteria (Escherichia coli, Klebsiella, 

Proteus).

Class: Second generation cephalosporins
This generation is more potent and demonstrates a broader spectrum 
of bacteriocidal action against gram-negative bacteria. They do not 
effectively cross the blood–brain barrier, so they are not typically 

used for infections of the central nervous system. Many of these 
agents have been replaced in prescriptive practice by third-generation 
cephalosporins.
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Second generation broad-spectrum cephalosporins
Oral agents:

 ● Loracarbef (Lorabid).
 ● Cefprozil (Cefzil).
 ● Cefuroxime (Ceftin, Zinacef).
 ● Cefaclor (Ceclor).

Organisms covered:
 ● Gram-positive cocci.
 ● EKP Gram-negative bacteria.
 ● Gram-negative coccobacilli.

Second generation anti-anaerobe cephalosporins
Parenteral agents:

 ● Cefoxitin.
 ● Cefotetan.
 ● Cefamandole.

Organisms covered:
 ● Bacteroides fragilis.

Class: Third generation cephalosporins
This generation of cephalosporins demonstrates a longer duration of 
action and is effective against an even broader range of gram-negative 
bacteria. They are the treatments of choice for many infections, 
including central nervous system infections because of their ability to 

cross the blood–brain barrier. Specifi cally they are the group to choose 
for treatment of infections caused by Klebsiella, Neisseria, Salmonella, 
Proteus, and H. infl uenzae.

Third generation broad-spectrum cephalosporins
Oral agents:

 ● Cefi xime (Suprax):
 ○ Only indication is for gonorrhea.

 ● Cefpodoxime (Vantin):
 ○ Does not cover enterobacter or pseudomonas.

Parenteral agents:
 ● Cefotaxime (Claforan).

 ● Ceftizoxime (Cefi zox).
 ● Ceftriaxone (Rocephin).

Organisms covered:
 ● Gram-positive cocci.
 ● Gram-negative bacteria.
 ● No Pseudomonas activity.

Third generation anti-pseudomonal cephalosporins
Agents:

 ● Ceftazidime (Fortaz).

Organisms covered:
 ● Pseudomonas.
 ● EKP gram-negative bacteria.

 ● Poor gram-positive cocci coverage.
 ● No coccobacilli coverage.

Prototype: Cefazolin
Classifi cation grouping: Antibacterial, cell wall inhibitor. Availability: Capsule, oral suspension, powder for injection.

Cephalosporins – Cell Wall Inhibitors
Forms and Indications for Use

Cefazolin
Powder for injection or IV administration.
Infections with – gram-positive organisms primarily and some gram-negative organisms including S. aureus and Streptococci. Not effective 
against MRSA.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Cephalosporin Dosing Guidelines

http://www.globalrph.com/cephalosporins.htm
Pharmacokinetics
Route IM or IV.
Absorption Well absorbed via IM route.
Distribution  ● Widely but does not effectively cross the blood brain barrier.

 ● Crosses placenta.
 ● Secreted in breast milk.
 ● Binds to plasma proteins (85%).

Metabolism Not metabolized.
Primary excretion Kidney.
Onset of action Immediate.
Duration of action Half-life 90 – 135 minutes.
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Group 4 – Carbapenems
Carbapenems are bacteriocidal and demonstrate a very broad spectrum 
of antimicrobial activity. They have a low incidence of side effects, 

but the drawback to this group is that they must be administered 
parenterally. 

Prototype: Imipenem-cilastatin
Classifi cation grouping: Antibacterial, cell wall inhibitor. Availability: Capsule, oral suspension, powder for injection.

Adverse effects
Cephalosporin is typically well tolerated; occasional rash and/or diarrhea, superinfections may occur with extended use. Severe hypersensitivity is 
rare however, possibility of anaphylaxis may occur. Other rare adverse effect is seizure activity.
Contraindications/precautions
Cephalosporin is contraindicated in patients allergic to any penicillin class of drug. Use with caution in patients who are hypersensitive to 
cephalosporins.
Use with caution in renal disease.
Drug interactions
Nephrotoxic when concurrently used with aminoglycosides or vancomycin; may increase anticoagulant effect of warfarin.
Pregnancy – Category B. Overdose – Symptomatic management.
Special populations – Cephalosporin has decreased excretion in 
patients who have hepatic or renal impairment.

Very broad spectrum imipenem-cilastatin – Cell wall inhibitor
Forms and indications for use

Imipenem-Cilastatin 
Powder for injection or IV.
Infections with – most gram-positive and gram-negative bacteria including anaerobic forms including S. aureus, P. aeruginosa and some strains of 
MRSA.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Pharmacokinetics

Route IM or IV.
Absorption Not absorbed PO.
Distribution  ● Widely and effectively crosses blood–brain barrier.

 ● Crosses placenta.
 ● Secreted in breast milk.

Metabolism Liver.
Primary excretion Kidney.
Onset of action IM – rapid, IV – immediate.
Duration of action Half-life 60 minutes.
Adverse effects
Adverse effects of imipenem-cilastatin include nausea, vomiting, diarrhea, rash, and pain or infl ammation at injection site. Rare – central nervous 
system (CNS) changes including confusion, seizures, and possible anaphylaxis. 
Contraindications/precautions
Imipenem-cilastatin is contraindicated in patients allergic to any penicillin class of drug or cephalosporins.
Use with caution in renal disease and in patients with brain lesions, head trauma, or history of seizures.
Drug interactions
Do not give penicillins and cephalosporins concurrently. Concurrent use with cyclosporine, tramadol, theophylline, or ganciclovir may increase 
risk of seizures.
Pregnancy – Category C. Overdose – Symptomatic management of ataxia and seizures.
Special populations – Imipenem-cilistatin has decreased excretion 
in patients with hepatic or renal impairment; monitor elderly and 
monitor neonates and young children for diarrhea and fl uid/electrolyte 
imbalance.
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Group 5 – Miscellaneous cell wall inhibitors
This group has only one primary drug in its category of action. 
Vancomycin, which is not a penicillin, is currently the only single 
antibiotic consistently effective against serious MRSA infection and 
it is particularly effective against resistant strains of bacteria. Use of 
vancomycin has increased because of the development of organisms 
resistant to other drugs. Unfortunately, its widespread use led to the 
development of strains of vancomycin-resistant Enterococcus (VRE), 
greatly reducing treatment options for some infections, especially 
nosocomial infections in hospitals and long-term–care facilities. It 
remains the most effective medication for the treatment of MRSA and 
is often considered the drug of last resort.

Absorption of vancomycin from the GI tract is poor. Because of poor 
absorption, oral forms of vancomycin are unlikely to cause systemic 

adverse effects. Signifi cant interactions between vancomycin and other 
medications used primarily in primary care setting are medications that 
also have ototoxic or neurotoxic effects such as the aminoglycosides. 
Due to this risk of interactions, the concomitant administration should 
be avoided whenever possible.

Vancomycin is ototoxic, with increased risk for these types of 
problems in older adults, who may have an underlying hearing loss. 
It should be used with extreme caution in this population. In addition, 
too rapid infusion of vancomycin risks the patient developing Red 
Man syndrome, a fl ushing of the upper body, with hives, itching and/
or rash. Stopping or slowing the infusion usually leads to resolution of 
the rash.

Prototype: Vancomycin
Classifi cation grouping: Antibacterial, cell wall inhibitor. Availability: Capsule, oral suspension, powder for injection.

Miscellaneous cell wall inhibitors
Forms and indications for use

Vancomycin
Capsules, injectable solution, powder.
Infections with – Most gram-positive bacteria including Streptococcus, Corynebacterium, Clostridium, Listeria, Bacillus.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Link to a vancomycin calculators

http://www.globalrph.com/vanco_single2.htm
http://clincalc.com/Vancomycin/

Pharmacokinetics
Route Slow IV infusion, PO.
Absorption Poorly absorbed PO.
Distribution  ● Oral form does not typically enter systemic circulation.

 ● IV for widely distributed except in cerebrospinal fl uid.
 ● Crosses placenta.
 ● Secreted in breast milk.
 ● Binds to plasma proteins (55%).

Metabolism Probably not metabolized.
Primary excretion Kidney.
Onset of action IV – immediate.
Duration of action Half-life 4–8 hours.
Adverse effects
Adverse effects of vancomycin include, fl ushing, hypotension, tachycardia, rash, nausea, fever, chills, central nervous system effects (confusion, 
seizures, and hallucinations). Vancomycin may be ototoxic with high serum concentrations resulting in tinnitus, high tone hearing loss, 
nephrotoxicity with elevated serum troughs, and anaphylaxis.
Contraindications/precautions
Vancomycin is contraindicated in any patient with previous sensitivity to this drug. Monitor carefully for hearing loss and use with caution in renal 
disease.
Drug interactions
Vancomycin is nephrotoxic when concurrently used with When vancomycin is used concurrently with metaformin, there is an elevated risk of 
lactic acidosis.
Pregnancy – Category C. Overdose – Symptomatic management of renal impairment.
Special Populations – Vancomycin has decreased excretion in patients 
with hepatic or renal impairment. monitor urine output, monitor 
diarrhea in neonates, infants, young children due to risk of electrolyte 
imbalances.
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SECTION VI:  TETRACYCLINES, MACROLIDES, AMINOGLYCOSIDES (INHIBIT PROTEIN SYNTHESIS)
In order to survive and reproduce quickly, bacteria exhibit an 
accelerated metabolic rate, resulting in the synthesis of large amounts 
of protein material. Hence the effectiveness of this group of antibiotics. 
Bacteria must synthesize large amounts of protein, particularly protein 
toxins that kill other bacterial and human cells. So antibacterial drugs 
that inhibit processes involved in protein synthesis of bacteria will 
either kill the cell or signifi cantly slow down the rate of bacterial 

replication. Tetracyclines, macrolides, aminoglycosides, and other 
miscellaneous drugs exert their bacteriocidal or bacteriostatic effect by 
interfering with the process of protein synthesis. Bacteria may become 
resistant to a variety of antibiotics including these that interfere with 
protein synthesis. 

 ● Clinical tips on interpreting culture and sensitivity reports: http://
clincalc.com/blog/?s=tetracycline.

Group 1 – Tetracyclines
These earlier antibiotics were used widely in the 1950s and 1960s 
resulting in a signifi cant number of resistant bacterial strains and 
limiting their usefulness. Tetracyclines are not without risks and can 
cause phototoxicity, so sunlight and tanning lights should be avoided. 
Patients should be instructed to wear sunscreen, hats, and protective 
clothing if it is necessary for them to be exposed to the sun for even a 
few minutes. This includes sun exposure while driving as well.
Although uncommon, dizziness, lightheadedness, diffi culties with 
balance may occur – more typically with the newer tetracyclines. 
The patient should stop taking tetracycline immediately if he or she 
develops headache or blurred vision because these symptoms may be a 
consequence of cerebral dysfunction.  
Other diffi culties may arise with the onset of superinfections, 
manifested by symptoms including, skin itchiness, vaginal itching, 
or discharge. Some patients may experience liver toxicity manifested 
by nausea, vomiting, dark, concentrated urine, abdominal pain, or 
yellowing of the skin or eyes. Women of childbearing age should use 
a backup barrier method of contraception during tetracycline therapy 
and until the next menses. Women on hormone replacement should 
know that broad-spectrum antibiotics could cause exacerbation of 
hot fl ashes and menopausal symptoms during therapy. Tetracyclines 
may cause temporary and reversible pigment changes of the skin and 
mucosal membranes. 

Tetracyclines have been in use for many years and several bacterial 
strains have become resistant to their effect. Specifi cally, almost all 
strains of Pseudomonas aeruginosa are resistant to tetracyclines. 
Typically, if a strain of organism becomes resistant to one of the fi ve 
tetracyclines in this class, then the organism is also resistant to the 
remaining four tetracyclines. Because extensive use of tetracyclines in 
the past has resulted in bacterial resistance that may be as high as 75% in 
some organisms, these drugs should not be used for common infections, 
unless the organism has been shown by culture and sensitivity testing. 

This group of medications exerts bacteriostatic action with many 
gram-positive and gram-negative organisms, including anaerobes, 
Rikettsiae, Chlamydia, mycoplasmas, and some protozoa (e.g., 

amoebae). As a group, tetracyclines should be taken on an empty 
stomach, because drug absorption may be reduced signifi cantly. 
However, tetracyclines are adequately absorbed in the absence of food 
or drink. Other precautions for this group of medications are the risk 
of colitis cause by Clostridium diffi cile, manifested by diarrhea as a 
result of destruction of benefi cial gastrointestinal fl ora in the presence 
of tetracycline medications.

There are a number of patients for whom the tetracyclines should 
be prescribed cautiously, including patients with renal impairment, 
patients with hepatic impairment, pregnant women, lactating women, 
and children. Young children may have tooth enamel defects as a 
consequence of use. Women of childbearing years should use alternative 
forms of birth control. Extreme caution should be used in the presence 
of kidney dysfunction. Even usual doses of tetracycline may lead to 
excessive accumulation of the drugs and possible hepatotoxicity, so 
lower doses are required in renal under these circumstances. There are 
serious concerns related to hepatotoxicity for IV forms of tetracycline. 
This is not a major concern with oral administration.

The main drug–drug and drug–food interactions associated with 
tetracyclines are with antacids, iron salts, and dairy products. The 
result is a decrease in antibiotic activity. Separation of these products 
from the administration of tetracyclines by at least 2 hours, taking the 
tetracycline fi rst, is recommended.

 As with other antibiotics, the most common adverse reactions are 
associated with the gastrointestinal tract. Anorexia, nausea, vomiting, 
and diarrhea are caused by direct irritation of the intestinal lining. 
This can be addressed by taking the drug with food (but note potential 
food interactions), by reducing the dose, or by discontinuing the drug. 
Esophageal ulcers have occasionally occurred. Dermatological adverse 
reactions, including severe sunburns, have been noted. Tetracyclines 
may become cross-resistant with aminoglycosides, sulfonamides, and 
chloramphenicol.

There are serious concerns related to hepatotoxicity for IV forms of 
tetracycline. This is not a major concern with oral administration, but 
liver function studies are advisable

Prototype: Tetracycline
Classifi cation Grouping: Antibacterial, bacterial protein synthesis 
inhibitor.

Availability: Capsule, topical.

Bacterial protein synthesis inhibitor
Forms and indications for use

Tetracycline
Capsules, topical.
Infections with – Gram-positive and gram-negative bacteria, Chlamydiae, Rikettsiae, mycoplasmas, H. pylori¸ and certain protozoa. One of the 
broadest spectrum antibiotics. Topical form for acne vulgaris. Bacteriostatic, bacteriocidal at higher doses.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Tetracycline Medications Dosing Guidelines
http://www.globalrph.com/tetracyclines.htm
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Group 2 – Macrolides
Macrolides are another early antibiotic group. The prototype drug 
in this group is erythromycin. Macrolides are active against gram-
positive organisms, including pneumococci and other Streptococcus 
species, methicillin-sensitive staphylococci, and Corynebacterium. 
Atypical and intracellular organisms commonly resistant to beta-
lactam antibiotics are also susceptible, including Mycoplasma, 
Legionella, Chlamydia, Helicobacter, Listeria, and certain strains of 
Mycobacterium. The gram-negative spectrum of the oral macrolides 
includes Neisseria species, Bordatella pertussis, Bartonella quintana, 
some Rikettsiae species, T pallidum, and Campylobacter species. 
H. infl uenzae is somewhat less susceptible. Macrolides are drugs 
of choice only for primarily the treatment of community-acquired 
pneumonia due to increased prevalence of intracellular organisms and 
resistant strains from extracellular organisms in this disorder and for 
infections by Chlamydia, an intracellular organism.

Among the macrolides, there is some variability of their spectrums 
of effi cacy. For example, azithromycin has the greatest activity of the 
macrolides against gram-negative organisms, including H. infl uenzae 
and M. catarrhalis. Macrolides are  also more active than erythromycin 
against anaerobic bacteria and have a similar effi cacy to erythromycin 
against gram-positive organisms. Macrolides are an excellent choice 
of medications for patients who are allergic to penicillin. Macrolides 
may be bacteriostatic or bactericidal, depending on drug concentration. 
Macrolides are active against gram-positive organisms, including 
Pneumococci and other Streptococcus species. The single best use 
for all these drugs is against infections by organisms that have high 
intracellular growth patterns. Other advantages include the enteric 
coating present on many of these medications, allowing the patient 
to experience less gastric irritation. However, absorption of enteric-
coated products of erythromycin is delayed by food. Erythromycin has 
been used extensively in infants and children and is considered safe for 
children of all ages and safe while breastfeeding.

Macrolides distribute readily to body tissues and enter pleural fl uid, 
abdominal fl uid, middle-ear exudates, and sputum. When the patient’s 
meningeal tissues are infl amed, this class of antibiotic will enter the 
CSF. 

Erythromycin was the only drug in this group for many years. 
However, several new drugs have been developed – clarithromycin, 
and azithromycin. As with the other antibiotics in this section, 
macrolides inhibit protein synthesis in the bacterium. Erythromycin 
destroys a similar range of micro-organisms as penicillin does and 
is the fi rst drug of choice if a patient has a penicillin allergy or for a 
patient with whooping cough (Bordetella pertussis). Azithromycin 
is particularly useful in adults who have contracted community-
acquired pneumonia. Macrolides are also the drugs of choice only for 
primary treatment of community-acquired pneumonia (CAP). In other 
infectious processes, this group of medications is mainly prescribed 
for gram-positive organisms and spirochetes. Macrolides have 
very limited success with gram-negative organisms. All macrolides 
can be given orally and they spread throughout most tissues of the 
body. Erythromycin is the prototypical drug in this group; however, 
azithromycin and clarithromycin have both become widely prescribed. 
Erythromycin is heavily metabolized by liver and an enzyme 
(CYP450 3A4) that is involved in the metabolism of numerous other 
drugs. Hence, erythromycin has drug interactions and must be used 
very cautiously in the presence of liver disease. Erythromycin may 
aggravate the weakness of patients who have myasthenia gravis and 
should be avoided. 

The most common adverse reactions to macrolides are dose-related 
gastrointestinal symptoms, including nausea, vomiting, abdominal 
pain, cramping, and diarrhea, as well as headache and the risk of 
pseudomembranous colitis.

Pharmacokinetics
Route Orally, topical.
Absorption 80% absorbed orally.
Distribution  ● Widely distributed but only small amounts cross blood–brain barrier.

 ● Crosses placenta.
 ● Secreted in breast milk.
 ● Binds to plasma proteins (55%).

Metabolism Low metabolism – Liver 15–30%.
Primary excretion Kidney.
Onset of action 1–2 hours.
Duration of action Half-life 6–12 hours.
Adverse effects
Administration of tetracycline can result in superinfections – vaginal, oral, and intestinal. Other adverse reactions include nausea, vomiting, 
diarrhea, tooth discoloration, photosensitivity, anaphylaxis, liver degeneration with jaundice, and dermatitis.
Contraindications/precautions
Tetracycline is contraindicated in patients who have had an allergic response to any drug in this class. Tetracycline is not for use during pregnancy. 
Use with caution in patients with liver or kidney disease.
Drug interactions
Tetracycline decreases the effectiveness of oral contraceptives. Calcium and iron supplements reduce tetracycline absorption. Dairy products 
reduce tetracycline absorption. Tetracycline may increase the anti-coagulant effect of warfarin.
Pregnancy – Category D. Overdose – Symptomatic management.
Special populations – Tetracycline results in decreased excretion in 
patients with hepatic or renal impairment; monitor urine output; monitor 
diarrhea in neonates, infants, young children. due to risk of electrolyte 
imbalances. Do not breastfeed.
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Prototype: Erythromycin
Erythromycin is heavily metabolized by CYP450 3A4, which explains 
many of its drug interactions and its cautious use in the presence of 
hepatic impairment. When erythromycin is given concurrently with 
other medications metabolized by this enzymatic system, medications 
that include cyclosporine, valproic acid, and theophylline are excreted 
more slowly, and serum levels of the drug may increase running the 
risk of toxic levels of exposure. Studies indicate that pregnant women 
vary in their ability to absorb oral erythromycin and, therefore, may 
not achieve an effective concentration in the serum.

Erythromycin has been used extensively in infants and children and is 
considered safe for children of all ages; however, children who have 
a diagnosis of Tourette’s syndrome and are being treated with Orap 
(pimozide) must avoid all exposures to erythromycin. Erythromycin 
and  several other drugs in this class are very strong inhibitors of 
CYP450 enzymes, particularly CYP450 3A4. Drug–drug interactions 
with common drugs, including warfarin, theophylline, carbamazepine, 
selected benzodiazepines, and digoxin, occur. Combination of either of 
these macrolides with (Orap) pimozide, a drug used to treat Tourette’s 

syndrome, can result in serious dysrhythmias, because the inhibited 
metabolism of pimozide causes prolonged a QT complex interval of 
the cardiac cycle, potentially resulting in fatal cardiac dysrhythmias.
Other concerns about the use of erythromycin include the ability to 
antagonize the antibacterial effects of certain other antibacterial agents, 
because both target the same area in the bacteria. This can result in 
erythromycin (and other macrolides) displacing other concurrently 
used antibiotics.

The most signifi cant toxicity that may occur with erythromycin is 
via damage to the liver, which may occur 10 to 12 days after therapy 
is initiated. Patients experiencing this dangerous drug toxicity may 
develop severe abdominal pain, enlargement of the liver, fever, and 
jaundice. Typically, these symptoms abate on discontinuance of 
erythromycin.

Classifi cation grouping: Antibacterial, bacterial protein synthesis 
inhibitor.

Availability: Tablets, oral suspension, liquid, topical, IV.

Bacterial protein synthesis inhibitor
Forms and indications for use

Erythromycin
Tablets, oral suspension, liquid, topical, IV.
Infections with – Primary use in patients who are allergic to penicillins or have penicillin-resistant infections. Effective against most gram-positive 
bacteria including Staphylococcus and Streptococcus. Susceptible gram-negative strains including N. gonorrhea and H. infl uenzae. Treatment of 
choice for Bordetella pertussis, Leigonella pneumophila, M. pneumonia, and Corynebacterium diptheriae.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Macrolides Dosing Guide

http://www.globalrph.com/macrolides.htm
Pharmacokinetics
Route Orally, topical, IV.
Absorption Orally,  readily absorbed.
Distribution  ● Widely distributed, but only small amounts cross blood–brain 

barrier.
 ● Secreted in breast milk.

Metabolism Liver.
Primary excretion Bile.
Onset of action 1 hour .
Duration of action Half-life 1.5–2 hours.
Adverse effects
Adverse effects of macrolides include nausea, vomiting, abdominal cramping, phlebitis, and possible anaphylaxis. Other adverse effects include 
hearing loss, vertigo, dizziness at high does, or complications in elderly. IV administration may be cardiotoxic.
Contraindications/precautions
Macrolides are contraindicated in the presence of any allergic response any macrolide class drugs. Use with caution in patients with liver or kidney 
disease. With all macrolides, there is the possibility of cholestatic hepatitis.
Drug interactions
Macrolides may interfere with any drug metabolized by CYP450 enzyme. Grapefruit juice increases bioavailability.
Pregnancy – Category B. Overdose – Symptomatic management.
Special Populations –Macrolides decrease excretion in patients with hepatic or renal impairment monitor ethnic groups due to use of the P450 
system.
Monitor urine output; monitor diarrhea in neonates, infants, and young children, due to risk of electrolyte imbalances. Do not breastfeed.
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Group 3 – Aminoglycosides
This group of antibiotics includes gentamycin, streptomycin, 
tobramycin, and neomycin and acts by inhibiting bacterial protein 
synthesis. Aminoglycosides are useful against both gram-negative and 
gram-positive organisms. However, these drugs are only bacteriocidal 
in the presence of oxygen. Therefore, bacteria that thrive in oxygen 
poor environments (anaerobes) are only minimally affected. These 
medications are typically reserved to treat serious systemic infections 
caused by gram-negative organisms. 

As with other groups, the resistance of micro-organisms to these drugs 
is increasing all the time. One of the most common drugs in this group 
is gentamycin. This is given by either the IV or IM route, as it is not 

absorbed by the gastrointestinal system. The drug has a fairly rapid 
half-life of 2 to 3 hours, necessitating the dose being given three times 
daily. The main problem with this drug is its serious toxic effects. 
It can have a devastating effect on the apparatus in the inner ear 
(ototoxicity). This means that the patient may suffer damage to either 
their hearing or their ability to balance. The second major side effect is 
damage to the kidney tubules (nephrotoxicity). This can be reversed if 
the drug is stopped. Due to these major problems, it is important that 
gentamycin be kept within a therapeutic range in the plasma. The side-
effects of gentamycin mean that gentamycin levels must be monitored 
carefully.

Prototype: Gentamicin
Classifi cation Grouping: Antibacterial, bacterial protein synthesis 
inhibitor.

Availability: Solution, topical.

Bacterial protein synthesis inhibitor
Forms and indications for use

Gentamicin
Solution for IM or IV, ophthalmic and otic topicals.
Infections with – Serious infections with aerobic, gram-negative bacteria.

BLACK BOX WARNING
Neurotoxicity/ototoxicity

Increase risk with renal impairment, high dose, prolonged treatment; ototoxicity usually irreversible; other neurotoxic symptoms may include 
vertigo, numbness, tingling, muscle twitching, seizures; monitor renal functions, peak/trough levels; audiograms in high risk patients; D/C 
treatment or decrease dosage. dose if ototoxicity; avoid concurrent and/or sequential neurotoxic agents; avoid concurrent potent diuretics; other 
risk factors including advanced age or dehydration.

Nephrotoxicity
Increased risk with renal impairment, high dose, prolonged treatment; monitor renal function, peak/trough levels; D/C treatment or decrease 
dosage. dose if nephrotoxicity; avoid concurrent and/or sequential nephrotoxic agents; avoid concurrent potent diuretics; other risk factors 
including advanced age or dehydration.

Neuromuscular blockade
Neuromuscular blockade including respiratory paralysis possible with any route of administration; risk factors: concurrent anesthesia, 
neuromuscular blockers, or large citrate-anticoagulants. blood transfusions” [76].

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Aminoglycoside Dosage Calculator
http://clincalc.com/Aminoglycoside/

Aminoglycoside Printable Dosing Nomograms
http://clincalc.com/Aminoglycoside/ExtendedIntervalNomograms.aspx

Aminoglycoside Dosing at a Glance
http://www.globalrph.com/aminoglycoside_list.htm

Pharmacokinetics
Route IM, IV, topical.
Absorption Not absorbed orally, readily absorbed IM.
Distribution  ● Widely distributed but only small amounts cross blood–brain barrier.

 ● Concentrates in kidney and inner ear.
 ● Crosses placenta.
 ● Secreted in breast milk.

Metabolism Not metabolized.
Primary Excretion Kidney.
Onset of Action Rapid.
Duration of Action Half-life 3–4 hours.
Adverse effects
Adverse effects include rash, nausea, vomiting, and fatigue. See section on BLACK BOX WARNING.
Contraindications/precautions
Aminoglycosides are contraindicated in patients who have hypersensitivity to aminoglycosides. Avoid concurrent use with other nephrotoxic 
drugs. Avoid use in patients with pre-existing kidney disease.
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SECTION VII: FLUOROQUINOLONES AND SULFONAMIDES
Fluoroquinolones and sulfonamides are increasingly important due 
to rapid resistance of bacteria to other treatment alternatives. This 
group is bacteriocidal and effective against both gram-positive and 
gram-negative bacteria. The mode of action is through interference in 

bacterial DNA replication. The therapeutic usefulness of this group of 
medications is increasing including in the potential for bioterrorism 
incidents and as postexposure prophylaxis against the causative agent 
of anthrax.

Group 1 – Fluoroquinolones
The fl uoroquinolones are powerful, synthetic, broad-spectrum 
antibiotics. They are a relatively newer class of antibiotics. All drugs 
in this newer class are well absorbed after oral ingestion and foods 
typically only marginally affects the absorption of medications in 
this class although not all have been studied. Because of this, drug 
manufacturers typically recommend taking many of these medications 
on an empty stomach. All drugs in this class are widely distributed 
throughout the body and demonstrate high levels in both tissues and 
urine. For most medications in the fl uoroquinolones class, tissue 
concentrations are typically higher than concentrations in plasma. 
These drugs may also be found in saliva, nasal and bronchial 
secretions, sputum, bile, lymph, and peritoneal fl uid, making them 
particularly useful. They cross the blood–brain barrier poorly in the 
absence of infl ammation; although, ciprofl oxacin crosses this barrier 
in the presence of infl ammation. All drugs in this class appear to cross 
the placenta. 

Fluoroquinolones are excellent for effectiveness against gram-negative 
organisms including Brucella species, C. pneumonia, S. aureus, S. 
epidermidis, E. coli, Klebsiella species, Enterobacter, Campylobacter, 
Salmonella, Shigella, Proteus vulgaris, Haemophilus species, N. 
gonorrhoeae, N meningitis, M. catarrhalis, Legionella, Pseudomonas, 
and many others. Newer fl uoroquinolones are effective against 
penicillin-resistant S. pneumoniae, whereas resistance has developed 
to the older fl uoroquinolones. Older fl uoroquinolones have little 
activity against anaerobic organisms, but are active against atypical 
organisms, including Chlamydia, Mycobacterium, and Mycoplasma 
species. Only ciprofl oxacin and levofl oxacin have full activity against 
P. aeruginosa.

The fl uoroquinolones are divided into two groups; the older group is 
represented by ciprofl oxin and the newer group by levofl oxin. The 
newer group of fl uoroquinolones is often referred to as the respiratory 
fl uoroquinolones. This group of medications is the fi rst choice of 
treatment for uncomplicated urinary tract infections, because of their 
effectiveness against gram-negative bacteria and the fi rst drug in this 
group was limited to treating urinary tract infections when it was 
initially marketed. 

Ciprofl oxin (Cipro), the prototype of this group has become well 
known since the attacks of 9-11, because of the intense media 
coverage regarding our bioterrorism vulnerability, specifi cally anthrax 
bioterrorism. Ciprofl oxin remains the treatment of choice for urinary 
tract infections in individuals sensitive to the sulfa drug family.

Fluoroquinolones are bactericidal and act by inhibiting bacterial 
DNA. In order for the bacteria to survive through replication, this 
information needs to be copied. To do this, an enzyme is needed to 
uncoil parts of the super-coiled material. The enzyme that brings this 

about in the bacterial cell is topoisomerase II. This group of antibiotics 
called fl uoroquinolones affects the ability of the bacteria to use 
topoisomerase. 

Many scientists and clinicians are concerned that overuse of 
these agents has already eroded the utility of this group of drugs. 
Staphylococcus, Streptococcus, and Enterococcus species that 
were once susceptible to the fl uoroquinolones have now developed 
resistance. To prevent increased development of resistance to this 
group of drugs, fl uoroquinolones should not be used for upper and 
lower respiratory infections or for skin and soft tissue infections 
for which other inexpensive, safe, and narrower-spectrum drugs are 
still effective. Rather, fl uoroquinolones should be reserved for use 
when the alternative is costlier and more hazardous or in situations 
of community-acquired pneumonia in individuals with comorbid 
conditions. All drugs in this class are well absorbed after oral 
administration.

The most common antibiotic in this group is called ciprofl oxacin, 
which is a broad spectrum antibiotic. Ciprofl oxacin is useful as it 
is effective against micro-organisms that have become resistant to 
penicillins, cephalosporins, and aminoglycosides. This drug can 
be given orally and is well absorbed. Ciprofl oxacin  enters many 
tissues and particularly concentrates in the kidneys, prostate gland, 
and lungs, making it ideal for fi ghting infection in these areas of the 
body. Adverse effects are not frequent, are usually mild in nature, and 
disappear rapidly once the drug has been stopped. 

Renal impairment in a patient can result in increased half-lives for 
those with substantial excretion of unchanged drug. This is especially 
of concern with older adults, who are likely to have some degree of 
reduced renal function. Virtually all of the fl uoroquinolones require 
some degree of dosage adjustment for those patients with signifi cant 
renal impairment. 

As with tetracyclines, the rate of absorption of fl uoroquinolones is 
diminished by metals (e.g., aluminum and magnesium); so, they 
should not be used in a patient who is taking antacids that contain 
these elements.  

If tenderness or infl ammation occurs in any tendon, the patient should 
immediately discontinue the fl uoroquinolone(s) medication(s) and 
notify the prescriber, rest whenever possible, and refrain from exercise 
of the affected joint. All of the fl uoroquinolones have a black box 
warning regarding the risk of tendon rupture and tendonitis even after 
extensive use. The risk is increased in older patients; in patients taking 
corticosteroids; and patients with heart, kidney, or lung transplant. 
Seizures, increased intracranial pressure, and toxic psychoses have 
occurred with this class particularly in the elderly. Central nervous 
system excitement, including tremors, restlessness, sleeplessness, 

Drug interactions
Increase risk of nephrotoxicity with other nephrotoxic drugs. 
Pregnancy – Category D. Overdose – Symptomatic management of serious kidney damage and 

ototoxicity.
Special populations – In elderly patients, monitor hearing, balance, 
and gait frequently, due to ototoxic effects. Aminoglycosides may 
have decreased excretion in patients with hepatic or renal impairment; 
monitor urine output. Monitor diarrhea in neonates, infants, young 
children, due to risk of electrolyte imbalances. Do not breast feed.
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tiredness, dizziness, lightheadedness, bad dreams, confusion, and 
hallucinations, may occur. These symptoms are dose dependent and 
tend to resolve themselves with continued use. Diabetics should 
immediately report any signs or symptoms of hypoglycemia and 
should perform home blood glucose testing regularly. The drug should 
be discontinued at any signs of an allergic reaction, including hives, 
itching, yawning, or shortness of breath, because serious anaphylactic 
reactions have occurred during fi rst exposure to a fl uoroquinolone.

All patients receiving treatment with fl uoroquinolones should avoid 
direct sunlight, sun lamps, and tanning beds from the fi rst dose until 
several days after therapy is completed. If sun exposure is unavoidable, 
counsel the patient about the proper use of sun blocking agents. 
Patients should withhold the drug and contact their healthcare provider 
about any blister, rash, or itching that occurs. Fluoroquinolones often 
cause dizziness or lightheadedness, so driving and hazardous activities 
should be avoided until a patient’s reaction is known.

Prototype: Ciprofl oxacin
Ciprofl oxacin is the most effective of this class of agents against 
Pseudomonas aeruginosa, a gram-negative bacteria causing serious 
infections of the urinary tract system and other systems. Infections 
of the abdominal cavity also respond to ciprofl oxacin. In addition, 
ciprofl oxacin may be indicated for sinusitis resulting from nasogastric 
or nasotracheal intubation, in which gram-negative bacilli are 
the likely pathogenic organisms. Although an off-labeled use, 
ciprofl oxacin as a single dose is recognized as an effective agent for 
eradicating the carriers of meningococcal species. Ciprofl oxacin is also 
a fi rst-line treatment of typhoid fever. 

Diabetics should avoid fl uoroquinolones if other equally effective 
antimicrobial drugs are available. The patient with a prolonged QT 
complex interval or taking medications that increase the QT complex 
interval should be prescribed fl uoroquinolones with caution. Unless 

there are compelling reasons, fl uoroquinolones should not be used by 
children and pregnant women and most patients with impairments of 
the renal system should be prescribed lower dosages. 

Other special populations may benefi t from alternate antibacterial drug 
choices, including patients with severe cerebral arteriosclerosis or who 
are otherwise seizure prone (e.g., epilepsy, alcohol abuse, theophylline, 
or antipsychotic drug use). Patients taking theophylline and 
cyclosporine should have determinations of the plasma concentrations 
or blood levels of these agents, because they are extensively 
metabolized by CYP3A4, a hepatic drug-metabolizing enzyme that is 
inhibited by all of the fl uoroquinolones.

Classifi cation grouping: Antibacterial, bacterial DNA inhibitor.

Availability: Capsules, solution (IV, ophthalmic and otic).

Bacterial DNA inhibitor
Forms and indications for use

Ciprofl oxacin
Capsules, IV solution, Ophthalmic and Otic solutions.
Infections with – Broad-spectrum antibiotic more useful against gram-negative bacteria including Enterobacter, Citrobacter, E. coli, Haemophilus, 
Klebsiella, Proteus, Staphylococcus, Shigella, Salmonella, Niesseria, Serratia, and B anthracis spores.

BLACK BOX WARNING
Tendinitis and tendon rupture

Fluoroquinolones, including ciprofl oxacin, are associated with an increased risk of tendinitis and tendon rupture in all ages. This risk is further 
increased in older patients usually over 60 years of age, in patients taking corticosteroid drugs, and in patients with kidney, heart, or lung 
transplants.

Muscle weakness avoid in myasthenia gravis
Fluoroquinolones, including ciprofl oxacin, may exacerbate muscle weakness in persons with myasthenia gravis. Avoid Ciprofl oxacin in patients 
with known history of myasthenia gravis. [77]

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Fluroquinolones Dosing Guidelines

http://www.globalrph.com/fl uoroquinolones.htm
Pharmacokinetics
Route Oral, IV, ophthalmic and otic drops.
Absorption 60–80% absorbed.
Distribution  ● Widely distributed but only small amounts cross blood–brain barrier.

 ● Crosses the placenta.
 ● Secreted in breast milk.
 ● 20–40% protein bound.

Metabolism Mostly unchanged.
Primary excretion Kidney and bile.
Onset of action Rapid .
Duration of action 12 hours.
Adverse effects
Adverse effects include nausea, vomiting, diarrhea, some phototoxicity, headache, dizziness, occasional CNS symptoms of seizures, and toxic 
psychosis. Do not take with antacids or mineral supplements due to absorption impairment.
Contraindications/precautions
Fluoroquinolones are contraindicated in patients who are hypersensitive to fl uoroquinolones or who are pregnant.
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Group 1 – Sulfonamides
The sulfonamides were once major anti-infective medications, but 
the development of resistant strains of bacteria and the signifi cant 
incidence of allergic reactions to sulfa drugs has resulted in this group 
of medications being reserved for treatment of urinary tract infections, 
otitis media, and some sexually transmitted diseases (STDs). Urinary 
tract infections (UTIs) account for millions of offi ce visits annually 
making them the most common type of bacterial infection. The goal 
of treatment of UTIs is the eradication of the organism, providing 
symptom relief (within approximately 48 hours of treatment), and 
preventing reoccurrence. Infection can occur in any portion of the 
urinary tract, in children, adults, men, and women. However, women 
have a higher risk of UTIs because of anatomical differences. 
Infections that traverse from the lower urinary tract to the bladder 
or kidneys can be especially problematic. Bacteria ascending to the 
kidneys may cause pyelonephritis, a potentially dangerous condition. 
Patients with pyelonephritis often present with nausea, chills, severe 
fl ank tenderness, etc. Urinalysis typically will identify the pathogen 
or bacteria producing the infection. Sulfonamides and trimethoprim 
both have unique pharmacodynamic properties that are enhanced when 
combined.

UTIs are typically categorized as uncomplicated or complicated. 
Uncomplicated UTIs typically respond to either ciprofl oxacin or 
trimethoprim-sulfamethoxazole. Complicated UTIs, however, often 
require more aggressive treatment and typically these complicated 
cases manifest in patients with other comorbidities. Sulfonamides are 
to be used cautiously for patients with even mild kidney dysfunction, 
and if used, the patient needs to be advised to increase fl uid intake to 
prevent crystal or stone formation.

Sulfa drugs are effective against both gram-positive and gram-negative 
bacteria. The mode of action is by suppressing the synthesis of folic 
acid, necessary for bacterial growth. Bacteria make their own folic 
acid (unlike humans that require ingestion of foods or vitamins); 
therefore, interference with folic acid production is an effective 
mechanism to combat infectious pathogens. This group of medications 
is bacteriostatic rather than bacteriocidal. Sulfonamides and 
trimethoprim both have distinctive synergistic effects when combined 
hence the prototype below.

Sulfonamides are effective against the susceptible organisms including 
E. coli, S. pyogenes, S. pneumoniae, H. infl uenzae, Actinomyces, 
Nocardia, C trachomatis, N gonorrhoeae, and some protozoa 
(Pneumocystis carinii and toxoplasmosis).

Oral sulfonamides are absorbed readily from the gastrointestinal tract. 
They are distributed widely throughout the body, found in all body 
tissues, cross the blood–brain barrier and placenta, and enter breast 
milk. As with most antibiotics, the most common adverse reactions 
for all of these drugs are in the gastrointestinal tract. Anorexia, nausea, 
vomiting, diarrhea, and abdominal pain are the main adverse reactions. 
Advise patients of the risk of photosensitivity and precautions they 
should take.

The increasing frequency of resistant organisms limits the use of 
these drugs in chronic and recurrent UTI. Mutations cause organisms 
to develop resistance and cross-resistance between sulfonamides is 

common. Initiating therapy promptly with adequate doses for suffi cient 
time can minimize resistance.

Trimethoprim (found in the combination therapy described below) 
is active against both gram-positive and gram-negative organisms. 
Gram-positive organisms include S. pneumoniae, some Staphylococci, 
and Enterococcus. The spectrum of gram-negative organisms includes, 
Enterobacter, E. coli, K. pneumoniae, P. mirabilis, Salmonella, and 
Shigella. P. carinii is also susceptible to this drug.

Oral sulfonamides are absorbed readily from the gastrointestinal tract. 
They are distributed widely throughout the body and found in all body 
tissues, and they readily enter the cerebrospinal fl uid, the pleura, the 
synovial fl uids, and the eye. They cross the placenta, enter breast milk, 
and are bound to plasma proteins in varying degrees. Trimethoprim 
is also well absorbed following oral administration. Sulfonamides are 
widely distributed in body tissues and cross the placenta. Distribution 
into breast milk occurs with high concentrations. Although typically 
considered safe for infants, premature infants, or infants with 
hyperbilirubinemia or G6PD defi ciency should not be breastfed while 
the mother is taking the drugs. Trimethoprim concentrates in breast 
milk and, because it may interfere with folic acid metabolism, it 
should be used cautiously for nursing women. Trimethoprim is placed 
in Pregnancy Category C. It crosses the placenta, producing similar 
levels in fetal and maternal plasma. Teratogenicity has occurred in 
animal studies. Because it may interfere with folic acid metabolism, 
trimethoprim should be used only when its benefi ts clearly outweigh 
fetal risks.

Liver metabolism of trimethoprim is minimal with more than 80% of 
the drug excreted unchanged in the urine. Because it is so trimethoprim 
is so dependent on the kidney for excretion, elimination is delayed, and 
its half-life is increased in patients with renal impairment, so it must be 
used with caution.

There are a number of patients in whom the sulfonamides and 
trimethoprim should be used with caution including patients with 
glucose-6-phosphate dehydrogenase (G6PD) defi ciency, renal 
impairment, and folate defi ciency. Sulfonamides are contraindicated 
for patients who have blood dyscrasias and G6PD defi ciency. Serious 
adverse reactions secondary to direct toxic effects on the bone marrow 
have sometimes resulted in death. They include agranulocytosis, 
aplastic anemia, and other blood dyscrasias. Acute hemolytic anemia 
resulting in increased destruction of red blood cells has resulted in 
patients whose red blood cells have been sensitized because of G6PD 
defi ciency. Sore throat, fever, pallor, purpura, or jaundice may be early 
indications of these serious blood disorders. These problems occur 
only rarely with trimethoprim and only in conjunction with G6PD 
defi ciency.

If a patient is on long-term therapy of trimethoprim or a sulfonamide, 
periodic assessment of the complete blood cell (CBC) count, hepatic 
function, and renal function should be conducted. There should also 
be periodic evaluation of pulmonary function for signs of fi brosis, 
physical examination for indications of peripheral neuropathy, and 
urine cultures because superinfections with Pseudomonas or Candida 
sometimes occur with chronic therapy. Elderly patients should be 

Drug interactions
Fluoroquinolones may increase the anticoagulant effect of warfarin. Ingestion of high concentrations of caffeinated products may cause 
nervousness, anxiety, or tachycardia. Calcium-fortifi ed products may reduce the absorption of this antibiotic.
Pregnancy – Category C. Overdose – Symptomatic management.
Special populations – Monitor for any musculoskeletal pain. Monitor 
for diarrhea and secondary fl uid/electrolyte imbalance. Do not take 
antacids, magnesium, iron, or aluminum containing supplements. Do 
not breast feed.
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monitored closely because serious adverse effects, including acute 
pneumonitis and peripheral neuropathy, occur more commonly in 
this population. Any patient on these medications who develops a 
cough, dyspnea, chest pain, or fever should receive a chest x ray, 
sedimentation rate, and CBC to detect the signs of hypersensitivity 

and pulmonary fi brosis. Patients on long-term sulfonamide therapy 
should also have periodic urinalysis to check for crystalluria or urinary 
calculi formation. Patients with AIDS (acquired immune defi ciency 
syndrome) are especially prone to adverse effects of sulfonamides.

Prototype: Trimethoprim-sulfamethoxazole (Bactrim)
Classifi cation Grouping: Antibacterial, folic acid inhibitor. Availability: Capsules, IV solution, oral solution.

Bacterial folic acid inhibitor
Forms and indications for use

Trimethoprim-Sulfamethoxazole (Bactrim).
Capsules, IV solution, oral solution.
Infections with – Aerobic gram-positive Streptococcus pnemoniae, aerobic gram-negative P. jiroveci, Shigella, E. coli, and Haemophilus 
infl uenzae, and Pneumocystis carinii.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Pharmacokinetics
Route Oral, IV.
Absorption Readily absorbed.
Distribution  ● Widely distributed and crosses blood–brain barrier.

 ● Crosses the placenta.
 ● Secreted in breast milk.
 ● 70% protein bound.

Metabolism Liver.
Primary Excretion Kidney.
Onset of Action Orally, 1–4 hours.
Duration of Action 8–13 hours.
Adverse effects
Adverse effects include nausea, vomiting, rash, pruitus, fever, anaphylaxis, epidermal necrolysis, agranulocytosis, aplastic anemia, 
photosensitivity, and crystalluria. 
Contraindications/precautions
Trimethoprim-Sulfamethoxazole is contraindicated in patients who are hypersensitive to sulfi tes, sulfonamides, and thiazide diuretics. It is also 
contraindicated in patients with folate defi ciencies, patients with severe renal impairment, and severe liver impairment.
Drug interactions
Trimethoprim-Sulfamethoxazole increases effect of oral anticoagulants. Use with caution with potassium-sparing diuretics, including 
spironolactone. Potassium supplements should not be used concurrently.
Pregnancy – Category C. Overdose – Bone marrow depression may require concomitant use of 

leucovorin.

Special populations – Monitor patients for liver and renal laboratory 
function changes particularly in elderly patients. Monitor infants, 
children, and the elderly for diarrhea potentially caused by Clostridium 
diffi cile. Do not breast-feed.

SECTION VIII: ANTI-MYCOBACTERIAL AND ANTI-FUNGAL AGENTS

Anti-mycobacterial agents
Mycobacterial infections are among the most diffi cult to cure because 
mycobacteria are relatively slow growing therefore resistant to 
drugs that are largely on rapidly growing cells. Also the cell wall 
of mycobacteria are impermeable to many drugs; therefore, the 
medications cannot penetrate them. Also this group of bacteria can 
become dormant easily and develop resistance easily. 

Mycobacteria are particularly resistant to disinfectants as well as 
medications. A prime example is the mycobacterium responsible for 
tuberculosis infections. Throughout the centuries, tuberculosis or 
consumption has claimed untolled numbers of human lives. Because 
mycobacteria are so well protected by their fatty cellular surface made 
up of mycolic acid, treatment typically must occur for an extended 

period of time (6–12 months) to allow the mycolic acid wall to be 
penetrated by a chemical agent. 

For tuberculosis, treatment typically occurs with 2–7 drugs being 
administered concurrently for as long as 2 years. Medications for 
tuberculosis are typically categorized as fi rst-line and second-line drugs. 

All oral anti-mycobacterials are rapidly and well absorbed in the 
gastrointestinal tract after oral administration and should be taken on 
an empty stomach. High-fat meals slow the rate of absorption but not 
the extent of absorption.

All of the anti-mycobacterial drugs have risks for hypersensitivity 
reactions, some of which may be severe. Peripheral neuropathy is the 
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most common adverse reaction with isoniazid. The symptoms include 
symmetrical numbness and tingling in the extremities. Pyridoxine 
(Vitamin B6) prevents the development of peripheral neuropathy 
and is recommended for many patients in fact some providers use 

pyridoxine for all patients on isoniazid. Hepatotoxicity occurs in a 
signifi cant percentage of patients taking isoniazid; therefore, careful 
monitoring of liver functions is required.

Group 1 – Anti-tuberculosis agent, anti-mycobacterial
Despite hopes that tuberculosis (TB) might be eradicated from the 
United States, in recent years, there has been an increase of TB in this 
country, and it is not uncommon to fi nd patients with various stages 
of TB in your clinical practices. Patients initially acquire TB via the 
respiratory route. This organism is especially dangerous because 
Mycobacterium tuberculosis may remain alive in respiratory droplets 
caused by sneezing, coughing, etc., for several hours despite being 
outside of a human host.

TB is usually caused by inhaling the Mycobacterium tuberculosis 
organism. This bacterium has a very tough envelope and can survive for 
long periods in dry conditions. This coating also protects the organism, 
making it resistant to destruction by the body’s natural defenses. The 
bacterium can invade and survive within our phagocytic cells. The damage 
to the human body is due to the body’s infl ammatory response to the 
infection, rather that the result of any toxin released by the organism.  

Patients may present in a variety of stages of infection. The initial 
infection of the lungs is called primary TB. The bacteria are engulfed 
by phagocytic cells in our lungs. These cells attempt to communicate 
with T lymphocytes, which attempt to resist the infection, but the 
increase in phagocytic cells at the site of infection is relatively 
ineffective. Instead, what happens is more and more of the phagocytic 
cells are infected by the bacteria and are carried into the lymphatic 
system where they eventually reach what is known as the hilar lymph 
nodes within the lungs. The body manages to wall off or encapsulate 
these infected phagocytes by creating pockets or tubercles. These 
are balls of infection with a necrotic (dead) center surrounded by 
infected phagocytic cells wrapped in a capsule of collagen (protein) 
fi bers. These tubercles may then remain in the lungs but the patient 
suffers no further symptoms of the disease. The tubercles are now 
however likely to trigger symptoms under certain conditions (often 
occurs when the patient discontinues treatment prematurely). If the 
individual’s immune system becomes compromised, these tubercles 
becomes activated again from their state of dormancy. Reactivation 
of the disease may take place under a number of circumstances, for 
example poor nutrition, the age of the patient, and if the patient has 
a compromised immune system for the multiple reasons delineated 
earlier in this review.

This reactivation is secondary TB and it is at this point that the lung 
tissue itself now becomes necrotic, creating large cavities. As with the 
tubercles, these cavities remain encapsulated by connective tissue and 
may lie dormant or become reactivated once again.  

Isoniazid is the most active drug for the treatment of tuberculosis. It 
interferes with lipid and nucleic acid biosynthesis in growing organisms. 
It is also thought that isoniazid and inhibits the synthesis of mycolic acids. 
These acids are important constituents for cell walls of mycobacteria but 
are not found in mammalian cells, which explains this high selectivity. 
This drug is bactericidal against susceptible mycobacteria.

Isoniazid readily diffuses into all body fl uids including the 
cerebrospinal fl uid, the pleural, and abdominal cavity fl uids, the 
tissues, organs, as well as into saliva, sputum, and feces. It also crosses 
the placenta and enters breast milk. 

Genomics are an important consideration in the treatment of 
tuberculosis with isoniazid. Understanding that the metabolism of 
isoniazid is varies greatly and depends upon the rapidity of metabolism 
in the liver. The liver, in a process that is genetically controlled, 
primarily metabolizes isoniazid but there is great variability in 
metabolic rates among different populations. Due to genetic variability, 
individuals who are slow metabolizers will risk toxicity – this includes 

approximately 50% of all African Americans and Caucasians. Other 
populations including the additional 50% of African Americans, 
Caucasians, Alaskan natives, and Asians are rapid metabolizers 
of isoniazid. In patients who are rapid metabolizers of isoniazid, 
weekly dosing of the drug may result in sub-therapeutic levels 
and poor treatment response. Isoniazid metabolites and unchanged 
drug are excreted in the urine. Cautious use in renal impairment is 
recommended for isoniazid; therefore, dosage adjustments may be 
required. Cautious use in the presence of hepatic impairment is also 
recommended for isoniazid.

Other concerns about special populations treated with isoniazid 
include the fact that African American and Hispanic women, women 
during the postpartum period, and patients older than 50 years are at 
special risk for development of hepatitis while taking isoniazid. Other 
considerations include knowing that hematologic alterations that may 
include a variety of anemias and thrombocytopenia have historically 
been recognized as a consequence of isoniazid treatment. 

All of the anti-mycobacterial medications carry the risk of 
hypersensitivity in patients at varying dosages with peripheral 
neuropathy being the primary adverse reaction. Patients at greater 
risk to experience this adverse reaction include patients who are 
malnourished, slow metabolizers, pregnant, older adults, diabetics, 
or who have chronic liver disease, including alcoholics. This last 
population is of particular concern because of the higher incidence of 
tuberculosis among the homeless, substance abusing population.

Liver toxicity occurs in a signifi cant number of patients taking 
isoniazid. The symptoms of liver toxicity are consistent with those 
associated with hepatitis illnesses and include abnormal LFTs, 
jaundice, fatigue, etc. Liver damage appears to be progressive, 
increasing with the age of the patients and concurrent use of ethyl 
alcohol and other liver toxic substances further increases the risk. 
Other adverse reactions associated with isoniazid include abnormal 
blood cell disorders, alterations in vitamin D metabolism and 
consequential hypocalcemia, and gynecomastia in male patients. This 
last adverse effect contributes to treatment inconsistencies and non-
compliance among some patients.

Because of the relatively high proportion of adult patients with 
tuberculosis caused by organisms that are resistant to isoniazid, four 
drugs are necessary in the initial phase of therapy for the 6-month 
regimen to be maximally effective. For the most up to date guidelines 
for multi-drug treatment of tuberculosis, please see the Centers for 
Disease Control and Prevention guidelines for treatment providers at 
http://www.cdc.gov/tb/publications/guidelines/List_date.htm.

Because of the long duration of necessary treatment and the 
complexity of the protocols in tuberculosis infections (both active 
and latent) patient teaching and ongoing support are necessary for 
treatment adherence. In particular, the use of multidrug therapy, which 
is critically important to diminish the risk of the development of 
resistance, can present very serious challenges in patient adherence 
to the protocols. Community support is available and a necessary 
component of the treatment regime beyond medication intervention.

Maintaining two- to four-drug protocol requires signifi cant 
commitment on the part of the patient and any familial supports that 
may be available. Typically, outside, nonfamilial support is necessary, 
especially for populations who are considered high risk, including the 
homeless, impoverished, and immigrants. These populations typically 
have fewer contacts with health care providers resulting in lower rates 
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of treatment compliance due to the length, expense, and complexities 
of treatment. 

A healthcare provider observing or giving the doses of the 
medication(s) has been demonstrated to be useful. However, this is 
practical in some weekly protocols, but impractical with daily dosing. 

Other issues associated with treatment non-compliance with any 
of the chosen protocols are the adverse effects many patients 
experience. Gastrointestinal distress is quite common in the early 

stages of treatment; however, it is imperative that the patient continue 
the therapy. To support compliance, instruct patients to take all 
medications with food. Although this may delay absorption, the 
effect of this delay does not ultimately affect the effi cacy of the 
medication(s). Administration with food is preferable to dividing doses 
and changing the identifi ed drug protocol. Other interventions may be 
taking the medications before sleep to diminish the patient’s awareness 
of the gastrointestinal distress.

Prototype: Isoniazid
Classifi cation grouping: Anti-tuberculosis agent, anti-mycobacterial. Availability: Capsules.

Bacterial folic acid inhibitor
Forms and indications for use

Isoniazid capsules.
Infections with – M. tuberculosis.

Black Box Warning
Hepatotoxicity

…severe hepatitis (including fatal) associated with INH treatment; most common in fi rst three months but may occur at any time; monitor symptoms, 
interview patients every month; AST/ALT tests at baseline, then periodically if >35 years old; D/C treatment if LFTs >3-5x the upper limit of normal 
(ULN) or if signs/symptoms hepatic injury, use alternative TB treatment; if must restart wait until symptoms and LFTs resolve; restart at low dose, 
increase gradually, and immediately D/C if any s/symptoms recurrent hepatic injury; defer preventive treatment of acute hepatic disease; increase 
risk if daily alcohol use, chronic hepatic disease, and IV drug use; increase risk with age (highest risk 50-64 years old, risk decrease >65 years old); 
possible increase risk in women, particularly black and Hispanic, and during post-partum period, consider more careful monitoring” [78].

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Anti-mycobacterial Dosing Guidelines

http://www.globalrph.com/tuberculosis.htm
Pharmacokinetics
Route PO, IM.
Absorption Readily absorbed.
Distribution  ● Widely distributed and crosses blood-brain barrier.

 ● Crosses the placenta.
 ● Enters lung tubercles.
 ● Secreted in breast milk.
 ● 60% protein bound.

Metabolism Liver.
Primary excretion Kidney.
Onset of action Rapid.
Duration of action Half-life 1 – 4 hours.
Adverse effects
Rash, fever, paresthesia confusions, optic neuritis, dizziness, coma, memory loss, psychosis. May cause vitamin B6 defi ciency. 
Contraindications/precautions
Previous allergy to this drug. Monitor AST levels due to risk of fatal hepatitis. Give in lower doses to renal patients.
Drug interactions
Numerous drug-drug interactions. Aluminum containing supplements should not be administered. When administered concurrently with disulfi ram, 
gait disturbance and psychosis may result. Ethyl alcohol should be avoided. Increases serum levels of carbamazepine potentially causing toxicity. 
May also increase phenytoin to toxic levels.
Pregnancy – Category C. Overdose – May be fatal. Symptomatic management and administering 

pyridoxine to correct metabolic acidosis.
Special populations – Monitor for liver and renal laboratory function 
changes particularly in the elderly. Metabolized through the P450 system 
so monitor ethnically diverse populations carefully. Do not breast-feed.
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Anti-fungal agents
Most fungi are completely resistant to typical antibiotics therefore 
new classes of medications have been developed to treat them. There 
are four main classes of anti-fungal drugs that have been developed. 
The fi rst class, a form of the macrolides, includes amphotericin 
B and nystatin, two of our prototypical drugs. The second main 
class, the azoles group, includes clotrimazole, miconazole, and 
fl uconazole, another of our prototypical drugs. The fourth main 
group consists of only one drug, fl ucytosine, reserved primarily for 
the management of invasive infections with Aspergillosis, fusariosis, 
and zygomycosis found in patients with refractory infections or 
in patients with compromised immune systems, including during 
chemotherapy, AIDS infection, and in bone marrow transplant 
patients. Candida opportunistic infections are especially problematic in 
immunocompromised patients.

Human cells and fungal cells share similar forms and characteristics 
so the development of medications that will target fungal cellular 
structures without harming human cells is a hallmark of drug 
development and treatment. The azoles have a broad spectrum of 
activity that includes Candida species, Cryptococcus neoformans, 
and various mycoses including blastomycosis, coccidioidomycosis, 
and histoplasmosis. However, resistance to azoles occurs through a 
variety of processes and unfortunately, resistance is increasing as the 
azoles are used prophylactically rather than merely for active treatment 
against infection. Resistant strains of Candida are increasing especially 
among patients with AIDS.

All of the azoles have been associated with liver toxicity and with 
cases of hepatitis that appear to resolve once drug treatment is 
discontinued. Patients with preexisting liver disorders however 
must be treated cautiously with routine laboratory studies to assess 
liver function. As noted above, the kidneys play a signifi cant role in 
drug excretion therefore caution is also warranted in patients with 
preexisting kidney disease. 

For patients with either form of impairment (liver or kidney function) 
dosage adjustment will need to be made with reductions of sometimes 
more than 50% of the typical dose necessary. In addition, because of 
the necessary liver involvement to metabolize the azoles, patients with 
ethyl alcohol abuse or dependence (even if in full remission) must be 
treated cautiously. 

Candida albicans, a member of the yeast family of fungi, is now the 
fourth most common organism found in blood cultures in the United 
States. Luckily, several anti-fungal agents including clotrimazole, 
miconazole, and fl uconazole are effective against vaginal candidiasis 
infections, some of which are available over the counter.

Most fungi are completely resistant to conventional antibiotics, 
and new classes of drugs have been created to treat them. Fungal 
infections have increased secondary to immunosuppresive treatment 
for transplants, aggressive cancer chemotherapy, AIDS, the use 
of IV catheters, and the use of broad-spectrum antibiotics. Fungal 
infections are typically uncommon in people with health immune 
systems however the popularity of artifi cial fi ngernails has precipitated 
an increase in fungal infections of nailbeds, so much so that many 
hospitals and clinics no longer allow health care providers to use 
artifi cial nails while at work.

Patients with healthy immune systems typically become infected 
with community-acquired infections such as coccidiodomycosis, a 
fungus found in soil and dirt. Opportunistic fungal infections, typically 
affecting those patients with compromised immune systems, are more 
likely to be infected with candidiasis, aspergillosis, etc.

 Fungi are very complex organisms and typically require treatment 
based upon whether a superfi cial, subcutaneous, or systemic infection 
is present. Anti-fungal drugs typically act by disrupting the cell 
membrane or wall, by interfering with enzyme production or by 
disrupting the reproductive cycle of the organism.

Group 1 – Anti-fungal for systemic infections
Typically, treatment for systemic fungal infections must occur over 
long periods of time to ensure that the fungal infection is completely 
eradicated. The risk however is that such long-term treatment may 
result in signifi cant side effects or untoward effects. Considering that 

patients contracting systemic fungal infections typically have signifi cant 
co-morbid conditions, and then the risks may be exacerbated. All of the 
azoles have been associated with hepatotoxicity and with rare cases of 
hepatitis that are usually reversible with discontinuance of the drug.

Prototype: Amphotericin B deoxycholate
Classifi cation grouping: Anti-fungal Availability: Powder for injection, topical

Anti-fungal for systemic infection
Forms and indications for use

Amphotericin B Deoxycholate.
Power for injection, topical.
Infections with – Broad spectrum, effective against most pathogenic fungi including Aspergillosis, cryptococcosis, blastomycosis, systemic 
candidiasis, coccidioidomycosis, histoplasmosis, zygomycosis, sporotrichosis, leishmaniasis.

“Black Box Warning
Invasive fungal anfection

Use primarily for progressive potentially life-threatening fungal infections; avoid in noninvasive fungal disease including oral thrush, vaginal 
candidiasis, and esophageal candidiasis in patients with normal neutrophil counts.

Overdose prevention
Use caution to prevent inadvertent overdose; verify product name and dosage if dose >1.5 mg/kg [79].

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Anti-fungal Medication Dosing Guidelines

http://www.globalrph.com/antifungal_home.htm
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Group 2 – Anti-fungal for systemic and superfi cial infections
Systemic mycoses are mostly opportunistic infections and their 
prevalence increased because of increased use of immunosuppressive 
regimens in organ transplantation and in the treatment of malignancies, 
and the AIDS epidemic. However, most fungi are completely resistant 
to antibacterial drugs. Only few chemicals are known with activity 
against fungi and most of these are relatively toxic. The principal 
agents used for systemic mycoses are amphotericin B, a fungicidal 
antibiotic fungicidal antibiotic without antibacterial activity. It remains 

the most effective for severe systemic mycoses, and the prototypical 
drug fl uconazole. Nystatin, an antibiotic, is structurally similar to 
amphotericin-B, but it is too toxic for systemic use. 
Fluconazole is cleared primarily by the kidneys therefore the half-life 
of the drug is impacted signifi cantly in the presence of renal illness. 
Monitoring of kidney function is extremely important and plan on the 
need to adjust medication dosages in the presence of kidney disease 
with compromised kidney functioning. 

Prototype: Fluconazole
Classifi cation Grouping: Anti-fungal Availability: Powder for injection, oral tablets, oral suspension

Pharmacokinetics
Route IV.
Absorption Not absorbed topically.
Distribution  ● Widely distributed and very little crosses blood–brain barrier.

 ● 90% protein bound.
Metabolism Liver.
Primary excretion Kidney.
Onset of action IV, immediate.
Duration of action Half-life 24–48 hours.
Adverse effects
Adverse effects include acute fever, chills, vomiting, anorexia, headache, ototoxicity, nephrotoxicity with electrolyte imbalances, dysrhythmias, 
cardiac arrest, occasionally hepatotoxic, possible anaphylaxis, and blood dyscrasias. 
Contraindications/precautions
Infuse slowly; withhold for blood urea nitrogen (BUN) exceeding 40 mg/dL, or if serum creatinine rises above 3 mg/dL..
Drug interactions
Drug–drug interactions may precipitate nephrotoxicity and hypokalemia; therefore, avoid concurrent therapy with furosemide. Corticosteroids, 
may also increase risk of digoxin toxicity. 
Pregnancy – Category B. Overdose – Cardiorespiratory arrest symptomatic treatment.
Special populations – Monitor patients for liver and renal laboratory 
function changes particularly in elderly patients. Monitor for hearing 
and balance changes, dizziness, or ringing in the ears. Do not breastfeed.

Anti-fungal for systemic and superfi cial infection
Forms and indications for use

Fluconazole.
Tablets, oral suspension, and IV solution.
Infections with – Candida albicans.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Pharmacokinetics
Route IV, oral.
Absorption Readily absorbed.
Distribution  ● Widely distributed and crosses blood–brain barrier.

 ● Secreted in breast milk.
 ● 12% protein bound.

Metabolism Liver.
Primary excretion Kidney.
Onset of action 1–2 hours.
Duration of action Half-life 20–50 hours.
Adverse effects
Adverse effects include nausea, vomiting, and diarrhea. 
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Group 3 – Anti-fungal for superfi cial infections
This group of infections (hair, scalp, nails, and mucous membranes) is 
typically not emergencies but can cause patients signifi cant discomfort 
and distress. Included in this group of infections are Tinea corpora 
(ringworm), Tinea cruris (jock itch), Tinea pedis (athlete’s foot), and 
Tinea unguium (nail plate fungus). This last fungal infection is very 
common in patients with diabetes due to circulatory system defi cits. 
Infants and immunosuppressed individuals may manifest symptoms 

of oropharyngeal candidiasis (thrush). In addition, fungal infections 
of the nails are among the most diffi cult to treat because the nail 
plate prevents anti-fungal medications from penetrating to the site of 
infection. These medications are not effective typically for signifi cant 
nail bed infections, which are best treated systemically with an anti-
mycosal agent (e.g., oral griseofulvin).

Prototype: Nystatin
Classifi cation grouping: Anti-fungal Availability: Powder for injection, topical

Contraindications/precautions
Contraindicated in patients who have hypersensitivity to this drug. Use with caution in patients with liver disease.
Drug interactions
Patients experience increased bleeding when administered concurrently with Coumadin. Possible hypoglycemia, prolonged effect of fentanyl, 
benzodiazepines, TCAs, methadone, and careful monitoring of phenytoin levels to prevent CNS toxicity.
Pregnancy – Category C. Overdose – Dialysis to lower serum drug level.
Special populations – Monitor patients for liver and renal laboratory 
function changes particularly in elderly patients. Monitor ethnically 
diverse populations due to metabolism through the P450 system. 

Anti-fungal for superfi cial infection
Forms and indications for use

Nystatin.
Cream, ointment, powder, tablets, lozenges.
Infections with – Candida albicans infections of the vagina, skin, and mouth.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Pharmacokinetics
Route Oral suspensions, troches, topical creams, vaginal tablets.
Absorption Poorly absorbed.
Distribution Not distributed.
Metabolism Not metabolized.
Primary excretion Unchanged in feces.
Duration of action Half-life 6–12 hours.
Adverse effects
Minor skin irritation, contact dermatitis.
Contraindications/precautions
Contraindicated in patients who have hypersensitivity to this drug. Safety not established during pregnancy or breastfeeding.
Drug interactions
Unknown.
Pregnancy – Category B. Overdose – Symptomatic treatment.
Special populations – Do not breastfeed.

SECTION IX: PHARMACOLOGICAL MANAGEMENT OF PARASITIC INFECTIONS
Protozoa and parasitic worms are very widespread organisms that 
inhabit bodies of water, the soil, and numerous animal hosts. They are 
responsible for very signifi cant morbidity and mortality worldwide. 
They may remain infectious in contaminated bodies of water or soil for 

years. Further complicating treatment is the fact that these organisms 
may change form in the human body during their lifecycles and may 
migrate throughout the organs of the human body. This complicates 
the treatment of these infections signifi cantly. 

Group 1 – Anti-malarial
The organism that causes the most signifi cant morbidity and mortality 
worldwide is Plasmodium, the parasite causing malaria. Plasmodium is 
carried by the female mosquito (vector) and endemic in many regions 

of the world. No age group is spared the devastating consequences of 
malarial infection.

Malaria may be caused by four distinct species of Plasmodium. 
When the mosquito bites a human host, the mosquito’s saliva 
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Group 2 – Treatment for non-malarial protozoan infections
Most of the world has adequate sanitation. However, some parts of the 
word, including some parts of the United States, are not completely 
free of unsanitary conditions. Giardia lamblia infection (giardiasis) 
is often transmitted by water contaminated with feces (drinking and 
recreational swimming bodies of water). Cryptosporidium parvum 
infection (cryptosporidiosis) has also been isolated from swimming 
waters, and can survive even in chlorinated water.

Other protozoan infections include toxoplasmosis and trichomoniasis, 
with the domestic cat in the primary host to the parasite causing 
toxoplasmosis, and transmission may occur to human owners via 
emptying a cat litter box. Pregnant women who contract toxoplasmosis 
have high rates of transmission to their fetuses that may result in 
stillbirth or spontaneous abortion.

Trichomoniasis is a common STD that affl icts both men and women. 
Women typically exhibit characteristic symptoms while men are often 
asymptomatic resulting in re-infection of their partners. Metronidazole 

is a drug that crosses classes being effective in both parasitic and 
bacterial infections. Cautious use is recommended with metronidazole 
for patients with a history of blood dyscrasias. Seizures have occurred 
as an adverse reaction, and patients with a history of seizure disorder 
or neurological problems should use this drug with caution.

Patients with hookworm and whipworm infections may require iron 
replacement therapy. Eradication of pinworm infections usually 
requires simultaneous treatment of all household contacts; a vigorous 
hygiene program of cleaning bed linens, nightwear, and underwear; 
and good hand-washing habits. Contrary to popular belief, treatment 
of hookworm and pinworm infections does not require special diets or 
purging with laxatives before or after the antimicrobial drug. Purging 
does not contribute to more rapid treatment success eradicating 
the organisms; patients should be instructed to avoid unnecessary 
interventions. 

Anti-malarial
Forms and indications for use

Chloroquine.
Power for injection, topical.
Infections with – P. malariae, P. falciparum.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Anti-malarials / Anti-protozoals / Amebicide Dosing Guidelines

http://www.globalrph.com/antimalarials.htm
Pharmacokinetics
Route PO, IM.
Absorption Rapidly and completely absorbed.
Distribution  ● Widely distributed.

 ● Secreted in breast milk.
Metabolism Liver.
Primary excretion Kidney.
Onset of action 1 – 2 hours.
Duration of action Half-life 70 – 120 hours.
Adverse effects
Nausea, diarrhea, some CNS, and cardiovascular toxicity at high doses. May also cause retinal toxicity manifested by blurred vision, photophobia, 
and accommodation diffi culties.
Contraindications/precautions
Patients with preexisting retinal fi eld changes should not receive this drug. Baseline and periodic vision screening should occur. Patients with liver 
impairment or excessive ethyl alcohol use should be monitored carefully. Monitor for blood dyscrasias.
Drug interactions
Avoid antacids and laxatives containing aluminum. May prolong the QT interval.
Pregnancy – Category C. Overdose – May be fatal, symptomatic treatment.
Special populations – Monitor for liver, retinal, and renal laboratory 
function changes particularly in the elderly. Urine may be rust colored. 
Do not breast-feed.

injects the parasite into the human body, where it must incubate for 
a period. Malaria may cause multiple organ system failures and be 
fatal. The goal of treatment for malaria is to interrupt the lifecycle 

of Plasmodium by interfering with its various phases with treatment 
initiated as soon as possible after the infection manifests. 

Prototype: Chloroquine
Classifi cation Grouping: Anti-malarial Availability: Tablet, IM solution
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Prototype: Metronidazole
Metronidazole is a drug that crosses classes and therefore it is 
effective in both infections involving both parasites and bacteria. 
Metronidazole disrupts both nucleic acid and protein synthesis in 
organisms susceptible to its effects. With certain anaerobic bacteria, 
it is bactericidal. Metronidazole also possesses direct action on both 
trichomonas and amoeba infections, specifi cally against Trichomonas 
vaginalis and Entamoeba histobitica. Metronidazole is also active 
against H. pylori and anaerobic bacteria, including Bacteroides and 
Clostridium. Metronidazole has been effectively used in an off-label 
manner for infections involving G. lamblia and Gardnerella vaginalis. 

Metronidazole has both anti-parasitic and anti-bacterial properties 
making it the fi rst line choice for the common infections with protozoa 
including T. vaginalis, G. lamblia, and E. histoblica. Metronidazole 
is also used to treat less common parasites, including the protozoan 
Balantidium coli, an organism that is rare in the United States, but can 
infect humans, especially world travelers. It is an intestinal protozoan 
parasite found in tainted food and water contaminated by fecal matter. 
Balantidium coli infection is generally asymptomatic, but patients 
with underlying co-morbidities may experience persistent diarrhea, 
abdominal pain, and sometimes a perforated colon. Metronidazole is 
also clinically appropriate in the treatment of Dracunculus medinensis, 
or guinea worm.

Antibacterial uses of metronidazole include treatment of anaerobic 
bacterial infections, bacterial vaginosis and in the treatment of H. 
pylori in gastritis and peptic ulcer disease. 

The majority of the anaerobic bacterial infections treated with 
metronidazole are potentially life threatening and require 
hospitalization of the affl icted patient. It is now the recommended drug 
for treatment of pseudomembranous colitis associated with C. diffi cile 
overgrowth secondary to use of antibiotics. 

Oral metronidazole is readily absorbed and widely distributed into 
most tissue and fl uids, including the cerebrospinal fl uid, breast milk, 
bone marrow, liver abscesses, vaginal secretions, and seminal fl uid. 
Metronidazole also crosses the placenta. The concentrations found 
within the cells approximate the concentration recorded outside of the 
cells. Metabolism of metronidazole occurs primarily in the liver and its 
metabolites are excreted in both urine and feces. 

Cautious use of metronidazole is recommended in patients with 
a history of blood disorders or with pre-existing seizure or other 
neurological disorders. Due to liver dysfunction, drug metabolism 
and drug clearance may be impacted, so caution is advised in the 
hepatically compromised patient. 

Metronidazole is a category B drug during pregnancy, but as with most 
drugs, researchers and experts in the fi eld recommend it not be used 
during the fi rst trimester of pregnancy. Metronidazole has been used 
to treat trichomoniasis in the second and third trimesters of pregnancy 
safely and without consequence to the fetus. Despite more than 20 
years of treatment with this medication and no reports of congenital 
abnormalities, premature births, intrauterine fetal deaths, or low birth 
weight neonates, caution should always guide treatment choices. 
According to the FDA, a nursing mother who needs metronidazole 
should interrupt nursing for 24 hours and use a single-dose regimen. 
Safety and effi cacy of metronidazole in children have been established 

only for treatment of amebiasis; although, there are also drug dosages 
published for trichomoniasis and giardiasis. Elimination of the drug 
appears to be inversely proportional to age (i.e., the younger the age of 
the child the more rapid the clearance of the drug).

Anorexia, nausea, abdominal pain, dizziness, headache, and dry mouth 
commonly occur with metronidazole, along with abnormal taste 
sensations, including that of metal. Although annoying, these effects 
are mild and resolve relatively quickly. Occasionally a patient may 
experience nausea, abdominal pain, cramping, diarrhea, or rash. Taking 
metronidazole with meals or beverages may reduce the gastrointestinal 
distress. A very rare side effect may be seizures, but this is more likely 
to occur with individuals with an underlying seizure disorder. 

Metronidazole works synergistically with warfarin, increasing 
the anticoagulant effect; practitioners should monitor patients’ 
prothrombin times. Due to similar reactions involving the use of 
Antabuse while concurrently ingesting ethyl alcohol, caution and 
labeling of medication bottles should include instructions to the patient 
to avoid all ethyl alcohol during treatment and for at least 48 hours 
after treatment completion. 

This drug does not have many unwanted effects. In fact, it is useful for 
the treatment of severe anaerobic bacterial infections of the respiratory, 
bone, skin, or central nervous systems and it is particularly effective in 
cases of bacteria vaginosis, when used over several days. The patient 
should be warned that they might experience a metallic taste when 
taking the tablet. Minor gastrointestinal and central nervous symptoms 
side effects have been reported including headache. 

Trichomonas vaginal infections frequently occur shortly after the 
completion of a menstrual cycle and is characterized by a malodorous, 
frothy discharge and vaginal irritation. Although typically associated 
with STDs, the organism responsible can live for many days on moist 
or wet surfaces, including towels and toilet seats. Trichomonas vaginal 
infections respond well to metronidazole in a one-time dose of 2 
grams. 

In the male patient, the infection may cause some discharge from 
the urethra but the infection is usually mild and often asymptomatic. 
Sexual partners should be counseled to use a condom during 
intercourse during treatment with metronidazole and the full course of 
treatment be completed to prevent re-infection. If the infection occurs 
during the fi rst trimester of pregnancy, consider deferring treatment.

The life cycle of G. lamblia (Giardia) involves the cystic and 
larvae stages. The cyst form can live in cold water for months and 
subsequently ingested by humans, especially when drinking cold 
water from streams during outdoor activities. The larval stage that is 
actively growing lives in the small intestine and can severely impair 
the mechanical process of digesting foods. Symptoms of Giardia 
infections range from completely asymptomatic to severe illness that 
is chronic in nature and accompanied by malnutrition secondary to the 
poor digestion of foods. Metronidazole is used in the United States to 
treat giardiasis, although it is not approved for this indication.

Classifi cation grouping: Anti-infective, antiprotozoal.

Availability: Oral, IV, topical.
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SECTION X: ANTI-VIRAL TREATMENTS
Many human illnesses are caused by viruses, including pharyngitis, 
mononucleosis, hepatitis, gastroenteritis, infl uenza, herpes, and 
the common cold. Although simple in their structures, viruses are 
amazingly adaptive with diverse forms. Viruses are considered 
primitive structurally when compared to bacteria and fungi; however, 
a protein coating that serves as a defensive structure typically protects 
them. Virus reproduction or replication typically occurs in fi ve distinct 
stages, and it is these stages that are the target of anti-viral therapy. 

Many viral infections only last 7 to 10 days and cause no permanent 
ill effects. However, some viruses are signifi cantly more dangerous 
with signifi cant morbidity and mortality especially in individuals 
with co-morbid medical illnesses, conditions, or patients who are 
immunosuppressed. Drug therapy for the more dangerous viruses may 
be critical to the survival or well-being of the patient. 

Viruses are parasites located within cells that are dependent upon 
the cell’s genetic material for reproduction. This is a cornerstone of 
anti-viral therapy, because effective treatment can include blockading 
entry of the virus into the cell or a medication entering the cell and 
actively interfering with viral multiplication. The associated risks 
include unintended harm to the cells as well as to the viral pathogen. 
Further complicating treatment with anti-viral therapy is that the virus 
reproduces quickly, often prior to a patient becoming symptomatic 
therefore treatment is delayed. Therefore, it is the nature of rapid 
viral replication and mutation that challenges treatment. For example, 
emergence of resistance to amantadine is common in treated patients 
and this transmission of resistance to household and family members 
has been demonstrated. Much research is underway in the area of anti-

viral medication development, partly fueled by the knowledge gained 
from the AIDS epidemic. 

Infl uenza epidemics occur yearly during autumn and winter 
in temperate regions. Illnesses result in hospitalizations and 
deaths mainly among high-risk groups (the very young, elderly 
or chronically ill). Worldwide, these annual epidemics result in 
about three to fi ve million cases of severe illness, and about 250 
000 to 500 000 deaths. Most deaths associated with infl uenza in 
industrialized countries occur among people age 65 years or older. 
In some tropical countries, infl uenza viruses circulate throughout 
the year with one or two peaks during rainy seasons. [80]

Worldwide, more than 530 million people are living with the herpes 
simplex virus type-2 (HSV2) and more than 290 million women have 
herpes papilloma virus (HPV) infection. [81] Humans are believed to 
be one of the only reservoirs for the herpes simplex virus (HSV) and it 
may lay dormant for many years. Infection with HSV is lifelong. HSV 
type 1 infections primarily occur in the eye, mouth, or lips, although 
genital manifestations are becoming more common. HSV type 2 
infections are primarily genital infections. Neonatal herpes infections 
are very dangerous with a signifi cantly high mortality rate.

“Every year, 3 to 4 million people are infected with the hepatitis C 
virus. Approximately 150 million people are chronically infected and 
at risk of developing liver cirrhosis and/or liver cancer. More than 350 
000 people die from hepatitis C-related liver diseases every year.” 
[82] “More than 240 million people have chronic (long-term) liver 
infections [with hepatitis B]. About 600 000 people die every year due 
to the acute or chronic consequences of hepatitis B.” [83] “Globally, 

Non-malarial protozoan infection
Forms and indications for use 

Metronidazole.
Tablet, suspension, solution.
Infections with – Trichomoniasis vaginalis , Entamoeba histolytica, Giardia lamblia, Cryptosporidium parvum and Anaerobic bacteria and 
Helicobacter pylori.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Metronidazole Dosing Guidelines

http://www.globalrph.com/metronidazole_renal.htm
Pharmacokinetics
Route Oral, IV, topical.
Absorption Well absorbed.
Distribution  ● Widely distributed and crosses blood–brain barrier.

 ● Secreted in breast milk.
Metabolism Liver.
Primary xxcretion Kidney and feces.

Onset of action Oral/IV rapid; topical 3 weeks.
Duration of action Oral/IV half-life 6–8 hours; topical 12 hours.
Adverse effects
Adverse effects include anorexia, nausea, vomiting, diarrhea, abdominal pain, dizziness, headache, and metallic taste. 
Contraindications/precautions
In patients with bone marrow suppression, CBCs should be monitored for leucopenia. Discontinue treatment with any sign of central nervous 
system toxicity.
Drug interactions
Consuming ethyl alcohol may precipitate a disulfi ram-like syndrome. Treatment may increase lithium levels.
Pregnancy – Category B. Overdose – Symptomatic treatment.
Special populations – Monitor patients for liver functions changes, 
particularly elderly patients. Urine may be rust colored. Do not 
breastfeed.

ANCC.EliteCME.com  Page 65



57 000 deaths and 3.4 million cases of acute hepatitis E are attributable 
to infection with hepatitis E virus genotypes 1 and 2” [84]. Contrast 
these data with the approximately 35.3 million (32.2–38.8) people 
living with HIV in 2012 [85] and it becomes clear the magnitude of 
illnesses of viral origins. 

Unlike other anti-infective agents (e.g., bacteriocidal antibiotics) 
anti-viral medications do not kill the viruses that they target, but 
rather interfere with the virus’ replication in the human host. The 
goal of anti-viral treatment is to initiate and maintain treatment to 
keep viral replication at bay. Patients need to recognize the symptoms 
of reoccurring viral illness and how to re-start treatment quickly. 
This is imperative due to the length of time it may take a patient to 

obtain and attend a healthcare visit with their provider. Any delay in 
treatment may result in a full-blown reoccurrence of illness symptoms. 
Both varicella and herpes can be effectively treated if medication 
intervention is initiated quickly. Patients need to seek treatment 
immediately if they develop symptoms of chickenpox. 

Viruses are non-living infectious agents with simple structures capable 
of rapid mutation. They survive in living host cells. Viruses are 
numerous, mutate rapidly, and may coexist with their host without 
cause disease or illness. Viruses reproduce in several stages and anti-
viral drugs target specifi c viral anatomic structures or particular parts 
of the replication/reproduction cycle.

Group 1 – Antiviral medication for herpes viruses
Pharmacotherapy for herpes simplex infections is aimed at limiting the 
duration of acute symptoms and lessening their intensity. An additional 
goal is to prevent recurrences of outbreaks. Acyclovir may trigger 
renal failure in patients due to crystal formation and precipitation of 
the drug in the kidneys. This reaction may occur more commonly 
in patients receiving parenteral doses of acyclovir; however, it may 
also occur in patients receiving oral forms of the medication, even in 
divided doses. To mitigate this, patients should drink suffi cient fl uids 
during the treatment period to remain well hydrated. Teach patients 

the signs and symptoms of kidney problems, including abdominal 
pain, decreased frequency or volume when urinating, thirst, anorexia, 
nausea, and vomiting. Other reportable signs and symptoms include 
confusion, hallucinations, tremor, unsteady gait, and seizure activity. 
Potential hematological adverse reactions include tiredness, fever, 
sore throat, chills, black, tarry stools, petichiae, and abnormal bruising 
or bleeding. Dry peeling or blistering skin associated with weakness 
of muscles, muscle cramps, rash, and itching may herald a serious 
adverse reaction. 

Prototype: Acyclovir
Classifi cation grouping: Antiviral for herpes viruses. Availability: tablet, IV solution, topical.

Antiviral for herpes viruses
Forms and indications for use

Acyclovir.
Tablet, IV solution, topical.
Infections with – HSV, Cytomegalovirus (CMV), Varicella-zoster Virus (VZV), Epstein-Barr virus (EBV), Herpes virus-type 6.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Anti-herpetic Medications Dosing Guidelines

http://www.globalrph.com/antibiotic/herpes.htm 
Pharmacokinetics
Route Oral, IV, topical.
Absorption 15–30% absorbed, minimal topical absorption.
Distribution  ● Widely distributed, crosses blood–brain barrier.

 ● Secreted in breast milk.
Metabolism Not metabolized.
Primary excretion Kidney.
Onset of action 1.5–2 hours.
Duration of Action Half-life 4–8 hours.
Adverse effects
Adverse effects include nausea, vomiting, anorexia, elevated hepatic enzymes with given orally or topically. IV route associated with 
nephrotoxicity and neurotoxicity. 
Contraindications/precautions
Use with caution in patients with kidney disease.
Drug interactions
Additive effect with other nephrotoxic drugs.
Pregnancy – Category B. Overdose – Coma, seizures, renal failure. Hemodialysis may be 

initiated. 
Special populations – Monitor patients for renal laboratory function 
changes, particularly elderly patients; also monitor patients for increased 
falling. Do not breastfeed.
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Group 2 – Anti-viral for infl uenza viruses
Infl uenza viruses are designated with the letters A, B, or C, with type 
A causing the most signifi cant outbreaks historically. Type A infl uenza 
is responsible for multiple worldwide pandemics and deaths. Every 
year is a new fl u season with new predictions of severity among 
different populations and age groups. The very young, the very old, 
and individuals with co-morbid illness are often the fi rst victims to 
succumb to fl u related mortality. The best approach to annual infl uenza 
season is prevention in the form of vaccination. The challenge is the 
ability of the virus to mutate rapidly and the imperfect predictions of 
what particular strain will be problematic. This complicates vaccine 
development and hence the need for medications to treat active 
infections. There are very few antiviral medications to treat infl uenza 
and they should not be considered substitutes for vaccination; they 
may limit the severity of viral symptoms; but not necessarily prevent 
infection.

The Centers for Disease Control and Prevention (CDC) tracks 
infl uenza outbreaks worldwide to ascertain the specifi c strains 
of infl uenza infecting individuals worldwide and any mutations 
that occur. You may obtain weekly updates from the CDC as their 
scientists track specifi c strains and outbreaks in the United States. 
The CDC also provides treatment recommendations for the use of 
specifi c antiviral agents during fl u season, including treatment updates 
when resistant strains emerge. Please visit the CDC’s website for the 
latest information. This is especially important because amantadine 
resistance occurs rapidly in patients treated with this drug, often as 
quickly as within days. 

Amantadine is well absorbed after oral administration. Amantadine is 
widely distributed to numerous body tissues and fl uids including saliva 
and nasal secretions, and it concentrates in the respiratory system 
tissues. Cerebrospinal fl uid concentrations are signifi cantly lower than 
concentrations in the bloodstream. Amantadine crosses the placenta 
and enters the breast milk. The most signifi cant adverse reactions to 
amantadine are related to mental status changes, especially in patients 
with pre-existing seizure disorders or psychotic illnesses. Amantadine 
is excreted by the kidney; therefore, prescribing amantadine cautiously 
to elderly patient or other patients who may have reduced or impaired 
renal function. 

Other potentially serious adverse effects of amantadine have occurred; 
therefore, patients should be advised that the drug may cause dizziness 
and blurred vision and to avoid operating hazardous equipment 
initially. In addition, alcohol should be avoided during therapy, as 
it would compound possible potential side effects of dizziness and 
hypotension, especially postural.

As noted above, most of the adverse reactions to amantadine involve 
central nervous system and/or mental status changes. Heart failure 
(HF) and peripheral edema have developed in patients taking 
amantadine. Careful observation and dosage adjustments must be 
considered for patients with pre-existing heart disease. Because 
amantadine is primarily excreted by the kidneys, kidney disease may 

result in signifi cant drug accumulations in both the bloodstream and 
body tissues risking toxicity. Patient with kidney disease should be 
monitored closely with regular laboratory studies to ascertain baseline 
kidney function and subsequent deviations from baseline function 
during treatment. 

The liver metabolizes amantadine, and patients with liver disease 
metabolize and clear amantadine at signifi cantly diminished rates 
when compared to individuals with healthy hepatic systems. Due to 
this reduced clearance rate, the potential for drug (and metabolites of 
the drug) toxicity increase necessitating very prudent use in patients 
with severe liver dysfunction. 

Amantadine is a pregnancy category C drug. Animal testing 
demonstrated toxicity associated with embryonic death and deformities 
were observed therefore use among pregnant women must be pursued 
very cautiously and only when the clear risks of infection outweigh the 
risks to the embryo or fetus.  

Baseline evaluation of renal function should be considered for older 
and health compromised patients who may take amantadine to prevent 
fl u. This is very important because the treatment regime to prevent 
fl u differs from active fl u treatment. Amantadine prevention includes 
treatment for several weeks rather than the more typical 5- to 7-day 
course of treatment during active infection with infl uenza. All patients 
taking amantadine should be assessed for irritability and seizure 
activity. Older patients should also be evaluated for mental status 
changes including confusion, hallucinations, and other cognitive 
impairments in the domains of cognition and memory while receiving 
prophylactic treatment with amantadine. Further, in the elderly 
or infi rm patient, respiratory and cardiac monitoring is critically 
important to detect symptoms of possible congestive heart failure, 
including breath sound and heart sound changes. Weights should 
also be monitored to recognize fl uid retention and the possibility of 
impending congestive heart failure. 

Patients and their family members should report any signs or 
symptoms of congestive heart failure, including swelling of the feet 
or legs, bloating, and shortness of breath. In addition, patients should 
report any neurological or mental status changes, including depressed 
mood, suicidality, any form of hallucinations, confusion, seizure 
activity, and gait or balance disturbances. Anticholinergic effects of 
dry mouth, blurred vision, diffi culty with urination, and constipation 
can also occur with amantadine. Treatment with anti-infl uenza drugs 
should be initiated within 48 hours of the onset of the illness for 
maximum therapeutic effect. A patient presenting with symptoms that 
include fever, muscle aches, and cough, with recognized fl u activity 
in the community may result in the NP prescriber forming a rapid 
clinical diagnosis. However, caution is necessary because these are 
non-specifi c symptoms present in many other conditions. Prior to 
prescribing anti-infl uenza medications, the practitioner should conduct 
rapid testing that is easily available and yields quick results. 
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Group 3 – Antiviral for hepatitis viruses
Viral hepatitis is a common infection. Hepatitis may be acute or 
chronic, with pronounced symptoms of fever, chills, or prolonged 
fatigue. Hepatitis A is spread through oral–fecal routes and may 
cause epidemics. In the United States, the spread of hepatitis A is 
often through contaminated food products. Currently, no anti-viral is 
specifi cally labeled for use with hepatitis A infection and treatment 
recommendations are to prevent infection through proper sanitation 
and hand washing.

Hepatitis B is primarily spread through contaminated blood and 
body fl uids and through vertical transmission. The best treatment 
for hepatitis B infection is prevention through immunization. In its 

chronic form, hepatitis B pharmacotherapy may include antivirals, 
including lamivudine (prototype – see below) or one of the interferon 
formulations. 

Hepatitis C is more common than hepatitis B and is primarily 
transmitted through infected blood or body fl uids. Sexual transmission 
can also occur, but it is rare. There is no vaccine for hepatitis C, 
because of its propensity to mutate rapidly. Treatment is typically with 
a combination of interferon and the antiviral ribavirin.

Antiviral for infl uenza viruses
Forms and indications for use

Amantadine.
Tablet.
Infections with – Infl uenza A, B, C.
Patients with Parkinson’s Disease.

DOSAGES
Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 

vary according to site of infection and type of organism.
Anti-Infl uenza Medication Dosing Guidelines
http://www.globalrph.com/anti-infl uenza.htm

Pharmacokinetics
Route Oral.
Absorption Completely absorbed.
Distribution  ● Widely distributed, crosses blood–brain barrier.

 ● Secreted in breast milk.
Metabolism Not metabolized.
Primary xxcretion Kidney.
Onset of action 48 hours.
Duration of action Half-life 20–50 hours.
Adverse effects
Adverse events include central nervous system symptoms of insomnia, dizziness, nervousness, decreased concentration, mental confusion. May 
worsen other neuropsychiatric symptoms including suicidal ideation.
Contraindications/precautions
Should be used with caution in patients with central nervous system or psychiatric diseases. Do not abruptly withdraw from patients with 
Parkinson’s disease.
Drug interactions
Avoid alcohol.
Pregnancy – Category C. Overdose – Serious CNS toxicity and death. Physostigmine may be 

given IV. 
Special populations – Monitor for renal laboratory function changes, 
particularly in elderly patients; also monitor patients for increased 
falling. Monitor psychiatric patients carefully. Do not breastfeed.

Prototype: Amantadine
Classifi cation grouping: Antiviral infl uenza viruses, viral replication 
inhibitor.

Availability: tablet, IV solution, topical.
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Group 4 – Antiviral for HIV – AIDS
Acquired immunodefi ciency syndrome (AIDS) is caused by human 
immunodefi ciency virus (HIV). This virus has two primary forms 
HIV-1 and HIV-2. Most cases of HIV infection are caused by HIV-
1. Transmission occurs by being exposed to contaminated body 
fl uids (blood, semen) and can be transmitted horizontally through 
direct contact or vertically in utero or through breastfeeding. Initially 
a deadly challenge when fi rst appearing in the early 1980s, HIV 
infection has become a chronic illness in western industrialized 
countries. Albeit no cure exists, but individuals are now able to live 
relatively symptom free for years. However, challenges exist because 
of the ability of the virus to mutate rapidly resulting in drug-resistant 
strains. Other non-industrialized countries, however, still bear a 

disproportionate number of cases that progress from HIV infection to 
full-blown AIDS. The goal when initiating treatment for HIV infection 
is early detection and intervention to reduce the total number of viruses 
that are replicating and to prevent vertical transmission from a woman 
to her fetus. The treatments for HIV infection are changing rapidly 
and the many combinations of therapies warrant an individual course. 
Therefore, one prototypical medication in the HIV treatment arsenal 
is described below to provide the reader with some information about 
this specialized class anti-virals that target RNA replication.

Antiviral for hepatitis
Forms and indications for use

Lamivudine.
Tablet.
Infections with – HBV.

Black Box Warnings
Lactic acidosis/severe hepatomegaly

Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, associated with nucleoside analogue use alone or in combination; 
suspend treatment if clinical or laboratory fi ndings suggest lactic acidosis or hepatotoxicity.

Non-interchangeable forms
Lamivudine dosage forms contain higher dose used to treat HIV compared to lamivudine-HBV dosage forms used to treat chronic HBV. Ensure 

patients receive correct dosage form for indicated use.

Hepatitis B exacerbation
Severe acute HBV exacerbations in HBV/HIV co-infected patients on Lamivudine D/C. Monitor hepatic function closely for at least several 

months in HBV/HIV co-infected patients who are on D/C abacavir/lamivudine. Initiate anti-HBV treatment, if needed. [86]
DOSAGES

Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 
vary according to site of infection and type of organism.

Anti-hepatitis Medications Dosing Guidelines
http://www.globalrph.com/anti-hepatitis.htm

Pharmacokinetics
Route Oral.
Absorption Rapidly absorbed.
Distribution  ● Widely distributed, crosses blood–brain barrier in children.

 ● Secreted in breast milk.
 ● Bound to protein 36%.

Metabolism Minimal liver.
Primary excretion Kidney.
Onset of action Unknown.
Duration of action Half-life 12 hours.
Adverse effects
Adverse effects include GI symptoms (e.g., nausea, vomiting, and diarrhea), ear-nose-throat (ENT) infection, and fatigue.
Contraindications/precautions
Use cautiously in patients with kidney disease. Monitor hepatic enzymes and discontinue immediately if hepatotoxicity signs/symptoms are noted.
Drug interactions
Use cautiously in patients receiving medications that affect kidney or hepatic function. 
Pregnancy – Category C. Overdose – No antidote, treat symptomatically.
Special populations – Monitor patients for renal laboratory function 
changes, particularly elderly patients. Monitor children with history of 
pancreatitis. Monitor psychiatric patients carefully. Do not breastfeed.

Prototype: Lamivudine
Classifi cation grouping: Antiviral hepatitis viruses, especially HBV. Availability: Tablet.
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Prototype: Zidovudine
Classifi cation grouping: Antiretroviral, Nucleoside reverse 
transcriptase inhibitor.

Availability: Tablet, IV solution.

Antiviral for HIV - AIDS
Forms and indications for use

Zidovudine.
Tablet, IV solution.
Infections with – HIV infection, Postexposure prophylaxis in HIV-exposed healthcare workers, and to reduce transmission of HIV from an HIV-
positive mother to her fetus.

Black Box Warnings
Hematologic Toxicity

Zidovudine-associated neutropenia and severe anemia, especially in patients with advanced HIV.

Myopathy
Symptomatic myopathy associated with prolonged zidovudine use.

Lactic Acidosis/Severe Hepatomegaly
Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, associated with nucleoside analogue use alone or in combination; 

suspend treatment if clinical or laboratory fi ndings suggest lactic acidosis or hepatotoxicity[87].
DOSAGES

Consult pocket or electronic reference for specifi c prescribing information by illness – dosages 
vary according to site of infection and type of organism.

HIV Solo or Poly Medication Dosing Guidelines
http://www.globalrph.com/antivirals2.htm

Pharmacokinetics
Route Oral or IV.
Absorption Rapidly absorbed.
Distribution  ● Widely distributed, crosses blood–brain barrier.

 ● Secreted in breast milk.
Metabolism Liver.
Primary excretion Kidney.
Onset of action 1–2 hours.
Duration of action Half-life 1 hour.
Adverse effects
Adverse effects include GI symptoms (e.g., nausea, anorexia, and diarrhea), fatigue, myalgia, and weakness. 
Contraindications/precautions
Use may suppress bone marrow function. Use with caution in patients with preexisting anemia. Patients with impaired hepatic or renal function 
may require dosage reduction to prevent toxic accumulation.
Drug interactions
Use cautiously in patients receiving medications that affect kidney or hepatic function. 
Pregnancy – Category C. Overdose – Treat symptomatically.
Special populations – Monitor patients for renal laboratory function 
changes, particularly in elderly patients. Monitor ethnically diverse 
populations carefully due to metabolism of this drug through the P450 
system. Do not breastfeed.

SUMMARY

Adverse drug reactions
Adverse drug reactions occur frequently and the only interventions to 
prevent these untoward events are through maintaining prescriptive 
competency through education and research. Since as many as 70 
to 80% of adverse drug reactions are dose-related, our success in 
preventing these reactions is contingent on our grasp of the principles 
of pharmacology that provide the scientifi c basis for dose selection. 
This becomes critically important when we prescribe drugs that have 
a narrow therapeutic index. A drug interaction results when the effects 
of a drug are altered in some way by the presence of another drug, by 
food, or by environmental exposure. The risk of developing an adverse 

drug reaction (ADR) secondary to a drug–drug interaction increases 
signifi cantly with the number of medications a patient is receiving. 

A meta-analysis of adverse drug reactions in hospitalized patients 
[88] found serious adverse drugs reactions to be quite common. These 
authors further state:

Perhaps, our most surprising result was the large number of fatal 
ADRs. We estimated that in 1994 in the United States 106 000 
(95% CI, 76000–137000) hospital patients died from an ADR. 
Thus, we deduced that ADRs might rank from the fourth to sixth 
leading cause of death. Even if the lower confi dence limit of 76 
000 fatalities was used to be conservative, we estimated that ADRs 
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could still constitute the sixth leading cause of death in the United 
States, after heart disease (743 460), cancer (529 904), stroke (150 
108), pulmonary disease (101 077), and accidents (90 523); this 
would rank ADRs ahead of pneumonia (75 719) and diabetes (53 
894). [88]

Perceptions about adverse drugs reactions vary among healthcare 
providers. For example, these authors noted:

When the respondents were asked about the drugs causing 
ADRs, antibiotics and analgesics was the major group of drugs. 
Of these sulpha group of drugs, metronidazole, 3rd generation 
cephalosporins, NSAIDS like diclofenac, tramadol cause 
important ADRs. This is mainly because these are the most 
common therapeutic agents used in medical practice and the over 
usage and the unwanted usage of these drugs by the patients. 

The main manifestations produced by these drugs were skin 
rashes, epigastric pain, nausea, vomiting, diarrhea, followed by 
hypoglycemia, dizziness, drowsiness, seizure, tachycardia, tremors 
etc. These ADRs can be prevented by the restricted use and 
reduced dosage of the prescribed drugs. [89]

Medication prescriptive privileges for NPs are a signifi cant 
responsibility requiring vigilance, continuing education, the use 
of evidence based guiding principles, and continuous quality 
improvement initiatives. Such activities can reduce the morbidity and 
mortality faced by patients and their family and concurrently reduces 
the professional liability faced by the nurse practitioners themselves.

According to CNA’s Nurse Practitioner Claims Study (1998–2008), 
17.7% of malpractice claims against nurse practitioners (NPs) 
involved medication. Among the most common errors were 
prescribing the wrong medication, prescribing the wrong dose, 
failing to properly discontinue a medication, and prescribing an 
incompatible, contraindicated, or interactive medication. [90]

Nurse pratitioners blend both nursing and medical knowledge and 
are required to have advanced understanding of pathophysiology, 
various disease processes, pharmacology and nursing science. These 
are the minimal requisite domains of knowledge to be a safe prescriber 
of medications and to make rational, informed decisions about 
medications for patient conditions.

Glossary of terms
Absorption: The movement of a drug from its site of administration 
into the blood.

Additive effect: Combining two drugs produces effect that is the sum 
of the individual drugs.

Aerosol:  Solid or liquid particles of drug suspended in a gas. 

Affi nity: The strength of the bond between a particular drug or 
naturally occurring substance and a drug receptor site.

Agonist: A drug (natural or synthetic) or naturally occurring body 
substance that will bind with a receptor site and produce a stimulating 
action.

Anaphylaxis:  Exaggerated hypersensitivity reaction to a previously 
encountered drug or foreign protein. 

Antagonist: A drug (natural or synthetic) or a naturally occurring body 
substance that will bind with a receptor site and block the action at that 
site.

Antagonistic action:  Combination of two drugs gives less than an 
additive effect (action). 

Antidote:  Agent given to counteract an unwanted effect of a drug. 

Bioavailability: The degree of activity or amount of an administered 
drug or other substance that becomes available for activity in the target 
tissue.

Biotransformation: Chemical alteration of a substance, especially of 
a drug, within the body, as by the action of enzymes.

Brand name:  Commercial name for a drug; trademark or trade name. 

Chemical name: Chemical formula for a drug. 

Contraindications: Inadvisable action, such as with medical 
treatment. 

Cumulative effect: When a drug is repeatedly administered and 
produces more pronounced outcomes when compared to the fi rst dose.

Distribution: The movement of absorbed drug in bodily fl uids 
throughout body to target tissues. 

Drug antagonism: Combined effect of two drugs is less than sum of 
two drugs given separately.

Drug dependence: Patient has a physiological withdrawal symptoms 
if the drug is stopped.

Drug-drug interaction: Effects of drug are modifi ed by another drug.

Effi cacy: The ability of a drug or naturally occurring substance to 
stimulate the receptor site to exert an action.

Elimination: Removal of the drug from the body by organs of 
elimination.

Generic name: Noncommercial name of a drug. 

Half-life: The duration of time that it takes for a half of a sample of 
particles, etc., to decay.  We usually consider the half-life of a drug in 
relation to the amount of the drug in plasma.

Iatrogenic: A condition caused by treatment (drug or procedures) 
administered by physicians or medical personnel. 

Idiosyncrasy: Abnormal or peculiar response to a drug

Idiosyncratic reaction: Unexpected effect produced in particularly 
sensitive patient, but not seen in most people. 

Inhalation administration:  Administration of drugs in gaseous or 
vapor from or through the nose of mouth. 

Metabolism: The enzymatic alteration of drug structure to enhance 
excretion, inactivate a drug, increase the therapeutic action of a drug, 
activate a prodrug, increase, or decrease toxicity.

Parenteral administration: Administration of a drug by injection into 
the skin, muscles, or veins (any route other than the digestive tract). 
Included are: subcutaneous, intradermal, intramuscular, intravenous, 
intrathecal, and intracavity injections. 

Pathogenicity: The potential capacity of certain species of microbes or 
viruses to cause a disease.

Potentiation: Concurrent administration of drugs increases effect of 
another drug.

Receptor agonist: Drug is a “perfect fi t” on the receptor site.

Receptor antagonist: Drug blocks or competes for the receptor site.

Resistance:  Lack of benefi cial response. 

Specifi city: The receptor site’s ability to discern molecules similar 
structurally to the naturally occurring substance that will stimulate the 
drug receptor site.

Sublingual administration: Drugs are given by placement under the 
tongue. 

Synergism: Combining two drugs produces an effect that is greater 
than the sum of the two drugs.

ANCC.EliteCME.com  Page 71



Tachyphylaxis: Patient has quickly developing tolerance; initial 
response cannot be repeated; higher doses needed.

Teratogenesis: The process by which congenital malformations are 
produced in an embryo or fetus.

Therapeutic window or index: The range of medication in the blood 
stream known to produce desirable and non-toxic effects. These 
windows may be wide or very narrow.

Tolerance: Drug produces decreased physiological response after 
repeated doses.

Transport:  Movement of a drug across a cell membrane into body 
cells. 

Glossary of terms derived from multiple sources. Please see these 
additional reference materials available on the Internet.
http://medical-dictionary.thefreedictionary.com/
http://www.bumc.bu.edu/busm-pm/academics/resources/glossary/
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BUGS AND DRUGS PHARMACOLOGY OF INFECTIOUS DISEASE REVIEW
Self Evaluation Exercises

Select the best answer for each question and check your answers at the bottom of the page 75.

You do not need to submit this self-evaluation exercise with your participant sheet.

1. Criteria for choosing an effective drug for a disorder include:
a. Asking the patient what drug they think would work best for 

them.
b. Consulting nationally recognized guidelines for disease 

management.
c. Prescribing medications that are available as samples before 

writing a prescription.
d. Following U.S. Drug Enforcement Administration (DEA) 

guidelines for prescribing.

2. Parasites are primarily a disease of impoverished countries and 
rarely infect individuals in the United States; however infections 
do occur.  One of the most common parasitic infections occurring 
in the United States is:
a. Candida species.
b. Malaria.
c. Typhoid Fever.
d. Giardia species.

3. Clinical judgment in prescribing includes:
a. Considering the cost to the patient of the medication 

prescribed.
b. Always prescribing the newest medication available for the 

disease process.
c. Handing out drug samples to poor patients.
d. Prescribing all generic medications to cut costs.

4. The elderly are at high risk of adverse drug reactions due to:
a. Having greater muscle mass than younger adults, leading to 

higher volume of distribution.
b. The extensive studies that have been conducted on drug safety 

in this age group.
c. The blood–brain barrier being less permeable, requiring higher 

doses to achieve therapeutic effect.
d. Age-related decrease in renal function.

5. The Nurse Practitioner chooses to give cephalexin every 8 hours 
based on knowledge of the drug’s:
a. Propensity to go to the target receptor.
b. Biological half-life.
c. Pharmacodynamics.
d. Safety and side effects.

6. Azithromycin dosing requires the fi rst day’s dose be twice those of 
the other 4 days of the prescription.  This is considered a loading 
dose.  A loading dose:
a. Rapidly achieves drug levels in the therapeutic range.
b. Requires 4 to 5 half-lives to attain.
c. Is infl uenced by renal function.
d. Is directly related to the drug circulating to the target tissues.

7. Tommy is a 10 year old with sinusitis.  Treatment for a child with 
sinusitis is:
a. Amoxicillin.
b. Azithromycin.
c. Cephalexin.
d. Levofl oxacin.

8. The drug of choice for treatment of primary or secondary syphilis 
is:
a. Ceftriaxone IM.
b. Penicillin G Potassium/Sodium.
c. Oral azithromycin.
d. Oral ciprofl oxacin.

9. Jonathan has been diagnosed with strep throat and needs a 
prescription for an antibiotic.  He says the last time he had 
penicillin he developed a red, blotchy rash.  The appropriate 
antibiotic to prescribe would be:
a. Penicillin VK, since his rash does not sound like a serious 

rash.
b. Amoxicillin.
c. Cefadroxil (Duricef).
d. Erythromycin.

10. Janet was recently treated with clindamycin for an infection.  She 
calls the nurse because she is having frequent diarrhea that she 
thinks may have blood in it.  What would be the appropriate care 
for her?
a. Encourage increased fl uids and fi ber.
b. Assess for pseudomembranous colitis.
c. Advise her to eat yogurt daily to help restore her gut bacteria.
d. Start her on an antidiarrheal medication.

11. Fluoroquinolones have a Black Box warning regarding ____ even 
months after treatment.
a. Renal dysfunction.
b. Hepatic toxicity.
c. Tendon rupture.
d. Development of glaucoma.

12. Sally is a 16-year-old female with a urinary tract infection.  She 
is healthy, afebrile, with no use of antibiotics in the previous 6 
months and no drug allergies. An appropriate fi rst-line antibiotic 
choice for her would be:
a. Azithromycin.
b. Trimethoprim-sulfamethoxazole.
c. Ceftriaxone.
d. Levofl oxacin.

Page 74  ANCC.EliteCME.com



Answers: 1.B  2.D  3.A  4.D  5.B  6.A  7.A  8.B  9.D  10.B  11.C  
21.B  13.C  14.B  15.A

13. Jim presents with fungal infection of two of his toenails 
(onychomycosis).  Treatment for fungal infections of the nail 
includes:
a. Miconazole cream.
b. Ketoconazole cream.
c. Oral griseofulvin.
d. Mupirocin cream.

14. When prescribing metronidazole (Flagyl) to treat bacterial 
vaginosis, patient education would include:
a. Metronidazole is safe in the fi rst trimester of pregnancy.
b. Consuming alcohol in any form may cause a severe reaction.
c. Sexual partners need concurrent therapy.
d. Headaches are a sign of a serious adverse reaction and need 

immediate evaluation.

15. The goal of antiretroviral therapy (ART) in HIV-positive patients 
is:
a. Maximum suppression of HIV replication.
b. Eradication of HIV virus from the body.
c. Determining a treatment regimen that is free of adverse effects.
d. Suppression of CD4 T-cell count.
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Pharmacology: Mental Health Medications 

5 Contact Hours

Release Date: 5/18/2015 Expiration Date: 5/17/2018

Audience 
This course was designed and developed for nurses, advanced 
practice nurses, nurse practitioners, and other licensed professionals 

who provide patient care in multiple settings along the healthcare 
continuum. 

Purpose statement 
To inform professional nurse practitioners on the pharmacology of 
Mental Health Medications regardless of the nurses’ speciality.

Learning objectives
Upon completion of this course, the nurse will be able to:

  Identify the classifi cations of drugs used to treat depression.
  Explain the action of each classifi cation of antidepressant drug 

therapy.
  Describe the side effects of each classifi cation of antidepressant 

drug therapy.
  Identify herbs used in the treatment of depression.
  Explain the potential reactions when using herbs for the treatment 

of depression. 
  Explain nursing considerations for the client on antidepressant 

drug therapy.
  Identify the classifi cations of drugs used to treat anxiety.
  Describe the action of each classifi cation of drugs used to treat 

anxiety.
  Identify the side effects of anti-anxiety drugs.
  Explain the potential reactions when using herbs for the treatment 

of anxiety. 

  Explain nursing considerations for the client on anti-anxiety 
drugs. 

  Discuss pharmacological interventions for alcoholism.
  Evaluate the various types of drugs used in the treatment of bipolar 

disorder.
  Explain the benefi ts and risks of drugs used in the treatment of 

bipolar disorder.
  Identify important considerations for nurses relating to the 

pharmacologic treatment of bipolar disorder.
  Describe the various drugs used in the treatment of schizophrenia.
  Identify the side effects of drugs used in the treatment of 

schizophrenia.
  Identify drugs used to control or lessen the side effects of drugs 

used in the treatment of schizophrenia. 
  Discuss important nursing considerations for clients taking drugs 

used in the treatment of schizophrenia.

How to receive credit 
 ● Read the entire course, which requires a 5-hour commitment of 

time. 
 ● Depending on your state requirements you will asked to complete 

either: 
 ○ An attestation to affi rm that you have completed the 

educational activity.

 ○ OR completed the test and submit (a passing score of 70 
percent is required).
Note: Test questions link content to learning objectives as a 
method to enhance individualized learning and material retention.

 ● Provide required personal information and payment information.
 ● Complete the MANDATORY Self-Assessment and
 ● Print the Certifi cate of Completion. 

Accreditation statement
Elite is accredited as a provider of continuing nursing education 
by the American Nurses Credentialing Center’s Commission on 
Accreditation.

Designation of credit
Elite designates this continuing nursing education activity for 5.0 
contact hours.  

Faculty
Adrianne Avillion, D.Ed., RN Candy Mount, Content Reviewer

Activity directors
Thomas S. Burrell, PhD, MN, CRNI-R, RN-BC-R
Director of Nursing, Lead Nurse Planner
Tracey Foster

Director of Programing, Elite
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Disclaimer 
The information provided at this activity is for continuing education 
purposes only and is not meant to substitute for the independent 
medical judgment of a healthcare provider relative to diagnostic and 
treatment options of a specifi c patient’s medical condition.

© 2015:  All Rights Reserved.  Materials may not be reproduced 
without the expressed written permission or consent of Elite 
Professional Education, LLC.  The materials presented in this 
course are meant to provide the consumer with general information 
on the topics covered.  The information provided was prepared by 
professionals with practical knowledge of the areas covered.  It is 

not meant to provide medical, legal, or professional advice.  Elite 
Professional Education, LLC recommends that you consult a medical, 
legal, or p professional services expert licensed in your state.  Elite 
Professional Education, LLC had made all reasonable efforts to ensure 
that all content provided in this course is accurate and up to date at the 
time of printing, but does not represent or warrant that it will apply to 
your situation or circumstances and assumes no liability from reliance 
on these materials.  Quotes are collected from customer feedback 
surveys.  The models are intended to be representative and are not 
actual customers.

Introduction
Mental illness, defi ned as diagnosable mental disorders, causes more 
disability in developed countries than any other group of illnesses, 
including cancer and cardiac disease. In fact, it is estimated that 25 
percent of all adults in the United States will develop at least one 
mental illness during their lifetime.1

The prevalence of mental illness makes it almost a certainty that 
nurses, no matter their practice setting or specialty, will care for 
persons who are currently experiencing a mental illness. It also 

makes it likely that these persons are taking medications for such 
illnesses or will need to be prescribed appropriate pharmacotherapy. 
Therefore, it is imperative that all nurses be knowledgeable about the 
types of medications prescribed for various mental illnesses, their 
actions, dosage, side effects and potential adverse interactions. This 
education program will provide information about the pharmacological 
interventions for several of the most commonly encountered mental 
illnesses.

Antidepressant pharmacology
The reported incidence of depression has risen every year since early 
in the 20th century. In the United States, it is estimated that one in six 
people experience a depressive episode at some point in their lifetime. 
However, only half of the people who meet the criteria for diagnosis 
seek treatment for their depression.2 

Depression is characterized by feelings of sadness, hopelessness, 
helpless, suicidal ideation, worthlessness, or guilt inappropriate to the 
situation, tiredness, decreased enjoyment and interest in previously 
enjoyable activities, and diffi culty concentrating.16

Prescription antidepressant medication is the most common treatment 
modality for depression. About 80 percent of clients who take 
antidepressants report an improvement in their symptoms.3

Treatment length varies among clients. Treatment for an initial 
depressive episode may last from six months to a year, and recurrent 
episodes may require two years of treatment with antidepressants. 
Chronic depression may necessitate lifelong treatment.3

It may take from one to eight weeks for antidepressant medication 
to become effective, depending on the dosage and the client. Drugs 
are generally prescribed initially at a low dose, which is gradually 
increased according to the client’s tolerance and response to the drug. 
Clients should be taught that therapeutic effects are not immediately 
apparent.3,4

Drug alert! Clients on antidepressant medication must be carefully 
monitored. In some cases, antidepressants may increase the risk for 
suicidal ideation, particularly in young adults and children.3,4

The Food and Drug Administration (FDA) mandates that all 
antidepressants carry a warning that some children, adolescents 
and young adults may be at increased risk for suicidal ideation. All 
clients, however, should be monitored meticulously for any increase in 
depression or unusual behavior, particularly during the fi rst few weeks 
after antidepressant therapy is initiated.4,5

Antidepressant medications include the following:3,4

 ● SSRIs: selective serotonin reuptake inhibitors.
 ● Tricyclic antidepressants (TCA) and tetracyclic antidepressants: 

referred to as cyclics.
 ● MAOIs: monoamine oxidase inhibitors. 
 ● Atypical antidepressants: also referred to as non-SSRIs.
 ● SNRIs: Serotonin and norepinephrine reuptake inhibitors.

Drug alert! Antidepressants are sometimes prescribed to treat 
conditions other than depression, such as panic disorder, post-
traumatic stress disorder (PTSD), anxiety disorders, obsessive-
compulsive disorder, and premenstrual dysphoric disorder.4
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Age-related concerns
Antidepressant use in children and adolescents requires meticulous 
monitoring. However, many medications have not been studied or 
approved for use with children. Researchers are not sure how these 
medications affect a child’s growing body. Physicians often will 
prescribe an FDA-approved medication on an “off-label” basis for 
children even though the medicine is not approved for the specifi c 
mental disorder or age. Young people may have different reactions and 
side effects than adults and are at somewhat greater risk for suicidal 
ideation when taking antidepressants. 3,4

Because older people often have more medical problems than other 
groups, they tend to take more medications than younger people, 
including prescribed, over-the-counter and herbal medications. 
As a result, older people have a higher risk for experiencing 

adverse drug interactions, missing doses or overdosing. Older 
people also tend to be more sensitive to medications. Even healthy 
older people react to medications differently than younger people 
because their bodies process it more slowly. Therefore, lower or 
less frequent doses may be needed. 

Sometimes memory problems affect older people who take 
medications for mental disorders. An older adult may forget his or her 
regular dose and take too much or not enough. A good way to keep 
track of medicine is to use a seven-day pillbox, which can be bought 
at any pharmacy. At the beginning of each week, older adults and their 
caregivers fi ll the box so that it is easy to remember what medicine 
to take. Many pharmacies also have pillboxes with sections for 
medications that must be taken more than once a day.3,4 

Selective serotonin reuptake inhibitors (SSRIs )
The most commonly prescribed antidepressants, SSRIs are considered 
to be generally safe and cause fewer side effects than other 
classifi cations of antidepressants.5 They work by blocking central 
nervous system (CNS) reabsorption (reuptake) of the neurotransmitter 
serotonin in the brain. Altering the balance of serotonin is believed 
to facilitate the brain’s ability to send and receive various chemical 
“messages.” This helps to alleviate depression. These drugs are 
referred to as selective because they primarily have an impact on 
serotonin, not on other types of neurotransmitters.3,4,5

The following SSRIs are used for the treatment of depression:4,5

 ● Citalopram (Celexa).
 ● Escitalopram (Lexapro).
 ● Fluoxetine (Prozac, Prozac Weekly, Sarafem).
 ● Paroxetine (Paxil, Paxil CR, Pexeva).
 ● Sertraline (Zoloft).
 ● Fluoxetine combined with the atypical antipsychotic olazapine 

(Symbayax).

Some SSRIs are available in the extended-release or controlled release 
forms. These are usually designated with the letters XR or CR. Such 
drugs enable a controlled release of medication throughout the day or 
even for a week at a time with just a single dose.4,5

Side effects commonly associated with SSRIs include:3,4,5

 ● Fatigue.
 ● Headache.

 ● Tremor.
 ● Dizziness.
 ● Insomnia.
 ● Dry mouth.
 ● Nausea.
 ● Diarrhea.
 ● Agitation or restlessness.
 ● Reduced libido.
 ● Diffi culty reaching orgasm.
 ● Erectile dysfunction.
 ● Rash.
 ● Diaphoresis.
 ● Weight gain.
 ● Drowsiness.

Drug alert! Sexual side effects are common in persons taking SSRIs. 
Over 50 percent of clients taking SSRIs report sexual side effects.5

Clients must be taught about side effects and when and how to report 
them.

In addition to the previously mentioned risk for increased suicidal 
ideation and identifi ed common side effects, there are a number of 
safety concerns associated with SSRIs. These concerns require nursing 
intervention in the form of excellent client education. Clients must be 
aware of potential adverse effects and when and how to report them.

Pregnancy 
Some antidepressants may place the fetus at risk during 
pregnancy or the drugs may pass to the baby during breast-
feeding. Paroxetine (Paxil) in particular seems to be linked to an 
increased risk of birth defects, including cardiac and respiratory 

problems.5 Women of childbearing age should be counseled about 
the risks of taking an antidepressant while pregnant. Women who 
are considering becoming pregnant should discuss depression 
treatment options before becoming pregnant.

Drug interactions
There are a number of drugs that can cause harmful effects if taken 
in conjunction with antidepressants. That is why it is so important to 
explain to clients that they must inform their health care providers of all 
of the medications they take, including not only prescription drugs, but 
over-the-counter medications, herbal preparations, vitamins, minerals 
and even nutrition supplements and weight-loss products. Many clients 
assume that non-prescription medications and substances such as aspirin, 
herbal preparations and vitamins are not really medicines, so they do not 
bother to inform their health care providers that they are taking them. 
Clients need to be told that any or all of these substances may interact 
negatively with antidepressants.

Aspirin products, other non-steroidal anti-infl ammatory drugs 
(NSAIDs), Coumadin and other drugs that increase coagulation time 

may increase the risk of bleeding if taken in conjunction with SSRIs. 
Clients who take such drugs should be cautioned about this risk and 
monitored closely.4,5 When possible, alternatives to these types of 
drugs should be investigated while the client is taking SSRIs.

Monoamine oxidase inhibitors (MAOIs), such as phenelzine (Nardil) 
and isocarboxazid (Marplan), are also used in the treatment of 
depression. However, they must not be used in conjunction with 
SSRIs, nor should SSRIs be used within 14 days of MAOI therapy. 

Use of MAOIs in too-close conjunction with SSRIs can cause 
neuroleptic malignant syndrome. This syndrome can be fatal 
and is characterized by hyperthermia, rigidity and autonomic 
dysregulation.4,5,6
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Serotonin syndrome is also a serious adverse reaction to antidepressant 
therapy. It is most likely to occur when two medications that raise 
serotonin are used in combination. This includes the herbal supplement 
St. John’s wort, sometimes used in the treatment of depression. 

Serotonin syndrome is characterized by confusion, hallucinations, 
restlessness, loss of coordination, vomiting, tachycardia, irregular 
heart rates, dilated pupils, fever, changes in blood pressure and 
unconsciousness.4,5

Discontinuing the drug
Clients must be instructed to take SSRIs as prescribed. They must not 
miss several doses and must not discontinue using the drug abruptly. 
When discontinuing SSRIs, the dosage must be tapered gradually 
under the supervision of the prescriber. Abrupt discontinuation can 
cause withdrawal-like symptoms that include:4,5

 ● Nausea.
 ● Headache.
 ● Dizziness.
 ● Lethargy.
 ● Flu-like symptoms.

Tricyclic antidepressants (TCAs) and tetracyclics
TCAs and tetracyclics are among the earliest identifi ed antidepressants 
and are sometimes referred to as cyclics. Although effective, they 
have been replaced by antidepressants that cause fewer side effects. 
However, TCAs and tetracyclics may still be prescribed for clients 
who do not respond to other classifi cations of antidepressants.7

These drugs work by increasing the amount of norepinephrine, 
serotonin, or both in the CNS by blocking their reuptake by the 
presynaptic neurons.4 These actions make more norepinephrine, 
serotonin, or both available in the brain, which, in turn, enhances the 
ability of brain cells to send and receive messages. They also affect 
other types of neurotransmitters, which can cause a number of side 
effects. Route of administration varies, depending on the specifi c 
cyclic. Some are available in injectable formats as well as oral 
routes.4,7

Cyclics used in the treatment of depression include:3,4,7

 ● Amitriptyline (Elavil).
 ● Amoxapine (Asendin).
 ● Desipramine (Norpramin).
 ● Doxepin (Sinequan).
 ● Imipramine (Tofranil).
 ● Maprotiline (Ludiomil).
 ● Nortriptyline (Pamelor).

 ● Protriptyline (Vivactil).
 ● Trimipramine (Surmontil).

Side effects of cyclics can vary depending on the specifi c medication. 
Common side effects can include:4,7

 ● Photophobia.
 ● Dry mouth.
 ● Drowsiness.
 ● Blurred vision constipation.
 ● Urinary retention.
 ● Dizziness.
 ● Delayed orgasm.
 ● Decreased sex drive.
 ● Tachycardia.
 ● Confusion.
 ● Hypotension.
 ● Increased appetite and weight gain.
 ● Fatigue.
 ● Headache.
 ● Nausea.
 ● Seizures, especially with maprotiline (Ludiomil).

Clients must be taught about potential side effects and when and how 
to report them.

Pregnancy 
There are a number of safety concerns associated with TCAs and 
tetracyclics. As with SSRIs, some cyclics may harm the fetus and may 
pass to the baby during breast-feeding. Women of childbearing age 

should be counseled about the risks to the unborn child and to the baby 
during breast-feeding prior to becoming pregnant.7

Drug interactions
Adverse drug interactions are also problematic. Serotonin syndrome 
is a possibility as it is with SSRIs. There are specifi c types of drugs 
that, if taken in conjunction with cyclics, can cause specifi c, severe 
problems. These include: 4,7

 ● Barbiturates, alcohol and other CNS depressants: Can 
signifi cantly increase CNS depression and drowsiness.

 ● St. John’s wort, SAM-e, and yohimbe (herbal preparations): 
Can cause serotonin syndrome and decrease drug levels. 

 ● Evening primrose: Can cause additive effects and lower seizure 
threshold.

 ● Cimetidine: May increase drug levels.
 ● Clonidine (Catapres): May decrease the anti-hypertensive effect 

of Catapres and cause severe, life-threatening hypertension.
 ● Quinolones (broad-spectrum antibiotics): May increase the risk 

of life-threatening arrhythmias.

Lab studies and concurrent health problems
Cyclics may alter blood glucose levels. Blood glucose levels should 
be monitored, especially if the client is diabetic. Liver function should 
also be monitored as well as white and red blood counts.4

Cyclics can also exacerbate certain chronic health problems. They are 
contraindicated in clients who have received an MAO inhibitor within 
the last 14 days or who are in the acute recovery phase following a 
myocardial infarction. They are to be used with caution in persons 
who have narrow-angle glaucoma, enlarged prostate, or a history of 
seizures, cardiac problems, thyroid problems, diabetes or impaired liver 
function.4,7

Drug alert! There are some environmental factors that can have 
an impact on clients taking cyclics. Smoking may lover drug levels. 
Clients who smoke must be particularly monitored for lack of 
drug effectiveness. Additionally, exposure to the sun may increase 
photophobia. Clients should be advised to avoid excessive exposure to 
sunlight.4

As with SSRIs, cyclics should never be abruptly discontinued. 
Such abrupt discontinuation can cause withdrawal symptoms 
including nausea, headache, dizziness, lethargy and flu-like 
symptoms.4,7
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Monoamine oxidase inhibitors (MAOIs)
MAOIs were the fi rst type of antidepressant drug developed, and 
although effective, they, like TCAs, have been replaced by other types 
of antidepressants that are safer and cause fewer side effects.8 One of 
the major concerns related to MAOIs is that they generally necessitate 
dietary restrictions. If these drugs are taken in conjunction with a diet 
high in tyramine-containing foods, life-threatening hypertension may 
occur.4,8 However, MAOIs may still be prescribed if the client does not 
respond to other types of antidepressants.

Monoamine oxidase is an enzyme that helps to remove the 
neurotransmitters serotonin, dopamine and norepinephrine from the 
brain. MAOIs work by inhibiting this removal, making more of these 
neurotransmitters available in the brain and enhancing brain cell 
communication. 

However, MAOIs also affect other neurotransmitters in the brain and in 
the digestive system, causing signifi cant side effects.8

MAOIs used in the treatment of depression include:4,8

 ● Isocarboxazid (Marplan).
 ● Phenelzine (Nardil).
 ● Selegiline ( Emsam, Zelapar).
 ● Tranylcypromine (Parnate).

Drug alert! Selegiline (Emsam, Zelapar) is available as a 
transdermal patch. Administering the drug via the patch may 
cause fewer side effects compared with the oral form of the drug.4,8

Side effects of MAOIs include:4,8

 ● Headache.
 ● Insomnia.
 ● Dizziness.
 ● Nausea.
 ● Arrhythmias.
 ● Low blood pressure.
 ● Diarrhea.
 ● Dry mouth.
 ● Changes in sense of taste.
 ● Nervousness.
 ● Muscle aches.
 ● Weight gain.
 ● Diffi culty urinating.
 ● Paresthesia.
 ● Erectile dysfunction.
 ● Reduced sexual desire.
 ● Diffi culty reaching orgasm.

Pregnancy
There are signifi cant safety concerns associated with the use of 
MAOIs. As with other classifi cations of antidepressants, MAOIs may 
place a fetus at risk and may pass to the infant during breast-feeding. 

Women of childbearing age should be counseled about the risks to the 
unborn child and to the baby during breast-feeding prior to becoming 
pregnant.4,8

Drug and food interactions
MAOIs should never be taken in conjunction with other types 
of antidepressants or with St. John’s wort because of the risk of 
dangerously high levels of serotonin (serotonin syndrome). Ginseng 
in combination with MAOIs may cause headache, tremors or mania. 
Concurrent use should be avoided.4

Clients taking MAOIs must restrict foods that contain high levels of 
tyramine. Tyramine is an amino acid found naturally in the body and in 
certain foods and helps in the regulation of blood pressure. Interaction 
of tyramine and MAOIs can cause dangerous, even life-threatening 
hypertension.8 

Tyramine is found in especially large amounts in aged foods or foods 
that contain signifi cant amounts of yeast. Foods that have moderate to 
large amounts of tyramine include:9

 ● All tap beers.
 ● Bottled or canned beer, including nonalcoholic beer.
 ● Aged cheeses such as cheddar, brie and camembert.

 ● Aged, smoked, fermented and pickled meats such as pepperoni, 
salami and meat jerky.

 ● Banana peel.
 ● Breads or crackers that contain cheese.
 ● Soy products.
 ● Pickled herring.
 ● Smoked fi sh.
 ● Red and white wine.
 ● Yeast extracts.

Clients should be provided with a list of foods that are high 
in tyramine and that should be avoided. A dietary consult is 
recommended to help clients modify their diets to reduce their intake 
of tyramine. 

Drug alert! As with any antidepressant, MAOIs should never be 
discontinued abruptly.

Atypical antidepressants
Atypical antidepressants are referred to as atypical because they do 
not fi t into other classifi cations of antidepressants. Each is unique and 
works in different ways with different side effects and safety concerns. 
However, atypicals are believed to affect neurotransmitters including 
dopamine, serotonin and norepinephrine.10

Drug alert! Drugs should not be stopped abruptly.

Atypical antidepressants used in the treatment of depression include:10

 ● Bupropion (Wellbutrin, Wellbutrin SR, Wellbutrin XL).
 ● Mirtazapine (Remeron, Remeron SolTab).
 ● Nefazodone (Serzone).
 ● Trazodone (Oleptro).
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Bupropion (Wellbutrin, Wellbutrin SR, Wellbutrin XL)
Bupropion’s exact action is unknown, but it is thought to weakly inhibit 
norepinephrine, dopamine and serotonin reuptake. It does not inhibit 
MAO, but its noradrenergic or dopaminergic mechanisms may cause the 
drug’s antidepressive effect.4 

Bupropion is believed to be a good choice for clients who have low 
energy caused by depression, but it can exacerbate or cause anxiety 
for some people. It is not associated with sexual side effects or weight 
gain as often as other antidepressants.10

Drug alert! Bupropion is also prescribed as an aid to smoking 
cessation treatment.4

Side effects of bupropion include:4,10

 ● Confusion.
 ● Abnormal dreams.
 ● Insomnia.
 ● Headache.
 ● Tremor.
 ● Sedation.
 ● Agitation.
 ● Dizziness.
 ● Seizures.
 ● Tachycardia.
 ● Arrhythmias.
 ● Blurred vision.

 ● Sore throat.
 ● Rhinitis.
 ● Dry mouth.
 ● Constipation.
 ● Nausea.
 ● Vomiting.
 ● Fluctuations in weight.
 ● Excessive sweating.

Contraindications include:4

 ● Clients who have taken MAOIs within the previous 14 days.
 ● Clients with seizure disorders.
 ● Clients with history of eating disorders (increases the risk of 

seizures).

There are a number of potential adverse drug interactions with 
bupropion use. These include:4

 ● Other antidepressants: May lower seizure threshold.
 ● Beta-blockers: Levels of beta blockers may be increased and 

cause adverse reactions.
 ● Nicotine replacement agents: May cause hypertension.
 ● Alcohol: May alter seizure threshold.

Drug alert! Excessive sun exposure may increase the risk of 
photosensitivity.4

Drug alert! Bupropion is not approved for use in children.4 

Mirtazapine (Remeron, Remeron SolTAb)
Mirtazapine is believed to act by enhancing central noradrenergic and 
serotonergic activity. Like bupropion, mirtazapine may help to counter 
sexual side effects that are caused by other antidepressants. Since it 
often causes drowsiness, it is usually taken at bedtime.10 

Side effects include:4,10

 ● Somnolence.
 ● Dizziness.
 ● Increased appetite.
 ● Weight gain.
 ● Increased cholesterol levels.
 ● Increase or decrease in blood pressure.

 ● Decreased white blood cell count.
 ● Weakness.

Drug interactions include:4

 ● If used with MAOIs, fatal reactions may occur. Avoid use within 
14 days of MAOI therapy.

 ● CNS depressants, including alcohol, may cause additive CNS 
effects.

Mirtazapine should be used with caution in clients with cardiovascular 
disease, cerebrovascular disease, seizure disorders, hepatic or renal 
impairment or history of mania or hypomania.4

Nefazodone (Serzone)
Nefazodone is thought to work by affecting neurotransmitters to 
enhance communication between brain cells. It may help to decrease 
anxiety in addition to alleviating depression. It is likely to cause 
drowsiness but is less likely to cause sexual side effects than other 
types of antidepressants.10

Side effects include:10,11

 ● Orthostatic hypotension (Clients should be taught to change 
positions slowly, especially when they fi rst start taking the drug).

 ● Dizziness.
 ● Headache.
 ● Dry mouth.
 ● Blurred vision.

 ● Confusion.
 ● Nausea.
 ● Sleepiness.
 ● Weakness.
 ● Flushing.
 ● Heartburn.
 ● Constipation.
 ● Pain, burning, numbness, or tingling in the hands or feet.

Drug alert! Nefazodone has been associated with liver failure in some 
clients. Clients who have compromised hepatic function should not 
take this drug.10

Trazodone (Oleptro)
Trazodone is a rather weak antidepressant thought to work by 
inhibiting the CNS neuronal uptake of serotonin. It is likely 
to cause sleepiness so is usually taken at bedtime. In addition 
to helping to alleviate depression, it can also help to reduce 
anxiety.10,11

Side effects include:4,10,11

 ● Drowsiness.
 ● Confusion.

 ● Dizziness.
 ● Orthostatic hypotension.
 ● Dry mouth.
 ● Headache.
 ● Nausea.
 ● Weakness.
 ● Blurred vision.
 ● Arrhythmias.
 ● Fatigue. 
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 ● Constipation.
 ● Diarrhea.

Drug alert! Trazodone has been linked to a rare condition called 
priapism. Priapism is a persistent, painful erection not associated with 
sexual arousal. Clients who have an erection that lasts longer than 
four hours should seek emergency medical treatment.10

There are a number of potentially dangerous drug interactions with 
trazodone. These include:4

 ● Other antidepressants: May increase the risk of serotonin 
syndrome.

 ● Antihypertensives: May increase the antihypertensive effect of 
trazodone.

 ● Digoxin and phenytoin: Trazodone may increase the levels of 
these drugs.

 ● MAOIs: Avoid concurrent use.
 ● Warfarin: May increase PT. Dosage may need to be adjusted.
 ● Herbs: Ginkgo biloba may increase sedation effects. St. John’s 

wort may lead to serotonin syndrome. 
 ● Alcohol: May increase CNS depression.

Drug alert! Trazodone may decrease hemoglobin level.4

Serotonin and norepinephrine reuptake inhibitors (SNRIs)
SNRIs work by increasing brain concentrations of the 
neurotransmitters serotonin and norepinephrine. They are also used to 
treat other mental health issues such as anxiety.4,13

SNRIs used to treat depression include:4,13

 ● Duloxetine (Cymbalta).
 ● Venlafaxine (Effexor, Effexor XR).
 ● Desvenlafaxine (Pristiq).

Venlafaxine is available in an immediate-release form (requiring two 
or three doses daily) and in an extended-release form administered 
once a day.13

SNRI side effects include:4,13

 ● Nausea (especially with duloxetine).
 ● Dizziness.
 ● Fatigue.
 ● Headache.

 ● Insomnia.
 ● Constipation.
 ● Diaphoresis.
 ● Elevated blood pressure (with venlafaxine).
 ● Tachycardia.
 ● Decreased sexual desire.
 ● Blurred or double vision.
 ● Arrhythmias.
 ● Erectile dysfunction.
 ● Diffi culty urinating.

Drug interactions include:4

 ● MAOIs: Avoid use within 14 days of each other.
 ● Alcohol: May cause liver damage if used in conjunction with 

some SNRIs.
 ● SSRIs: May lead to serotonin syndrome.

Herbal medicines 
A number of herbal medicines have been used in the treatment of 
depression. Clients should be cautioned that if they are consulting with 
herbal medicine practitioners, they MUST inform their other health 
care providers of any herbal supplements they are taking. Some clients 
believe that herbs are “natural” and therefore do not have adverse 
side effects or interactions with medicines. It is imperative that clients 
understand that herbs have the potential to cause dangerous, even fatal, 
side effects and interactions with other drugs as well as affect lab tests.

Drug alert! Herbs should only be prescribed by a practitioner who 
is well-versed and qualifi ed in herbal medicine. All health care 
practitioners should ask their clients whether they are taking any 
type of herbal supplement to avoid dangerous side effects or drug 
interactions.

A few of the herbal medicines used to treat depression are described 
below. 

 ● St. John’s wort
St. John’s wort is available in capsule, tablet, tincture, sublingual 
capsule and cream formats. It should not be used during pregnancy 
and lactation nor should it be given to children. Side effects 
include dizziness, insomnia, restlessness, fatigue, constipation, 
abdominal cramps, photosensitivity, rash and hypersensitivity.18,19

The following drug interactions are associated with St. John’s 
wort:18,19

 ○ MAOIs: May increase MAOI inhibition. Avoid concurrent 
use.

 ○ Antidepressants: May increase risk for serotonin syndrome. 
Avoid concurrent use.

 ○ ACE inhibitors, loop diuretics and thiazide diuretics: 
Concurrent use may lead to severe photosensitivity. Avoid 
concurrent use.

 ○ Alcohol: May increase drug action. Avoid concurrent use.
 ○ Amphetamines: May cause serotonin syndrome. 

 ○ NSAIDs: May lead to severe photosensitivity. Avoid 
concurrent use.

Persons taking St. John’s wort should limit foods high in tyramine. 
These include aged cheeses, beer, smoked and pickled meats, and 
soy products.9,19

St. John’s wort may cause increased growth hormone, decreased 
serum prolactin, serum iron and digoxin.19

 ● Ginkgo
Ginkgo is a tree native to China and Japan but is now also found 
in Europe and the United States. It is available in capsule, fl uid 
extract, tablets and tincture form. It should not be used during 
pregnancy or lactation nor should it be given to children. It is also 
contraindicated in persons with coagulation or platelet disorders, 
hemophilia or seizures. Side effects include headache, anxiety, 
restlessness, nausea, vomiting, anorexia, diarrhea, fl atulence and 
rash.9,19

The following drug interactions are associated with ginkgo:18,19

 ○ St. John’s wort: May cause hypomania if used in conjunction 
with ginkgo.

 ○ MAOIs: MAOI action may be increased if taken with ginkgo. 
Avoid concurrent use.

 ○ Anticoagulants and platelet inhibitors: May increase the risk 
of bleeding. Avoid concurrent use.

 ○ Anticonvulsants: Ginkgo may decrease the effectiveness of 
anticonvulsants. Avoid concurrent use. 

 ○ Buspirone and fl uoxetine: May cause hypomania if used 
concurrently.

 ○ Trazadone (Oleptro): Concurrent use may cause coma.

Ginkgo may increase bleeding time and decrease platelet activity, 
thereby leading to increase risk of bleeding.19
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 ● Khat
Khat is a tree found in Africa and on the Arabian Peninsula, and 
the raw leaves of the tree are used to make herbal medicine. It is 
ingested by eating the raw leaves followed by fl uids.18,19

Khat should not be used during pregnancy and lactation nor 
should it be given to children. Its use is contraindicated in 
persons who have compromised renal, cardiac or hepatic 
systems.19

Side effects include tachycardia, arrhythmias, elevated blood 
pressure, pulmonary edema, circulatory collapse, restlessness, 
insomnia, headache, hallucinations, hyperthermia, diaphoresis, 
nausea, vomiting, anorexia, constipation, abdominal pain and 
spasms, cerebral hemorrhage, decreased sperm count and 
decreased libido.18,19

Khat may increase the action of the following drugs:18,19

 ○ Amphetamines.
 ○ Anti-arrhythmia agents.
 ○ Antihistamines.
 ○ Anti-hypertensives.
 ○ Beta-blockers.
 ○ Calcium channel blockers.
 ○ Cardiac glycosides.
 ○ Decongestants.
 ○ MAOIs.

Drug alert! The preceding paragraphs describe only a few of the 
many herbal preparations used in the treatment of depression. 
The importance of fi nding out whether the client is taking herbal 
preparations cannot be overemphasized.

Tamoxifen and antidepressants
Marjorie is a 55-year-old chemist recently diagnosed with Stage 1 
breast cancer. Following a lumpectomy and radiation therapy, she has 
been prescribed a fi ve-year course of tamoxifen. She is also dealing 
with symptoms of depression. Her health care provider determines 
that Marjorie would benefi t from antidepressant therapy. But 
which antidepressant is appropriate for a woman who is also taking 
tamoxifen?

Tamoxifen is an adjuvant treatment for women with estrogen-positive 
breast cancer. Generally, tamoxifen is taken for fi ve years after 
undergoing initial treatment (e.g. surgery, radiation, chemotherapy). In 
some cases, tamoxifen is used in an effort to prevent breast cancer in 
women who are at high risk for the development of breast cancer.4,12

Recent studies suggest that some antidepressants interfere with the 
effectiveness of tamoxifen by inhibiting the action of the enzyme 
CYP2D6. This enzyme is the primary enzyme that converts tamoxifen 
into endoxifen, thus enabling the drug’s effectiveness.12 A review of 
the literature pertaining to the impact of various antidepressants on 
CYP2D6 indicated the following:12

 ● Venlafaxine (Effexor): has a minimal effect on CYP2D6 and is 
probably the safest choice if an antidepressant is needed while the 
client is taking tamoxifen. 

 ● Desvenlafaxine (Pristiq) and mirtazapine (Remeron): Although 
direct studies on the impact of tamoxifen are not available, it 
is believed that the effect of these drugs on CYP2D6 should be 
minimal.

 ● Citalopram (Celexa), escitalopram (Lexapro), and nefazodone 
(Serzone): It is believed that these drugs have a mild inhibitory 
impact on CYP2D6.

 ● Duloxetine (Cymbalta), sertraline (Zoloft), and fl uvoaxamine 
(Luvox): It is believed that these drugs have a moderate inhibitory 
impact on CYP2D6.

 ● Paroxetine (Paxil), fl uoxetine (Prozac), bupropion 
(Wellbutrin): It is believed that these drugs have a strong 
inhibitory impact on CYP2D6.

Although more research is needed to identify specifi c risk, there 
is growing evidence to suggest that some antidepressants interfere 
with the effectiveness of tamoxifen. Clinicians should take this into 
account when prescribing antidepressants to women taking tamoxifen 
and avoid prescribing those antidepressants most liable to inhibit 
CYP2D6.12

Anti-anxiety drugs 
Jeffrey is a nurse practitioner in a family practice setting. He has a 
reputation of being a perfectionist. He describes himself as a “worrier.” 
In fact, Jeffrey does more than worry. He feels anxious almost all of the 
time, even when there is no obvious reason for anxiety. He is starting 
to have diffi culty concentrating at work and focusing on his wife and 
children at home. After a serious discussion with his wife, Jeffrey 
decides to seek help from his health care provider for treatment of 
anxiety.

Everyone feels anxious at times. Anxiety is usually a normal reaction 
to threatening, dangerous or otherwise challenging situations. 
However, persons dealing with an anxiety disorder experience 
excessive, chronic anxiety that interferes with normal functioning. 
These people feel anxious even when no overt external stress exists. 

This type of anxiety is generally referred to as generalized anxiety 
disorder (GAD).14

It is believed that anxiety disorders occur as a result of hyperactivity in 
certain areas of the brain. This is thought to be related to low levels of 
the neurotransmitter gamma-aminobutyric acid (GABA), which helps 
to regulate nerve cell activity. Family history of anxiety disorders also 
increases the risk of development.14

More than 6 million people suffer from GAD in the United States. The 
disorder affects women (60 percent) more often than men (40 percent). 
Since descriptions and perceptions of anxiety vary among cultures, it 
is diffi cult to calculate an exact incidence worldwide.15

Several drug classifi cations are used in the treatment of anxiety 
disorders. These include antidepressants, benzodiazepines, beta-
blockers, and the drug buspirone (BuSpar), an anxiolytic. 

Antidepressants
A number of antidepressants have been used to treat anxiety disorders. 
These include:4,16

 ● Fluoxetine (Prozac): SSRI antidepressant.
 ● Fluvoxamine (Luvox): SSRI antidepressant.
 ● Imipramine (Tofranil): Tricyclic antidepressant.
 ● Paroxetine (Paxil): SSRI antidepressant.

 ● Sertraline (Zoloft): SSRI antidepressant.
 ● Venlafxine (Effexor): SSNRI antidepressant.

Drug alert! For detailed information on SSRI and SSNRI 
antidepressants, see the potion of this program that deals with 
antidepressant pharmacology. 
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Benzodiazepines
Benzodiazepines are believed to work by increasing the effectiveness 
of the neurotransmitter GABA. Clients respond by experiencing a 
reduction in feelings of anxiety and stress and an improvement in 
ability to function and concentrate. 17

Benzodiazepines prescribed for anxiety include:4 ,16,17

 ● Alprazolam (Xanax): Pregnancy category D (positive evidence 
of human fetal risk). Most common side effects are insomnia, 
irritability, dizziness, headache, anxiety, confusion, drowsiness, 
light-headedness, sedation, somnolence, impaired coordination, 
memory problems, fatigue, depression, diarrhea, dry mouth, 
constipation and risk of suicide. Contraindicated in clients with 
acute angle-closure glaucoma. Should be used with caution in 
clients with compromised renal, pulmonary and hepatic systems 
or persons with a history of substance abuse. Avoid concurrent use 
with kava, St. John’s wort, and grapefruit juice. Concurrent use 
with tricyclic antidepressants may increase levels of these drugs. 

 ● Chlordiazepoxide (Librium): Pregnancy category D (positive 
evidence of human fetal risk). Most common side effects are 
drowsiness, lethargy and agranulocytosis. It should be used with 
caution in elderly clients and in clients with depression, history 
of substance abuse or hepatic or renal disease. Should not be used 
in conjunction with the herb kava. Concurrent use of cimetidine 
may increase the risk of adverse reactions. CNS depressants, 
including alcohol, may increase depression and should be used 
with caution. Chlordiazepoxide may increase digoxin levels and 
the risk of digoxin toxicity, so clients should be closely monitored. 
Chlordiazepoxide may increase liver function test results and 
decrease granulocyte count. The drug may also cause a false-
positive pregnancy test.

 ● Clonazepam (Klonopin): Pregnancy category D (positive 
evidence of human fetal risk). Most common side effects are 
drowsiness, ataxia and behavioral disturbances. This drug is 
contraindicated in clients with acute angle-closure glaucoma 
or signifi cant hepatic disease. Clonazepam should be used with 
caution in children, clients with chronic respiratory disease, open-
angle glaucoma or a history of substance abuse. It should also 
be used with caution in elderly clients. Clonazepam should not 
be used concurrently with CNS depressants (including alcohol) 

or phenytoin. Concurrent use with St. John’s wort may cause a 
decrease in the drug’s effects. Clonazepam may increase liver 
function test results and eosinophil count. It may decrease platelet 
and white blood cell count.

 ● Diazepam (Valium): Pregnancy category D (positive 
evidence of human fetal risk). Most common side effects are 
drowsiness, bradycardia and respiratory depression. Diazepam 
is contraindicated in clients with acute-angle glaucoma and 
should be used with caution in clients with compromised liver or 
renal systems, depression, history of substance abuse, or chronic 
open-angle glaucoma. It must be used with caution in elderly or 
debilitated clients. CNS depressants may increase CNS depression. 
Diazepam may increase digoxin level and the risk of digoxin 
toxicity. If used in conjunction with phenobarbital, the effects of 
both drugs may be increased. The herb kava may increase sedative 
effects and should not be used in conjunction with diazepam. 
Diazepam may increase liver function test results and decrease 
neutrophil count. 

 ● Lorazepam (Ativan): Pregnancy category D (positive evidence of 
human fetal risk). Most common side effects are drowsiness and 
sedation. Should not be used in conjunction with CNS depressants, 
including alcohol. May increase digoxin level and digoxin toxicity; 
smoking may decrease lorazepam’s effectiveness. The herb kava 
may increase sedation if taken in conjunction with lorazepam. Use 
with caution in clients with pulmonary, hepatic or renal problems 
or history of substance abuse. Use with caution in elderly or 
acutely ill clients. There is a potential for abuse and addiction with 
the use of lorazepam. 

 ● Oxazepam (Serax, Oxpam): Pregnancy category D (positive 
evidence of human fetal risk). Most common side effects are 
drowsiness, lethargy and dizziness. Oxazepam should be used with 
caution in elder clients, those with a history of substance abuse, 
and those who may experience cardiac problems if they experience 
a decrease in blood pressure. CNS depressants, including alcohol, 
may increase CNS depression. If taken with digoxin, digoxin 
levels may be increased. The herb kava may increase sedative 
effects. Oxazepam may increase liver function test results.

Drug alert! Benzodiazepines should not be discontinued abruptly. 

Beta-blockers
Beta-blockers, normally used to treat cardiac conditions, may be 
used to control physical symptoms of anxiety, such as trembling and 
diaphoresis. Taking beta-blockers for a short period of time can help 
keep uncomfortable symptoms under control.20

The beta blockers propranolol (Inderal) and clonidine (Catapres) have 
been used to treat the physical symptoms of anxiety.16,20

Clonidine 
Clonidine is thought to work by stimulating alpha2 receptors and 
inhibiting central vasomotor centers. This decreases sympathetic 
outfl ow to the heart, kidneys and peripheral vasculature. Peripheral 
vascular resistance is lowered as is blood pressure and heart rate.4

The drug’s most common side effects include drowsiness, dizziness, 
sedation, weakness, constipation, dry mouth and pruritis. Its pregnancy 
category risk is C (animal studies show adverse effects on the fetus, 
but adequate studies have not been conducted on humans). Clonidine 
may also cause bradycardia and severe rebound hypertension.4

Drug alert! Beta-blockers can cause life-threatening side effects. Clients 
taking these types of drugs must be closely monitored.4

Clonidine must be used with caution in clients with cerebrovascular 
disease, chronic renal failure, compromised liver function and in 

clients with severe coronary insuffi ciency, recent myocardial infarction 
and conduction disturbances.4

Beta-blockers may increase CNS depression if used in conjunction 
with CNS depression drugs. Drugs with anti-hypertensive properties 
may increase hypotensive effects. Use in conjunction with digoxin 
and verapamil may cause AV block and severe hypotension. The 
herbs capsaicum and ma huang may reduce the effectiveness of anti-
hypertensives.4

Clonidine may decrease urinary excretion of vanillylmandelic acid and 
catecholamines. It may also cause Coombs’ test results to be weakly 
positive.4
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Propranolol (Inderal)
Propranolol works by reducing cardiac oxygen demand. It inhibits 
renin secretion and prevents vasodilation of cerebral arteries. The 
drug’s pregnancy category risk is C (animal studies show adverse 
effects on the fetus, but adequate studies have not been conducted on 
humans).4

The most common side effects of propranolol include fatigue, lethargy 
and hypotension. Possible life-threatening side effects include 
bradycardia, heart failure, agranulocytosis, bronchospasm and increase 
in AV block.4

Propranolol is contraindicated with bronchial asthma, sinus 
bradycardia, greater than fi rst-degree heart block, heart failure and 
cardiogenic shock. The drug may necessitate dosage alterations of 
insulin and other anti-diabetic drugs. Phenothiazines may increase the 
risk of serious adverse reactions in these drugs as well as propranolol. 
Alcohol may increase propranolol levels and should not be used when 
taking this drug. The herb betel palm should not be used in conjunction 
with propranolol.4

Propranolol can affect some lab test results. It may decrease granulocyte 
count and T3 level. It may increase T4, BUN, transaminase, potassium, 
LDH and alkaline phosphatase levels.4

Buspirone (BuSpar)
Buspirone is a non-benzodiazepine anxiolytic that is used in the 
treatment of anxiety disorders.16,20 It is believed to work by inhibiting 
neuron fi ring and reducing serotonin turnover.4 There are several 
important points about the administration of buspirone. These 
include:4,17

 ● Do not give with grapefruit juice.
 ● Teach the client to take the drug in a consistent manner, meaning 

at the same times each day and always with or without food. In 
other words, if the client takes the drug with food, he or she should 
always take it with food.

 ● Warn client not to stop taking the drug abruptly. It must be stopped 
under the guidance of the client’s health care provider.

 ● Explain to clients that effects of the drug may not be apparent for 
several weeks.

Buspirone has a pregnancy risk category of B, meaning that animal 
studies have not shown a risk to the fetus, but controlled studies have 
not been conducted in pregnant women. Or animal studies have shown 
an adverse effect on the fetus, but adequate studies in pregnant women 
have not shown a risk to the fetus. This risk category is in contrast 
to many other drugs used in the treatment of anxiety that have a risk 
category of C or D.4

Common side effects of buspirone include:4,17

 ● Dizziness.
 ● Drowsiness.
 ● Nervousness.
 ● Nausea.
 ● Fatigue.

Drug alert! Although buspirone is less likely to have sedative effects 
than other anxiolytics, clients should still be monitored for CNS 
reactions. Such reactions are unpredictable, and it should not be 
assumed that such reactions will not take place.4

There are a number of potential interactions with buspirone. These 
include:4,17

 ● Axole antifungals: May cause adverse effects. Clients must be 
closely monitored.

 ● CNS depressants including alcohol: May increase CNS 
depressive effects. Avoid concurrent use or use with great 
caution.

 ● MAOIs: may cause an elevation in blood pressure. Avoid 
concurrent use.

Herbal medicines
Some herbalists have identifi ed herbal medicines as treatment 
for multiple diseases and health problems, including anxiety. It is 
critical that clients inform their health care providers of any herbal 
medications that they are taking or thinking of taking. 

 ● Chamomile
Chamomile is found in Europe as a perennial plant. It is available 
in capsule, tea, fl uid extract, cream and lotion formats. The 
dried fl owers of the plant are used to make the various forms of 
chamomile. In addition to anxiety, it is commonly used to treat 
digestive problems, and in topical formats, to promote wound 
healing. Research is under way to assess the effectiveness of 
chamomile as an antioxidant.18,19

There are various types of chamomile. Roman chamomile has 
been shown to promote abortion of the fetus and therefore should 
not be used during pregnancy and lactation, but may be used in 
children. German chamomile has opposite effects.19

Adverse effects include nausea, vomiting, and with topical forms, 
burning of the face, eyes and mucous membranes.18,19

The use of chamomile with alcohol and other CNS depressants 
may increase sedative effects. These drugs should not be used 
concurrently with chamomile. There is some evidence that 
chamomile may interfere with the actions of anticoagulants. 
Concurrent use should be avoided.18,19

 ● Kava
Kava is a shrub that is found on the South Sea islands. In addition 
to anxiety, kava is used as an antidepressant, antipsychotic and 
antiepileptic, as well as to treat insomnia, restlessness and attention 
defi cit-hyperactivity.18,19 Research is being conducted to assess 
kava for its use as an anti-cancer agent.19

Kava is available in capsule, soft gel, beverage, extract, tablet 
and tincture forms. The dried roots of the shrub are used to make 
the herbal preparation. Explain to clients that kava absorption is 
increased if taken with food.18,19

Drug alert! Clients should be taught to store kava products in a 
cool, dry place. They should also be instructed not to use kava for 
more than three months unless under the direction of an herbalist 
and in conjunction with their health care providers. Kava may be 
habit forming.19

Kava should not be used during pregnancy or lactation, nor should 
children younger than 12 years old use it. It is also contraindicated 
in persons with diagnosed major depressive disorder or 
Parkinson’s disease.19 Kava may also be associated with hepatic 
disease; therefore persons with hepatic disease should not use 
kava.18

Side effects associated with kava include:18,19

 ○ Headache.
 ○ Sedation.
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 ○ Increased refl exes.
 ○ Blurred vision.
 ○ Nausea and vomiting.
 ○ Anorexia.
 ○ Weight loss.
 ○ Hematuria.
 ○ Decreased platelets and lymphocytes.
 ○ Shortness of breath.

Drug interactions associated with kava include:18,19

 ○ CNS depressants, including alcohol: May cause increased 
sedation when used with kava. Concurrent use should be 
avoided. 

 ○ Anti-Parkinson’s drugs such as levodopa: Interactions can 
increase parkinsonism symptoms. These drugs should not be 
taken concurrently with kava.

 ○ Antipsychotics: Can cause neuroleptic movement disorders. 
 ○ Benzodiazepines: Increase the possibility of increasing 

sedative effects. Avoid concurrent use.

Kava may increase liver function tests.19

 ● Lavender
Lavender is a fl owering shrub. Its fl owers are used to make oils, 
tinctures, lotions and tea. Lavender is used orally, topically or by 
inhalation for its antidepressant, anti-anxiety and calming effects. 
It should be stored in a cool, dry place, protected from heat and 
moisture.18,19

Until more conclusive research is available, lavender should not 
be used during pregnancy and lactation or given to children.19

Side effects associated with lavender include headache, dizziness, 
drowsiness, nausea, vomiting, constipation and increased 
appetite.18,19

Lavender may interact with CS depressants such as alcohol, 
sedatives and antihistamines by increasing their sedative effects. 
Concurrent use should be avoided. The absorption of iron salts 
may be decreased by lavender. Separate their use by at least two 
hours.18,19

Lavender has been shown to reduce cholesterol test levels.19

 ● Lemon balm
Lemon balm is a perennial found in Europe, Asia and North 
America. It has been used to treat gastric problems as well as 
depression and nervous disorders, such as anxiety. The dried 
leaves, fresh leaves and whole plant are used to make dry and fl uid 
extracts, creams and powder. Lemon balm should be stored in a 
sealed container protected from heat and moisture.18,19

Until more conclusive research fi ndings are available, lemon balm 
should not be used during pregnancy and lactation nor should it 
be given to children.19 It should be used with caution in men with 
BPH, clients with thyroid disorders, and persons who are allergic 
to lemon or citrus-scented perfumes.18

Side effects associated with the use of lemon balm include nausea 
and anorexia.19

Lemon balm may interact with barbiturates by increasing 
sedative effects. It may also increase the effects of CNS 
depressants.18,19 Lemon balm may interfere with the effectiveness 
of thyroid replacement therapy. Therefore, concurrent use 
is contraindicated.18 Lemon balm tea may interfere with the 
absorption of iron salts. Use should be separated by at least two 
hours.19

Lemon may interact with herbs such as catnip, chamomile, kava 
and valerium by increasing sedative effects. Concurrent use is 
discouraged.18

 ● Mugwort
Mugwort is a perennial found in North America. Its leaves and 
roots are used to make tinctures and teas. The roots are the parts of 
the plants that are used in the treatment of mental health problems 
such as depression and anxiety. Research is being conducted 
to evaluate whether mugwort has antibacterial and antifungal 
attributes.19

Mugwort stimulates the uterus, so should not be used by pregnant 
women. Nor should it be used by children or by women who are 
breast-feeding. Mugwort is also contraindicated in persons who 
have bleeding disorders. 19

Persons who are sensitive to members of the Asteraceae 
(Compositae) family such as ragweed, daisies, sage and marigolds, 
or who are allergic to tobacco, honey or royal jelly may have 
allergic reactions to mugwort.18

Side effects associated with mugwort include nausea, vomiting, 
anorexia and hypersensitivity reactions, such as contact dermatitis. 
Severe allergic reactions such as anaphylactic shock can occur.18,19

Mugwort may increase sedative effects if taken in conjunction 
with CNS depressants, including alcohol. If mugwort is taken in 
conjunction with anticoagulants such as warfarin and heparin, 
there is an increased risk of bleeding. Mugwort should not be used 
with anticoagulants.18,19

Mugwort may cause an increase in direct bilirubin levels.19

 ● Passion fl ower
Passion fl ower is a perennial found in the tropics of the Americas. 
Its fl owers and fruit are used to make liquid and solid extracts, 
tinctures and dried herbs. 18,19 Research is being conducted to 
identify possible use of passion fl ower as a treatment for the 
symptoms of Parkinson’s disease.19

Women who are pregnant or lactating and children should not use 
passion fl ower.19

Excessive amounts of this herb may cause sedation. It may also 
cause headache, agitation, hypotension, tachycardia, nausea, 
vomiting, asthma, ventricular arrhythmias and hepatic toxicity.18,19

Passion fl ower may interact with CNS depressants, including 
alcohol, causing increased sedation. It may increase MAOI activity, 
and concurrent use with MAOIs should be avoided. Passion fl ower 
may also increase the action of anticoagulants, and concurrent use is 
contraindicated.18,19 Passion fl ower may alter Pt and INR results.18

 ● Valerian
Valerian is a perennial cultivated throughout the world. Its roots 
are used as the medicinal parts of the plants. Valerian products 
should be kept away from heat and moisture. In addition to treating 
anxiety and mood disorders Valerian is used to treat insomnia, 
restlessness and symptoms of psychological stress. It is available 
in capsule, crude herb, extract, tablets, tea and tincture form. 18,19

Women who are pregnant or lactating should not use Valerian, nor 
should it be given to children. It is contraindicated in persons with 
hepatic disease.19

Drug alert! Liver function studies should be monitored, 
particularly if clients are taking the drug as part of long-term 
treatment. If results of these studies are elevated, valerian should 
be discontinued.19

Side effects associated with Valerian include restlessness, 
decreased mental alertness, uneasiness, headache, insomnia, 
nausea, vomiting, anorexia, vision changes and palpitations.18,19

Potential drug interactions with valerian include:
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 ○ CNS depressants including alcohol: May increase sedative 
effects. Clients should be closely monitored.18,19

 ○ MAOIs: Valerian may negate desired therapeutic effects. They 
should not be used concurrently.19

 ○ Phenytoin: Valerian may negate the desired therapeutic effects 
of phenytoin. They should not be used concurrently.19

 ○ Warfarin: Valerian may negate the therapeutic effects of 
warfarin. They should not be used concurrently.19

 ○ Herbs with sedative effects (e.g., catnip, hops, kava, passion 
fl ower): Sedative effects may be increased. Clients should be 
closely monitored.18

Valerian may cause an increase in ALT, AST, total bilirubin and 
urine bilirubin.19

Medications used in the treatment of alcoholism
Alcohol, a central nervous system depressant, is swiftly absorbed into 
the bloodstream.16 Alcohol dependence and alcohol abuse can severely 
impact the lives of the persons affected, their families, employers and 
society. Alcohol withdrawal can be life-threatening, and detoxifi cation 
needs to be conducted under medical supervision.16

Alcoholism is a chronic, progressive and possibly fatal disease. It 
is characterized by frequent, excessive drinking, inability to reduce 
or stop drinking even in the presence of medical, psychological or 
social complications, increased alcohol tolerance, and occurrence of 
withdrawal symptoms (tremors, seating, tachycardia, hypertension, 
vomiting, hallucinations).21

Other health problems, including mental health issues, often exist in 
conjunction with alcoholism and other substance-abuse problems. In 
fact, research shows that persons dealing with alcoholism are nearly 
twice as likely as those without alcoholism to suffer from depression.22

Alcoholism and other substance-abuse disorders are a serious national 
health problem in the United States. It is estimated that more than 15 
million Americans are dependent on alcohol, and 500,000 of them 
are between the ages of 9 and 12 years of age. There are about 5,000 
alcohol-related deaths every year associated with the consumption of 
alcohol by young persons under the age of 21. These fatalities are due 
to motor-vehicle accidents, homicide, suicide and other injuries. One 
person is killed every 30 minutes in an alcohol-related traffi c accident 
in the United States.16

The fi nancial costs associated with alcoholism are staggering. It is 
estimated that alcoholism is the cause of 500 million lost days of 
work, 40 percent of industrial fatalities, and 47 percent of workplace 
injuries.16

There are many psychosocial interventions for persons with alcoholism, 
including counseling and support groups such as Alcoholics Anonymous. 
There are also some specifi c pharmacologic interventions with which the 
nurse must be familiar. 

Pharmacologic interventions
Pharmacologic treatment in alcoholism has two main goals: permit 
safe withdrawal from alcohol and to prevent relapse.16 

Vitamin B1 (thiamine)
Vitamin B1 (thiamine) is prescribed to prevent or to treat Wernicke-
Korsakoff syndrome. This syndrome is a disorder of the brain caused 
by a lack of thiamine, common in persons with alcoholism. It is 
characterized by confusion, ataxia, tremors, double vision, nystagmus, 
loss of memory and hallucinations.23 

Drug alert! Folic acid and vitamin B12 (cyanocobalamin) are also 
often prescribed for defi ciencies of nutrition, which are often seen in 
persons with alcoholism.16

Medications to manage symptoms of alcohol withdrawal
Alcohol withdrawal is usually managed with a benzodiazepine 
anxiolytic drug. The purpose of administering such a medication is to 
control or suppress the symptoms of alcohol abstinence.16 The most 
commonly used benzodiazepines are:16

 ● Lorazepam (Ativan).
 ● Chlordiazepoxide (Librium).
 ● Diazepam (Valium).

Detailed information about the preceding benzodiazepines can be 
found in the previous section on anti-anxiety medications. These 
medications can be administered around the clock on a fi xed schedule 
or on an as-needed basis. Giving them on an as-needed basis has been 
found to be just as effective as administering them on a fi xed schedule 
and seems to promote a more rapid withdrawal from alcohol as well.16

Several drugs may be prescribed to help prevent clients from drinking 
and to reduce cravings for alcohol. Disulfi ram (Antabuse) is prescribed 
to help dissuade persons from drinking. It is available in tablet 
format. Clients take the drug (an average of 250 mg. P.O. daily) until 
permanent self-control is achieved. Treatment with disulfi ram may 

continue for months or years, depending on the individual.4 If someone 
who is taking disulfi ram drinks alcohol, he or she experiences severe 
adverse effects, including fl ushing, throbbing headache, sweating, 
nausea and vomiting. In severe instances, confusion, extreme 
hypotension and even death may occur.16

Drug alert! Clients taking disulfi ram must be told to avoid products 
that contain alcohol, such as mouthwash, cough syrup, perfume, 
aftershave, vinegar, vanilla and other extracts. Teach clients to read 
labels very carefully, because any product that contains alcohol can 
cause symptoms.16

Disulfi ram should never be administered until the client has abstained 
from alcohol for at least 12 hours. He or she must be clearly 
informed about the effects of the drug and give permission for its 
use. Effectiveness of this treatment depends on the cooperation of the 
client.4

While taking disulfi ram, clients may experience drowsiness, fatigue, 
depression, neuritis, psychotic reactions, delirium, optic neuritis, 
metallic or garlic aftertaste, impotence and acne.4 
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There are a number of drugs that can interact with disulfi ram. These 
include:4

 ● CNS depressants and barbiturates: May prolong effects of these 
drugs. Use with caution.

 ● Anticoagulants: May increase anticoagulant effect, thus dose of 
anticoagulant may need adjustment.

 ● Isoniazid: May cause ataxia or signifi cant behavioral changes. 
Avoid concurrent use.

 ● Metronidazole: May cause psychotic reaction. Avoid concurrent 
use.

 ● Phenytoin: May increase toxic effect of phenytoin. Phenytoin 
levels must be carefully monitored and dose adjusted as needed.

 ● Tricyclic antidepressants: May cause transient delirium. 
 ● Herbal preparations containing alcohol: Such herbs must not be 

used while taking disulfi ram. 
 ● Caffeine: may increase elimination half-life of caffeine.

Drug alert! Ingestion of alcohol can cause adverse reactions for one 
to two weeks after the last dose of disulfi ram.16

Disulfi ram may increase cholesterol levels.4 It is contraindicated 
during pregnancy and in persons with psychoses or cardiac disease, 
in persons taking alcohol-containing products, and in those who are 
experiencing alcohol intoxication or who have ingested alcohol in the 
previous 12 hours.4

Two drugs that may be prescribed to suppress cravings for alcohol are 
naltrexone (ReVia) and acamprosate (Campral). Naltrexone is an opioid 
antagonist frequently used to treat opioid overdose. It is also used to 
decrease cravings for alcohol.16 It is available in oral and I.M. formats.4

Common side effects of naltrexone include insomnia, anxiety, 
nervousness, headache, nausea, vomiting, abdominal pain, muscle and 
joint pain, and injection site reaction.4

If administered with thioridazine, naltrexone may increase lethargy. If 
given with opioid-containing products, the effectiveness of the opioid 
may be decreased. Concurrent use should be avoided.

Naltrexone may increase the following lab test results:4

 ● Lymphocyte count.
 ● AST.
 ● ALT.
 ● LDH.

Acamprosate may be prescribed to help clients recovering from alcohol 
abuse or dependence to help decrease alcohol cravings and relieve 
emotional discomfort. The drug is contraindicated in persons with renal 
impairment.16 It should be used with caution in pregnant or lactating 
women, elderly clients and those with a history of depression and 
suicidal thoughts or attempts.4

Side effects associated with acamprosate include diarrhea, nausea, 
fl atulence and pruritis.16 There are no known signifi cant interactions 
with acamprosate. The drug may decrease platelet count, hemoglobin 
level and hematocrit. It may increase ALT, AST, bilirubin, blood 
glucose and uric acid levels.4

Drug alert! Clients should be instructed to swallow tablets whole, not 
to crush, break or chew them.4

Herbs used in the treatment of alcoholism
Found in China and Japan, kudzu is a vine that has been used in 
traditional Chinese medicine to manage alcoholism. This herb is also 
believed to have hypoglycemic effects. The medicinal parts of the vine 
are the routes, which are used to prepare capsules, tablets, powder and 
extract.18,19

Kudzu is contraindicated in the following persons:18 
 ● Pregnant women.
 ● Lactating women.
 ● Persons with clotting disorders.
 ● Persons with cardiovascular disease.
 ● Persons with diabetes.
 ● Clients who take anticoagulants, aspirin, anti-diabetic agents, 

estrogen, hormonal contraceptives and tamoxifen.

Common side effects associated with the use of kudzu include nausea, 
vomiting, anorexia and hypersensitivity reactions.19

There are a number of potential drug interactions with kudzu. These 
include:18

 ● Tamoxifen: May interfere with tamoxifen’s action. Avoid 
concurrent use.

 ● Estrogen and hormonal contraceptives: Kudzu may decrease 
effectiveness of these types of contraceptives. Concurrent use 
should be avoided or else the client should use a non-hormonal 
form of contraception.

 ● Anti-diabetic drugs: Because kudzu has hypoglycemic properties, 
concurrent use may enhance those effects. Concurrent use should 
be avoided. 

 ● Cardiovascular drugs: May interfere with cardiovascular drug 
effectiveness. Should not be used together.

The following herbs may cause additive effects: alfalfa, black cohosh, 
licorice, red clover, soy and fl axseed.18

Kudzu may also affect some lab studies. It may decrease glucose and 
cholesterol levels, and increase clotting time, PT and INR.18

Drug alert! Remember to impress upon clients the necessity of 
discussing any desire to take herbal supplements with their health care 
providers before starting any herbal therapy.

Alfalfa
Alfalfa grows throughout the world and is available as capsules, 
fl our, tablets, sprouts, poultice, infusion and fl uid extract forms. 
The medicinal parts of the plants are its fl owers, germinating seeds, 
leaves and whole herbs.18,19 Its primary benefi t for those dealing with 
alcoholism seem to be its use as a nutritive tonic. Alfalfa is a good 
source of beta-carotene, calcium, iron, phosphorus, potassium and 
vitamins A, C, E and K.18,19

Research is under way to determine whether alfalfa can protect the 
gastrointestinal tract from cancer, reduce cholesterol levels, prevent 
symptoms related to menopause, and treat atherosclerosis.19

Alfalfa acts as a uterine stimulant and should not be used during 
pregnancy. It is also contraindicated in persons who have lupus 
erythematosus. It is also thought to be a good source of vitamin K. 19

Drug alert! The seeds of alfalfa must not be eaten. They contain a 
toxic amino acid.19

Side effects associated with the use of alfalfa include hypotension, 
photosensitivity, systemic lupus erythematous, bleeding and blood 
dyscrasias, diarrhea, digestive upsets and photosensitivity.18,19

The following drug interactions are associated with use of alfalfa:18,19

 ● Anticoagulants:  Alfalfa may interfere with coagulation and 
increase prothrombin time and prolong bleeding time. Concurrent 
use is not recommended.
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 ● Anti-diabetics: Alfalfa should be used cautiously in conjunction 
with medications for diabetes. The herb may potentiate 
hypoglycemic effects.

 ● Chlorpormazine: Alfalfa may increase drug-induced 
photosensitivity. They should not be used concurrently.

 ● Hormonal contraceptives: Large amounts of alfalfa may interfere 
with contraceptive action. Concurrent use should be avoided. 

 ● Estrogen replacement therapy: Alfalfa may interfere with 
hormone replacement therapy. 

 ● Herbs with clotting potential such as nettle, parsley and 
plantain: Excessive use of vitamin K-containing herbs 
may increase the risk of clotting in persons who are taking 
anticoagulants. These herbs should not be used concurrently. 

 ● Vitamin E: Absorption may be inhibited. Avoid concurrent use.

Alfalfa may reduce cholesterol and glucose levels.18

Pharmacologic interventions for bipolar disorder
Mark is the manager of an exclusive restaurant in a major metropolitan 
area. His staff complains that he has “moods.” One employee describes 
him as “he’s sad and quiet for a couple months, and then all of a 
sudden is excited and happy and working more than 12 hours a day. 
He expects us to work those hours and screams and yells if we don’t. 
We never know what to expect. Sometimes he talks really weird. He 
says he’s going to take over all the best restaurants in the city and that 
everyone will know who he is. I think I’ll quit just to get away from 
him!” Mark is displaying the major mood swings of someone who 
may suffer from bipolar disorder.

Bipolar disorder (formerly known as manic-depressive disorder) is 
a mood disorder characterized by alternating episodes of mania and 
major depression. During manic phases, clients are euphoric, excited 
and have poor judgment, feelings of grandeur, rapid thoughts, actions 
and speech. 24 

The depressed phase is characterized by feelings of sadness, 
hopelessness, helpless, suicidal ideation, worthlessness or guilt 
inappropriate to the situation, tiredness, decreased enjoyment 
and interest in previously enjoyable activities, and diffi culty 
concentrating.16 

Bipolar disorder is one of the most prevalent mental health disorders, 
second only to major depression as a cause of worldwide disability.16 
Bipolar disorder, according to the National Institute of Mental Health, 
affects more than 5 million to 7 million adults in the United States 
annually. That means about 3 percent of the people in this country 
are affected.24 Bipolar disorder occurs about equally among men and 
women and is more common in highly educated people.16 

The mood swings of bipolar disorder vary in length and how often 
they occur. Some persons with bipolar disorder suffer primarily from 

major depression with occasional manic episodes. Others, however, 
experience “rapid cycling” with “at least four episodes of depression, 
mania or hypomania (less severe form of mania) occurring within one 
year.” There are also people who have what is referred to as “mixed” 
states, during which mania and depression take place simultaneously 
or in quite rapid sequence.25 

There are two types of bipolar disorder:25

 ● Bipolar type I: The most severe form of the disorder, bipolar 
type 1 can cause signifi cant problems with activities of daily 
living and interpersonal relationships. This form is characterized 
by manic or mixed episodes that last at least seven days. 
Symptoms may be so severe that hospitalization may be required. 
Manic or mixed episodes are followed by episodes of major 
depression. Depression can last weeks or even years. Fortunately, 
clients may experience long periods of time between episodes 
when they are free from symptoms.25

 ● Bipolar type II: This form is characterized by alternating 
hypomanic episodes that last at least four days with periods of 
depression but no manic or mixed episodes. Hypomanic episodes 
have less severe symptoms than the manic episodes of type 1, but 
the depressive episodes may be quite severe.25

There is no cure for bipolar disorder. Treatment requires a life-long 
course of medications. “This is the only psychiatric disorder in 
which medications can prevent acute cycles of bipolar behavior.” 
Medications used to treat the disorder include lithium, an anti-manic 
agent, or anticonvulsant drugs used as mood stabilizers.16

It was once believed that lithium and the anticonvulsants only 
helped to moderate manic behavior, but now it is thought that these 
medications also help to protect clients from the impact of bipolar 
depressive cycles.16

Lithium
Lithium was the fi rst mood stabilizer approved (in the 1970s) by 
the Food and Drug Administration (FDA) for the treatment of 
mania. It has been shown to be effective in not only controlling 
manic symptoms but in helping to prevent recurrence of manic and 
depressive episodes.26 

Lithium is believed to act by competing for salt receptor sites and affects 
calcium, potassium and magnesium ions and glucose metabolism. Its 
site of action is thought to be the synapses, where it speeds ups the 
destruction of catecholamines such as dopamine and norepinephrine, 
inhibits neurotransmitter release, and decreases the sensitivity of 
postsynaptic receptors.16

Research shows that lithium is helpful in about 75 percent of persons 
with bipolar disorder. The remaining 25 percent either do not respond 
therapeutically or have problems with lithium because of its side 
effects, drug interactions or adhering to the prescribed treatment 
regimen.16 

Lithium is not recommended for use in pregnant women because it 
can cause fi rst-trimester developmental abnormalities. It also crosses 

the blood-brain barrier and placenta and is found in sweat and breast 
milk.16

Lithium should be used with caution in the following clients:4

 ● Persons receiving neuromuscular blockers.
 ● Persons receiving diuretics.
 ● Elderly or debilitated clients.
 ● Clients with cardiovascular, renal or thyroid disease.
 ● Clients with seizure disorders.
 ● Clients with sodium depletion or dehydration.

Side effects of lithium include fatigue, lethargy, arrhythmias, 
bradycardia, vomiting, anorexia, diarrhea, thirst, polyuria, renal 
toxicity (with long-term use), leukocytosis and muscle weakness.4

There are a number of potential drug interactions associated with 
lithium. Some of these include:4

 ● ACE inhibitors: These may increase lithium levels.
 ● Aminophylline, sodium bicarbonate, urine alkalinizers: May 

increase lithium excretion. 
 ● Anti-arrhythmic drugs: Have the potential to increase the 

occurrence of life-threatening arrhythmias. Avoid concurrent use.
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 ● Calcium channel blockers: May decrease lithium levels while 
increasing the risk of neurotoxicity. They should be used together 
with caution and careful monitoring.

 ● Thiazide diuretics: May increase the reabsorption of lithium 
causing toxic effects. If used concurrently, monitor lithium and 
electrolyte levels.

 ● Caffeine: May decrease lithium level.

Drug alert! People with bipolar disorder are often found to have 
thyroid problems. Lithium may cause low thyroid levels. Such low 
levels (hypothyroidism) have been linked with rapid cycling in some 
bipolar disorder clients, especially women.26

Lithium may increase the following lab test results:4

 ● Glucose.
 ● Creatinine.

 ● TSH levels. 
 ● I uptake.
 ● White blood cell counts.
 ● Neutrophil counts.

Lithium may decrease sodium, T3, T4, and protein-bound iodine 
levels.4

Clients taking lithium should be told to take the medication with lots 
of water and after meals to reduce the possibility of gastrointestinal 
upset. They should also be informed that they should expect nausea, 
to void large amounts of urine, and to experience thirst during the fi rst 
few days of therapy. Warn clients to watch for signs of toxicity (see 
side effects) and to withhold one dose and call a health care provider if 
such signs appear, but never to abruptly stop taking the drug.4

Anticonvulsants
A number of anticonvulsants have been found to help stabilize the 
moods of bipolar disorder clients. They are classifi ed as miscellaneous 
anticonvulsants. Although it is not defi nitively known how these 

anticonvulsants work to stabilize moods, it may be that they increase 
the brain’s threshold for dealing with stimulation, thus stopping the 
client from being overwhelmed with external and internal stimuli.16

Valproic acid (Depakote) 
Valproic acid (also known as divalproex sodium or sodium valproate) 
was approved by the FDA in 1995 for treating mania. It is an 
alternative to lithium as a bipolar disorder treatment and is usually as 
effective. 26

Valproic acid is contraindicated in pregnant women and in those who 
may become pregnant. It can cause teratogenic effects, such as neural 
tube defects.4 

Valproic acid may increase testosterone levels in teenage girls, causing 
polycystic ovary syndrome (PCOS) in women who begin taking the 
drug before they are 20 years of age. PCOS causes a woman’s eggs to 
develop into cysts that collect in the ovaries instead of being released 
during monthly menstruation. In turn, this can lead to obesity, excess 
body hair and disruptions in the normal menstrual cycle.26

Valproic acid may cause the following additional side effects:4

 ● Dizziness.
 ● Headache.
 ● Insomnia.
 ● Nervousness.
 ● Somnolence.
 ● Tremor.
 ● Blurred vision.
 ● Diplopia.
 ● Abdominal pain.
 ● Anorexia.

 ● Diarrhea.
 ● Dyspepsia.
 ● Nausea.
 ● Vomiting.
 ● Liver toxicity.
 ● Bone marrow suppression.
 ● Alopecia.

Valproic acid may increase ammonia, ALT, AST and bilirubin levels. It 
may also increase eosinophil counts and bleeding time. The medication 
may decrease platelet, RBC and WBC counts. Valproic acid may cause 
false-positive results for urine ketone levels.4

The following drug interactions are possible:4

 ● Aspirin, cimetidine, erythromycin: May cause valproic acid 
toxicity. 

 ● CNS depressants: May cause excessive CNS depression. Avoid 
concurrent use.

 ● Phenobarbital: Phenobarbital levels may increase and clearance 
of valproic acid may decrease.

 ● Phenytoin: May decrease valproic acid level and increase or 
decrease phenytoin level.

 ● Rifampin: May decrease valproic acid level.
 ● Alcohol: May cause excessive CNS depression. Avoid concurrent 

use.

Drug alert! Give drug with food to reduce gastrointestinal upset.16

Carbamazepine (Tegretol)
This drug was the fi rst anticonvulsant found to have the ability 
to stabilize moods. However, the side effect of agranulocytosis 
was a concern.16 It should not be used by pregnant women and is 
contraindicated in clients using tricyclic antidepressants, those who have 
taken an MAO inhibitor within the previous 14 days, and in persons 
with a history of bone marrow suppression.4

Side effects include dizziness, hypotension, ataxia, sedation, blurred 
vision, leucopenia, nausea, vomiting, hepatitis, arrhythmias and 
rashes.16

Some of the potential drug interactions with carbamazepine include:4

 ● MAOIs: May increase depressant and anticholinergic effects. 
Avoid concurrent use.

 ● Phenobarbital, phenytoin, primidone: May decrease 
carbamazepine level. 

 ● Cimetidine: May increase carbamazepine level.
 ● Nefazodone: May increase carbamazepine levels and toxicity and 

decrease nefazodone levels. Avoid concurrent use.
 ● Herbal preparations such as plantains (psyllium seed): May 

interfere with the gastrointestinal absorption of the drug. Avoid 
concurrent use.
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Gabapentin (Neurontin)
Gabapentin, another anticonvulsant sometimes prescribed as a mood 
stabilizer) should be used with caution in elderly clients. It has a 
pregnancy category risk of C (Animal studies show adverse effects on 
the fetus, but adequate studies have not been conducted on humans).4

Drug alert! Adjust dosage in elderly clients based on creatinine clearance 
values due to the possibility of decreased renal function.4

Adverse reactions include dizziness, ataxia, hypotension, sedation, 
fatigue, somnolence, leucopenia, problems with coordination, 
nystagmus, nausea and vomiting.4,16

There are relatively few drug interactions related to gabapentin. These 
include:4

 ● Antacids: May cause a decrease in absorption of gabapentin. 
Antacids and gabapentin should not be given within two hours of 
each other.

 ● Hydrocodone: May increase gabapentin level and decrease 
hydrocodone. Monitor drug levels and adjust dosage as needed.

Drug alert! Give drug with food to reduce gastrointestinal upset.16

Be aware that valproic acid may decrease white blood cell count and 
cause false positive results with the Ames-N-Multistix Sg dipstick test 
for urine protein when used in conjunction with other antiepileptics.4

Drug alert! The oral solution form of the drug should be refrigerated.4

Topiramate (Topamax)
This anticonvulsant drug is also prescribed on occasion as a mood 
stablilizer.16 It should be used with caution in pregnant women, those 
who are breast-feeding, and in clients with impaired hepatic function.4

Topiramate can cause dizziness, anxiety, dizziness, ataxia, confusion, 
memory problems, fatigue, somnolence, paresthesia, psychomotor 
slowing, tremor, abnormal vision, nystagmus, anorexia, nausea, 
decrease or increase in weight, slurred speech, weakness, vomiting, 
and blurred or double vision.4,16

Drug alert! With this drug and other drugs that have similar side 
effects, clients must be assessed for ability to ambulate safely and 
maintain coordination.

Drug alert! Give topiramate with food to reduce gastrointestinal 
upset.16

Beware of the following potential drug interactions with topiramate:4,26

 ● CNS depressants including alcohol: May cause increased 
CNS depression. Avoid alcohol. Use CNS depressants only with 
caution.

 ● Hormonal contraceptives: The effectiveness of such 
contraceptives may be decreased. Clients should be advised to use 
alternate methods of contraception while taking topiramate.

 ● Phenytoin: Interactions may decrease topiramate level and 
increase phenytoin levels. Levels of both drugs must be carefully 
monitored if used concurrently.

 ● Valproic acid: May decrease both valproic acid and topiramate 
levels. Monitor levels closely.

 ● Carbamazepine: May decrease topiramate level. Careful 
monitoring is needed. 

 ● Carbonic anhydrase inhibitors: May decrease topiramate level. 
Avoid concurrent use.

Topiramate can affect several lab test results. The drug can increase liver 
enzyme levels and decrease bicarbonate and hemoglobin levels and 
hematocrit as well as white blood cell count.4

Antidepressant use in bipolar disorder
Sarah is a social worker who has recently relocated from a large 
metropolitan area to a rural community. She was diagnosed with bipolar 
disorder three years ago and has responded well to treatment with 
lithium. Shortly after relocating, Sarah begins to suffer the symptoms 
of a depressive episode. She is “tired of taking lithium” and decides 
to visit one of the two doctors in her new home, a tiny rural town. 
Unfortunately, Sarah decides not to tell the doctor about her bipolar 
disorder and only tells him about her depression, attributing it to her 
recent divorce. The physician prescribes an antidepressant. After a 
few weeks, Sarah’s depression lifts and she immediately swings into a 
serious manic phase, something that has not happened for over a year.

The use of antidepressants in bipolar disorder clients remains 
controversial. There is only limited evidence to support antidepressant 
treatment for bipolar depression.27 If antidepressants are used, it is 
generally recommended that a mood stabilizer be taken as well to 
prevent or reduce the risk for switching to manic or hypomanic phases 

or developing rapid cycling symptoms. In fact, research results from a 
large National Institute of Mental Health (NIMH) study showed that 
adding an antidepressant to a mood stabilizer “is no more effective in 
treating the depression than using only a mood stabilizer.”26

Herbal preparations for use in bipolar disorder
Herbal preparations are, or have been, used to treat a multitude 
of illnesses and injuries. Herbal medicines also have been used 
by herbalists to treat bipolar disorder. Herbal preparations should 
never be used unless under the direction of a qualifi ed herbalist and 
with the knowledge and approval of clients’ primary health care 
providers. As mentioned throughout this education program, it is 
absolutely imperative that clients divulge if they are taking any herbal 
preparations. These preparations can produce signifi cant adverse 
side effects as well as interacting adversely with prescription, non-
prescription and other herbal medicines. 

Fish oils
Common names for fi sh oils include omega 3 fatty acids and omega 3 
oils. Reported uses included prevention of cardiovascular disease and 
to treat depressive disorder, bipolar disorder and dysmenorrheal. Fish 
oils are available as capsules and in liquid form.19

There are no reported side effects or interactions with other herbs or 
foods. There is some evidence that fi sh oils may increase the risk of 

bleeding, so concurrent use with anticoagulants should be avoided. 
Fish oils should not be used in women who are pregnant or lactating, in 
children, or in clients with breast or prostate cancer or in known heart 
disease.19
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Lecithin
Lecithin is found in commonly eaten foods such as eggs, peanuts and 
beef liver and can be found in capsule and tablet forms. It is used to 
lower cholesterol levels, treat hepatic disease and treat Alzheimer’s 
disease and bipolar disorder.19

The most common side effects include nausea, vomiting, anorexia and 
hepatitis. There are no known drug, food or other herb interactions 
with lecithin. Lecithin may decrease cholesterol results. 19

Lecithin should not be used during pregnancy and lactation, nor should 
it be given therapeutically to children. 19

Pharmacologic interventions for schizophrenia
Schizophrenia is the most debilitating of mental health disorders. 
It interferes with the ability to function at work and school and in 
society and interpersonal relationships.28 Usually diagnosed in late 
adolescence or early adulthood, schizophrenia seldom becomes 
apparent in childhood. The incidence of onset peaks between 15 to 25 
years of age for men and 25 to 35 years of age for women.16

It is estimated that schizophrenia affects about 1 percent of the 
worldwide population. In the United States, approximately 2.5 million 
people have schizophrenia.28

The fi nancial impact of schizophrenia is incredible. Clients with 
schizophrenia occupy about 10 percent of the hospital beds in the United 
States and cost an estimated 2 percent of the gross national product in 
missed work, public assistance and costs of treatment.28 However, thanks 
to proper diagnosis, advances in community-based treatment and the 
effectiveness of newer atypical antipsychotic drugs, many people with 
schizophrenia are able to live in the community with family and societal 
support.16

Signs and symptoms of schizophrenia 
Schizophrenia is not a single illness, but is a syndrome with many 
different types and symptoms. Symptoms are primarily psychotic in 
nature and are divided into two major categories: positive or hard signs 
and symptoms and soft or negative signs and symptoms.16

Hard or positive signs and symptoms include:16,28

 ● Hallucinations: These include false visual, auditory or tactile 
perceptions that do not exist in reality.

 ● Delusions: Fixed false beliefs that include distorted thoughts and 
perceptions.

 ● Flight of ideas: Constant verbalizations that rapidly move from 
one topic to another.

 ● Perseveration: Persistent verbalization regarding a single idea or 
topic. There may be continuous repetition of a word, sentence or 
phrase and attempts to change the topic or redirect the client are 
met with resistance.

 ● Ideas of reference: Clients’ false beliefs that external events have 
particular meaning for them.

 ● Echopraxia: Imitation or mimicking of the behaviors, movements 
and gestures of another person who is being observed by the client.

 ● Associated looseness: Poorly related thoughts and ideas.
 ● Ambivalence: Expression of contradictory beliefs about the same 

person or situation.

Soft or negative signs and symptoms include:16,28

 ● Flat affect: Lack of facial expression that would normally indicate 
feelings, moods or emotions.

 ● Blunted affect: Limited range of emotional expression.
 ● Lack of volition: Lack of will or ambition to take action.
 ● Apathy: Display of indifference toward people, situations or 

activities.
 ● Alogia: Little verbalization or expression of the substance of 

meaning of a situation.
 ● Anhedonia: Inability to feel joy or to take pleasure from life’s 

activities or from interpersonal relationships.
 ● Catatonia: “Psychologically induced immobility occasionally 

marked by periods of agitation or excitement.”16 The client is 
sometimes described as being in a trance-like state and seems 
motionless.

There are several types of schizophrenia described by the DSM-IV-TR. 
Classifi cation is dependent on presenting symptoms. The various types 
are:16

 ● Schizophrenia, paranoid type: Characterized by feelings of 
persecution or grandiose delusions, hallucinations, delusions with 
a religious focus or hostile behavior.

 ● Schizophrenia, disorganized type: Characterized by signifi cantly 
inappropriate or fl at affect, incoherence and extremely 
disorganized behavior.

 ● Schizophrenia, catatonic type: Characterized by signifi cant 
psychomotor disturbance, which can include either motionlessness 
or excessive motor activity. 

 ● Schizophrenia, undifferentiated type: Characterized by 
mixed schizophrenic symptoms of other types accompanied by 
disturbances of thought, affect and behavior.

 ● Schizophrenia, residual type: Characterized by at least one prior 
but not current episode as well as social withdrawal, fl at affect and 
looseness of association.

There is no known cure for schizophrenia. Treatment focuses on 
psychopharmacology in the form of antipsychotic medications, also 
known as neuroleptics. They are administered to reduce or control 
signs and symptoms.16,28

The older or “conventional” antipsychotic medications are dopamine 
antagonists, and the newer antipsychotics are both dopamine and 
serotonin antagonists.16

Drug alert! Two antipsychotics are available in depot injection 
forms for maintenance therapy. These are fl uphenazine (Prolixin)
and haloperidol (Haldol). These medications eliminate the need for 
daily oral antipsychotic medication. Their effects last for two to four 
weeks.16

Because of the enormity of the effects of the antipsychotic 
medications, this section of the program is divided as follows:

 ● Listing of conventional and atypical antipsychotics.
 ● Side effects of antipsychotic medications.
 ● Some specifi c information for each antipsychotic such as 

contraindications, drug interactions and impact on lab studies.

Conventional antipsychotics:4,16

 ● Chlorpromazine (Thorazine).
 ● Perphenazine (Trilafon).
 ● Fluphenazine (Prolixin).
 ● Thioridazine (Mellaril).
 ● Thiothixene (Navane).
 ● Haloperidol (Haldol).
 ● Trifl uoperazine (Stelazine).
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Atypical antipsychotics:4,16,29

 ● Clozapine (Clozaril).
 ● Risperidone (Risperdal).
 ● Olanzapine (Zyprexa).

 ● Quetiapine (Seroquel).
 ● Ziprasidone (Geodon).
 ● Paliperidone (Invega).
 ● Aripiprazole (Abilify).

Side effects of antipsychotic medications
The side effects of antipsychotic medications range from slight 
discomfort to serious, even incapacitating effects and permanent 
movement disorders.16 

Drug alert! The side effects can be so devastating to clients that they 
may discontinue taking them or reduce the amount of the drug that they 
take without medical approval. In fact, side effects are often cited as the 
main reason for discontinuing drugs.16

Extrapyramidal side effects
Extrapyramidal side effects (EPS) are reversible movement and 
posture disturbances.30 They include dystonic reactions, pseudo-
parkinsonism, and akathsia.16

 ● Dystonic reactions are noted early in the course of medication 
treatment and are characterized by intermittent spasmodic or 
sustained involuntary contractions of discrete muscle groups 
in the face, neck, trunk, pelvis and extremities.31 Spasms of the 
neck muscles are referred to as torticollis, and spasms of the 
eye muscles are referred to as oculogyric crisis. Spasms may 
be accompanied by tongue protrusion, dysphagia and laryngeal 
and pharyngeal spasms that can obstruct the airway and require 
emergency medical intervention. Dystonic reactions are treated 
with diphenhydramine (Benadryl) either I.M. or intravenously or 
with I.M. benztropine (Cogentin).16

 ● Pseudo-parkinsonism is neuroleptic medication-induced 
parkinsonism. The client exhibits a shuffl ing gait, drooling, muscle 
stiffness and akinesia (slowness and trouble initiating movement). 
This side effect is generally noticed within the fi rst few days after 
beginning an antipsychotic medication or after increasing the 
dose. Pseudo-parkinsonism is treated with a variety of medications 
such as benzropine (Cogentin), diazepam (Valium), propranolol 
(Inderal) and amantadine (Symmetrel).16

 ● Akathisia is characterized by an inability to remain seated, 
accompanied by motor restlessness and feelings of quivering 
muscles.32 Akathisia usually appears when an antipsychotic 
medication is initiated or when the dose is increased. The most 
effective treatment for akathisia is administration of beta-blockers. 
Benzodiazepines have also been found to be helpful.16

Tardive dyskinesia
Tardive dyskinesia is a late-appearing side effect.16 It is characterized 
by involuntary movements of the tongue, lips, face, trunk and 
extremities. These movements include lip smacking, protrusion 
of the tongue, chewing, blinking and grimacing. These effects are 
embarrassing for the client and for persons observing them.16,33

Drug alert! Unfortunately, tardive dyskinesia is irreversible once 
it begins, but decreasing the dose or discontinuing the medication 
can stop the progression. However, clozapine (Clozaril) an atypical 
antipsychotic, has not produced this side effect and may be a good 
alternative for clients who experience tardive dyskinesia while taking 
conventional antipsychotic drugs.16

Seizures
Seizures, although they occur, are not a frequently seen side effect 
of antipsychotics. They occur in only 1 percent of clients who 
take antipsychotic medications. However, it is important to note 

that clozapine (Clozaril) has an incidence of 5 percent for seizure 
occurrence. If seizures do occur, dosage should be lowered or the 
medication causing this side effect changed.16

Neuroleptic malignant syndrome
Neuroleptic malignant syndrome (NMS) is a life-threatening 
neurological disorder. It is characterized by high fever, sweating, 
unstable blood pressure, stupor, muscular rigidity, increased muscle 
enzymes and leukocytosis.16,34 This syndrome usually develops 

within the fi rst two weeks of treatment, but can develop at any time 
during treatment.34 An estimated 0.1 percent to 1 percent of all clients 
taking antipsychotics develop NMS.16

Agranulocytosis
Agranulocytosis, failure of the bone marrow to produce adequate white 
blood cells, is a hematologic disorder characterized by spontaneous 
gum bleeding and other systemic hemorrhages.16,30 Agranulocytosis 
develops abruptly and causes progressive fatigue and weakness, 
followed by fever, chills and leucopenia. The client develops an 
ulcerative sore throat that upon inspection reveals oral lesions that are 
usually rough edged with a gray or black membrane.30

Clozapine (Clozaril) is the antipsychotic that has the potential to cause 
agranulocytosis, a potentially fatal side effect. Agranulocytosis does 
not usually appear immediately, but can develop as long as 18 to 24 
weeks after the initiation of drug therapy. Clients must have their white 

blood cell counts monitored every week for the fi rst six months of 
clozapine therapy and every two weeks after that.16

Drug alert! Clozapine is dispensed every seven to 14 days only. In 
order to obtain a refi ll, the client’s white blood cell count must be 
above 3,500 cells/mm.3,16

Drug alert! Many antipsychotic medications can cause false-positive 
results for many urinary results, such as amylase and urobilinogen.4 

Drug alert! Many antipsychotic medications should be used with 
caution in persons exposed to extremes in temperature.4
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SPECIFIC ADDITIONAL POINTS OF INTEREST FOR ANTIPSYCHOTICS

Chlorpromazine (Thorazine)
Chlorpromazine is contraindicated in clients with CNS depression, 
bone marrow suppression or subcortical damage. The drug must 
be administered cautiously in clients who are elderly or debilitated 
or who have severe cardiovascular disease, respiratory disorders, 
hypoglycemia or glaucoma. 4,35

Drug alert! Clients taking chlorpromazine are particularly vulnerable 
to a sudden drop in blood pressure and to orthostatic hypotension.4

Drug interactions to be aware of include:4,35

 ● Lithium: Concurrent use may increase neurologic effects and 
requires close monitoring.

 ● Antacids: May interfere with absorption. Administration should 
be separated by at least two hours. 

 ● Anticonvulsants: May lower seizure threshold. Monitor closely.

 ● CNS depressants including alcohol: May increase CNS 
depression. Concurrent use should be discouraged.

 ● Oral anticoagulants: May decrease anticoagulant effect. Monitor 
closely.

 ● Centrally acting antihypertensives: May interfere with 
antihypertensive effects. Monitor closely.

 ● St. John’s wort: May cause photosensitivity. Avoid excessive 
sunlight exposure.

Drug alert! Chlorpromazine use may cause photosensitivity. Advise 
clients to avoid excessive sunlight exposure and to wear sunblock.4

Chlorpromazine may decrease hemoglobin and hematocrit. The drug 
may increase liver function test values and eosinophil count and 
decrease granulocyte, platelet, and white blood cell counts.4

Perphenazine (Trilafon)
Perphenazine (Trilafon) is contraindicated in clients with CNS 
depression, blood dyscrasias, bone marrow depression, hepatic 
damage, subcortical damage and in clients receiving large doses 
of CNS depressants.4,35 It should be used cautiously in clients who 
are elderly, debilitated, taking other types of CNS depressants or 
anticholinergics, or are going through alcohol withdrawal, psychotic 
depression or suicidal ideation. Perphenazine should also be used 
with caution in clients who have cardiovascular disease, renal disease 
or respiratory disorder.4,35

Drug interactions include:4,35

 ● CNS depressants including alcohol: CNS depression may 
increase. Use concurrently only with caution. 

 ● Antacids: May interfere with perphenazine absorption. Separate 
administration by at least two hours. 

 ● Barbiturates: May decrease perphenazine effectiveness. Monitor 
client closely.

 ● Fluoxetine, sertraline, tricyclic antidepressants: May increase 
phenothiazine level. Monitor closely.

 ● Lithium: May increase adverse neurologic side effects. Clients 
must be monitored carefully.

 ● St. John’s wort: May cause photosensitivity. Avoid excessive 
sunlight exposure.

Drug alert! Advise clients to avoid excessive sun exposure and to wear 
sunblock.4

Perphenazine may decrease hemoglobin and hematocrit and 
increase liver function test values and eosinophil count. White 
blood cell counts, granulocyte and platelet counts may be 
reduced.4,35

Fluphenazine (Prolixin)
Fluphenazine (Prolixin) is contraindicated in clients with CNS 
depression, bone marrow suppression or other types of blood 
dyscrasias, subcortical damage, or hepatic damage. As with other 
antipsychotics, fl uphenazine should be used with caution in elderly or 
debilitated patients. It should also be used with caution in clients with 
severe cardiovascular disease because the drug may cause an abrupt 
drop in blood pressure, and in those with peptic ulcer, respiratory 
disorders, hypocalcemia, seizure disorder, mitral insuffi ciency, 
glaucoma or prostatic hyperplasia.4,35

Drug interactions are similar to some other antipsychotics and 
include:4,35

 ● Antacids: May interfere with drug absorption. Separate 
administration of antacids and fluphenazine by at least two 
hours.

 ● Anticholinergics: May increase anticholinergic effects and should 
be used together with caution.

 ● Barbiturates and lithium: May decrease drug’s effectiveness and 
increase the potential for anticholinergic effects. These drugs should be 
used with fl uphenazine with caution.

 ● Centrally acting hypertensives:Antihypertensive effects may be 
decreased. Blood pressure must be carefully monitored.

 ● CNS depressants including alcohol: CNS depression may 
increase, especially affecting psychomotor skills. Alcohol use 
should be discouraged. If other drugs that are CNS depressants 
must be prescribed, the client must be carefully monitored.

 ● St. John’s wort: Increases the potential for photosensitivity. The 
client should avoid excessive exposure to the sun and wear sun 
block.

As with some other antipsychotics, the risk for photosensitivity is 
increased with use of this drug. Encourage clients to avoid excessive 
exposure to sunlight and to wear sun block.4

Fluphenazine may increase liver function test results and eosinophil 
count. It may decrease hemoglobin and hematocrit as well as 
granulocyte, platelet, and white blood cell counts.4

Thioridazine (Mellaril)
Thioridazine (Mellaril) is indicated in clients who fail to respond to 
at least two other antipsychotic drugs.4 It is contraindicated in clients 
with:4,35

 ● CNS depression or coma.
 ● Severe hypertension or hypotension.
 ● Cardiac disease.

 ● Reduced levels of CYP2D6 enzyme. 
 ● Long QT interval or history of arrhythmias.

Thioridazine is also contraindicated in clients who are taking 
fl uvoxamine, propranolol, pindolol, fl uoxetine, and drugs that inhibit 
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CYP2D6 enzyme or that prolong the QT interval. It should be used 
with caution in elderly or debilitated patients.4

In addition to the drug interactions and photosensitivity reactions 
described with use of fl uphenazine, clients who are taking 

antiarrhythmics may fi nd that such drugs inhibit the metabolism of 
thioridazine and lead to additional arrhythmias. Concurrent use is 
contradicated.4

Thiothixene (Navane)
Thiothixene (Navane) is contraindicated in clients who are 
experiencing CNS depression, circulatory collapse, coma or blood 
dyscrasias. Thiothixene should be used with caution in clients 
who are elderly or debilitated, have a history of seizure disorders, 
cardiovascular disease, hepatic disease, glaucoma, prostatic 
hyperplasia, heat exposure, and in those who are dealing with 
withdrawal from alcohol.4,35

Drug alert! Thiothixene is not recommended for use in children less 
than 12 years of age.4

There are relatively few drug or environmental interactions compared 
to some other antipsychotics. These include:4

 ● CNS depressants including alcohol: Danger of increased CNS 
depression. Discourage concurrent use.

 ● Sun exposure: May increase photosensitivity reactions. Advise 
clients to avoid excessive exposure to sunlight and to wear sun 
block.

Thiothixene may increase or decrease white blood cell counts and 
decrease granulocyte counts.4

Haloperidol (Haldol)
Haloperidol is contraindicated in clients with CNS depression, 
coma and who have parkinsonism. It should be used with caution 
in clients who are elderly, debilitated, have a history of seizures or 
EEG abnormalities, allergies, signifi cant cardiovascular disorders, 
glaucoma or history of urine retention. The drug should also be used 
with caution in clients who are taking anticonvulsants, anticoagulants, 
anti-parkinsonians or lithium.4

Drug interactions associated with haloperidol include:4,35

 ● Anticholinergics: May increase anticholinergic effects and 
glaucoma. Concurrent use should be avoided. 

 ● Antifungals, buspirone: May increase the haloperidol levels.
 ● Carbamazepine: May decrease haloperidol level.
 ● CNS depressants including alcohol: May increase CNS 

depression and concurrent use should be avoided.
 ● Lithium: May lead to lethargy and confusion.
 ● Methyldopa: May lead to dementia.
 ● Rifampin: May decrease haloperidol level.

There are relatively few effects on lab tests. Haloperidol may increase 
liver function test results and increase or decrease white blood cell 
counts.4

Trifl uoperazine (Stelazine)
Trifl uoperazine (Stelazine) is contraindicated in clients with CNS 
depression, coma, bone marrow suppression or hepatic damage. It 
should be used with caution in persons who are elderly, debilitated 
or who have cardiovascular disease, seizure disorder, glaucoma or 
prostatic hyperplasia.4,35

Drug alert! Trifl uoperazine should be used in children only if they are 
hospitalized or under extremely close supervision.4

Drug interactions include:4,35

 ● Antacids: May interfere with trifl uoperazine absorption. Doses of 
these medications should be separated by at least two hours.

 ● Barbiturates and lithium: May decrease trifl uoperazine’s 
effectiveness. 

 ● CNS depressants including alcohol: May increase sedative 
effects. Avoid concurrent use.

 ● Centrally acting antihypertensives: May interfere with the 
effectiveness of antihypertensives. Blood pressure must be 
monitored closely.

 ● Propranolol: May increase both propranolol and trifl uoperazine 
levels. 

 ● Warfarin: May decrease the effectiveness of oral anticoagulants. 
PT and INR must be carefully monitored.

 ● St. John’s wort: May increase the risk of photosensitivity. Avoid 
excessive sunlight exposure.

Drug alert! Trifl uoperazine may cause photosensitivity even without 
the concurrent use of St. John’s wort. Advise clients to avoid excessive 
sunlight exposure and to wear sun block.4

Trifl uoperzine may increase liver enzyme levels and decrease white 
blood cell and granulocyte counts.4

Clozapine (Clozaril)
Clozapine is given to clients who are quite ill and who do not respond 
to other antipsychotics. It causes signifi cant risk of agranulocytosis.4,35

(For detailed information about agranulocytosis, see the section of this 
program that describes the side effects of antipsychotics). 

The drug is contraindicated in clients with uncontrolled epilepsy, history 
of agranulocytosis, white blood cell count below 3,500/mm3, severe CNS 
depression, coma, paralytic ileus and myelosuppressive disorders.4,35

Drug alert! Clozapine carries a black box warning stating that use 
of this drug with other psychotropic drugs and benzodiazepines may 
increase the risk of sedation and cardiac and respiratory arrest.4

Clozapine also has the additional following potential drug 
interactions:4,35

 ● Bone marrow suppressants: Has the potential to increase bone 
marrow toxicity. Concurrent use should be avoided.

 ● Digoxin, warfarin, and other highly protein-bound drugs: May 
increase these drug levels. Clients must be monitored closely for 
adverse side effects.

 ● Ritonavir: May increase clozapine levels and the risk of toxicity. 
Avoid concurrent use.

 ● Alcohol: May increase CNS depression. Alcohol use should be 
discouraged.

 ● Phenytoin: May decrease clozapine level and lead to 
“breakthrough” psychosis.

Drug alert! Smoking may decrease clozapine level. Encourage clients 
to stop smoking.4

Here are additional black box warnings for clozapine:4,35

 ● Increases the risk of fatal myocarditis.
 ● Orthostatic hypotension can occur and rarely, can be accompanied 

by respiratory or cardiac arrest.
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 ● Seizures may occur, particularly in clients receiving large doses of 
the drug.

 ● The drug is not indicated for use in elderly clients with dementia-
related psychoses.

Clozapine may increase glucose, cholesterol and triglyceride levels 
as well as eosinophil counts. The drug may decrease granulocyte and 
white blood cell counts.4

Risperidone (Risperdal)
Use of risperidone is contraindicated in breast-feeding women, 
pregnant women and elderly patients with dementia. It should be used 
with caution in clients who have prolonged QT interval, cardiovascular 
disease, cerebrovascular disease, dehydration, hypovolemia or history 
of seizures.4,35

Drug interactions include:4,35

 ● Antihypertensives: May increase hypotensive effects. Blood 
pressure must be carefully monitored.

 ● Azole antifungals: May increase the drug’s plasma level.
 ● Carbamazepine: May decrease the effectiveness of risperidone.

 ● Clozapine: May decrease the clearance of risperidone and increase 
the potential for toxicity. 

 ● CNS depressants including alcohol: May increase the potential 
for additive CNS depression. Discourage concurrent use.

 ● Fluoxetine and paroxetine: May increase the risk of adverse side 
effects of risperidone.

As with other antipsychotics, sun exposure may increase the risk of 
photosensitivity. Tell clients to avoid excessive sun exposure and to 
wear sun block.4

Risperidone may increase prolactin level and decrease hemoglobin and 
hematocrit.4

Olanzapine (Zyprexa)
Olanzapine contains a black box warning stating that sedation and 
delirium have been noted following injections of this drug. Another 
black box warning states that olanzapine may increase the risk of 
cardiovascular or infectious deaths in elderly clients with dementia.4,35

Drug alert! Olanzapine is not approved in clients with dementia-
related psychosis.4

Drug interactions include:4,35

 ● Antihypertensives: May increase antihypertensive effects. 
Monitor blood pressure closely.

 ● Carbamazepine, omeprazole, rifampin: May increase 
olanzapine clearance. Monitor drug levels closely.

 ● Ciprofl oxacin: May increase olanzapine level and increase the 
risk of adverse side effects.

 ● Diazepam: May increase CNS effects.
 ● Levodopa: May cause antagonistic effects. Monitor client 

closely.

 ● Fluoxetine: May increase olanzapine level.
 ● Fluvoxamine: May increase olanzapine level. 
 ● Alcohol: May increase sedative effects. Avoid concurrent use.
 ● St. John’s wort: May decrease olanzapine level.

Drug alert! Smoking may increase olanzapine clearance. Discourage 
smoking.4

Olanzapine may increase the following lab test results:4,35

 ● AST.
 ● ALT.
 ● GGT.
 ● CK.
 ● White blood cell count.
 ● Triglyceride levels.
 ● Eosinophil count.

Quetiapine (Seroquel) 
Quetiapine immediate release form is not approved for use in children 
less than 10 years of age. The extended release form is not approved 
for use in children younger than 18 years of age.4

The drug contains a black box warning that it may increase suicidal 
ideation in children, adolescents and young adults ages 18 to 24.4

Drug interactions include:4,35

 ● Antihypertensives: May increase antihypertensive effects.
 ● CNS depressants including alcohol: CNS effects may be 

increased. Avoid concurrent use.
 ● Lorazepam: May decrease lorazepam clearance and lead to 

increased CNS effects.

Quetiapine may increase liver enzymes, cholesterol and glucose levels. 
It may decrease white blood cell count, thyroid-stimulating hormone 
levels and T4.4,35

Ziprasidone (Geodon)
Ziprasidone (Geodon) is contraindicated in elderly clients with 
dementia-related psychosis, persons with a recent myocardial 
infarction or uncompensated heart failure, persons with a prolonged 
QT interval or taking other drugs that prolong the QT interval.4,35

Drug interactions include:4,35

 ● Antiarrhythmics: May increase the risk of life-threatening 
arrhythmias. Concurrent use is contraindicated.

 ● Carbamazepine: May decrease ziprasidone level. 
 ● Drugs that decrease potassium or magnesium: May increase the 

risk of arrhythmias. If used concurrently, it is important to monitor 
the levels of these electrolytes.

To date, there is no reported impact on lab test results.4

Paliperidone (Invega)
Paliperidone contains a black box warning contraindicating its 
use in elderly clients with dementia-related psychosis. It is also 
contraindicated in those with history of cardiac arrhythmias, congenital 
long QT syndrome, and in those with gastrointestinal narrowing. It 

should be used with caution in persons with a history of diabetes or 
seizures, cardiovascular disease and cerebrovascular disease.4,35

Drug interactions include:4,35

 ● Anticholinergics: May increase adverse side effects.
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 ● Antihypertensive: May exacerbate orthostatic hypotension. Avoid 
concurrent use.

 ● Drugs that prolong QTc interval: May increase this 
prolongation. Avoid concurrent use.

 ● Levodopa: May have antagonistic effects on each other. Use 
concurrently with caution.

 ● Alcohol: May increase CNS sedation. Avoid concurrent use.

Paliperidone may increase both insulin and prolactin levels.4

Aripiprazole (Abilify)
Aripiprazole (Abilify) has black box warnings noting that it is not 
approved for use in children with depression or in elderly persons 
with dementia-related psychosis. It should be used with caution in 
pregnant and lactating women and in clients with cardiovascular disease, 
cerebrovascular disease, a history of seizures, and in persons who 
exercise strenuously, take anticholinergics, or who are likely to suffer 
from dehydration.4,35

Aripiprazole is associated with the following drug interactions:4,35

 ● Antihypertensives: May increase antihypertensive effects.

 ● Carbamazepine: May decrease effectiveness of aripiprazole. 
Dose may need to be doubled and client monitored carefully.

 ● CYP2A4 inhibitors: Increases the risk of signifi cant toxic effects. 
The dose of aripiprazole is decreased by half of the usual dose.

 ● Alcohol: Increases CNS side effects. Avoid concurrent use.

Drug alert! Grapefruit juice may increase the drug level. Instruct 
clients not to take the drug with grapefruit juice.4

Aripiprazole may increase glucose and CK levels.4

Herbal supplement: Betal palm
Betal palm is a palm found in the tropics of Africa, in China, India and 
the Philippines. The leaves and nuts of the palm are used for medicinal 
purposes. Its reported uses by herbalists include the treatment of 
depression, schizophrenia and respiratory conditions. It should not be 
used during pregnancy or breast-feeding and should not be given to 
children. Clients with oral or esophageal cancers, ulcers, esophagitis or 
renal disease should not use betal palm.19

Betal palm may cause palpitations, dizziness, seizures, anxiety, 
insomnia, restlessness and acute psychosis as adverse side 
effects.18,19

Betal Palm should not be used with the following drugs:19

 ● Anti-glaucoma drugs.
 ● Beta-blockers.
 ● Calcium channel blockers.
 ● Cardiac glycosides.
 ● Cholinergic drugs.
 ● Neuroleptics.

MAOIs and foods that contain tyramine used in conjunction with betal 
palm may increase the risk of hypertensive crisis.19

To date, there are no known interactions with other herbs or impact on 
lab tests.19

Summary of nursing considerations 
Client education is a crucial part of any pharmacology intervention. 
Nurses must not only relay information, but also assess whether clients 
and their families truly comprehend the impact of the drugs being 
administered. 

To measure comprehension, clients and families should be able to:
 ● State the name of the drug(s) they are taking.
 ● Be able to read the name of the drug(s) being taken and remove 

them from any containers that house the drugs.
 ● Recognize visually as well as in writing the drug(s) being taken.
 ● Identify the dose and route of the drugs being taken. 
 ● Explain the side effects of the drug(s) and when to seek medical 

intervention for such side effects.
 ● State what to do if a dose is missed or if overdose occurs.
 ● Explain safety precautions associated with drug(s) being taken. For 

example, if a drug lowers blood pressure, do clients and families 
know that it is necessary to change position slowly?

 ● Explain how to take drug(s). For example, they should know that 
aripiprazole should not be taken with grapefruit juice.

 ● Explain the importance of keeping follow-up appointments with 
health care providers or of having specifi c blood tests performed.

Clients and families should be given written patient education 
materials written in terms that the average client and family 
members can understand and in a language that they can 
understand.

Teaching alert! It is imperative to measure the clients’ and families’ 
comprehension of patient education. Never simply ask them, “Do you 
understand how to take your medications?” or other questions that 

can be answered simply with a yes or no response. To assess their 
comprehension have them actually explain how they will take the 
drugs, list side effects, etc. 

Health care professionals must also keep up-to-date on new 
medications, changes to safety recommendations by the FDA, and 
removal of drugs from the market. The FDA provides free updates 
via e-mail, text and so on about research fi ndings and information 
about drugs. Several well-known, reputable health care organizations 
(e.g. www.mayoclinic.com) offer extensive information about various 
diseases and their treatments written for clients, families and health 
care professionals. 

Teaching alert! Ask what websites clients and families are using 
to obtain information about their health and about their treatment 
regimen. Make sure that they are acquiring information from reputable 
sources.

Emphasize the importance of telling health care providers what 
medications they are taking, including herbs, vitamins, dietary 
supplements and over-the-counter medications. Explain that any or 
all of such agents can have serious, even life-threatening interactions.

Finally, remember that clients and their families are equal partners 
with their health care providers. They must be encouraged to express 
their concerns and to ask questions. Compliance is not possible unless 
clients and families believe in the treatment regimen that has been 
prescribed.
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PHARMACOLOGY: MENTAL HEALTH MEDICATIONS
Self Evaluation Exercises

Select the best answer for each question and check your answers at the bottom of the page.

You do not need to submit this self-evaluation exercise with your participant sheet..

1. In some cases, antidepressants may increase the risk for suicidal 
ideation, particularly in young adults and children.

  True
  False

2. SSRIs are often prescribed for persons who wish to avoid sexual 
side effects.

  True
  False

3. Smoking may lower the drug levels of cyclic antidepressants.
  True
  False

4. taking MAOIs should be taught to avoid foods such as beer, aged 
cheeses, and soy products.

  True
  False

5. Persons taking St. John’s wort should consume foods that are high 
in tyramine.

  True
  False

6. Recent studies suggest that some antidepressants interfere with 
the effectiveness of tamoxifen, a drug given as an adjuvant 
treatment for women with estrogen-positive breast cancer.

  True
  False

7. After the last dose of disulfi ram, its effects end abruptly and no 
adverse reactions occur if the client immediately begins drinking 
again.

  True
  False

8. If antidepressants are used in the treatment of bipolar disorder, 
it is generally recommended that a mood stabilizer be taken 
as well to prevent or reduce the risk for switching to manic or 
hypomanic phases or developing rapid cycling symptoms.

  True
  False

9. Clozapine is the antipsychotic prescribed if the client has a history 
of or high risk for agranulocytosis.

  True
  False

10. When assessing client’s comprehension of education regarding 
their treatment regimen, avoid asking questions that can be 
answered simply with a yes or a no.

  True
  False

Answers:

1.T 2.F 3.T 4.T 5.F 6.T 7.F 8.T 9.F 10.T
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Vaccine-Preventable Diseases: Dealing 
with the Threat of Potential Disease Outbreaks 

10 Contact Hours

Release Date: 5/18/2015 Expiration Date: 5/17/2018

Audience 
This course was designed and developed for nurse practitioners, and 
other licensed professionals who provide patient care in multiple 
settings along the healthcare continuum. 

Purpose statement 
To improve the nurses knowledge of vaccine-preventable diseases and 
how to intervene when outbreaks of these diseases occur.

Learning objectives
Upon completion of this course, the nurse will be able to:

  Identify diseases for which vaccines are administered.
  Discuss why some parents and other caregivers are reluctant to 

have their children immunized.
  Identify potential consequences of not obtaining recommended 

immunizations. 
  Identify factors that contraindicate immunizations.

  Describe the pathophysiology of various vaccine-preventable 
diseases.

  Evaluate treatment initiatives, including prevention strategies, for 
various vaccine-preventable diseases.

  Discuss nursing considerations related to vaccine-preventable 
disease.

How to receive credit 
 ● Read the entire course, which requires a 10-hour commitment of 

time. 
 ● Depending on your state requirements you will asked to complete 

either: 
 ○ An attestation to affi rm that you have completed the 

educational activity.

 ○ OR completed the test and submit (a passing score of 70 
percent is required).
Note: Test questions link content to learning objectives as a 
method to enhance individualized learning and material retention.

 ● Provide required personal information and payment information.
 ● Complete the MANDATORY Self-Assessment and
 ● Print the Certifi cate of Completion. 

Accreditation statement
Elite is accredited as a provider of continuing nursing education 
by the American Nurses Credentialing Center’s Commission on 
Accreditation.

Designation of credit
Elite designates this continuing nursing education activity for 10.0 
contact hours.  

Faculty
Adrianne Avillion D.Ed., RN – Author Thomas S. Burrell PhD, RN – Content Reviewer

Activity directors
Thomas S. Burrell, PhD, MN, CRNI-R, RN-BC-R
Director of Nursing, Lead Nurse Planner

Tracey Foster
Director of Programing, Elite

Disclosures
Resolution of Confl ict of Interest
In accordance with the ANCC Standards for Commercial Support 
for CNE, Elite implemented mechanisms, prior to the planning and 

implementation of the CNE activity, to identify and resolve confl icts of 
interest for all individuals in a position to control content of the CME 
activity.
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Planning committee/faculty disclosures
Elite staff involved with this activity and any content validation 
reviewers of this activity have reported no relevant fi nancial 
relationships with commercial interests. 

 ● Adrianne Avillion, D.Ed., RN 
 ● Thomas S. Burrell, PhD, MN, CRNI-R, RN-BC-R
 ● Teresa Wise

Disclaimer 
The information provided at this activity is for continuing education 
purposes only and is not meant to substitute for the independent 
medical judgment of a healthcare provider relative to diagnostic and 
treatment options of a specifi c patient’s medical condition.

© 2015:  All Rights Reserved.  Materials may not be reproduced 
without the expressed written permission or consent of Elite 
Professional Education, LLC.  The materials presented in this 
course are meant to provide the consumer with general information 
on the topics covered.  The information provided was prepared by 
professionals with practical knowledge of the areas covered.  It is 

not meant to provide medical, legal, or professional advice.  Elite 
Professional Education, LLC recommends that you consult a medical, 
legal, or p professional services expert licensed in your state.  Elite 
Professional Education, LLC had made all reasonable efforts to ensure 
that all content provided in this course is accurate and up to date at the 
time of printing, but does not represent or warrant that it will apply to 
your situation or circumstances and assumes no liability from reliance 
on these materials.  Quotes are collected from customer feedback 
surveys.  The models are intended to be representative and are not 
actual customers.

Introduction
A study published in the January 21, 2013 issue of JAMA Pediatrics 
reported that Kaiser Permanente researchers found that 49 percent of 
children ages 2 months to 24 months did not receive recommended 
vaccinations, according to the Advisory Committee on Immunization 
Practice schedules [1]. The number of reported cases of measles in 
2014 through May 23, 2014 was the highest year to date total since 
1994 [2]. Many adults do not receive their recommended vaccines as 
well. For example, only one out of fi ve adults ages 19-64 with certain 
high-risk medical conditions received a pneumococcal vaccination [3]. 

Vaccines have been administered as a disease-prevention strategy for 
centuries. For example, attempts to inoculate people against smallpox 
were noted as long ago as in the 1100s when dried scab material from 
smallpox patients was transferred to healthy children and adults.  [4]. 

Centuries later, in 1796, Dr. Edward Jenner inoculated an eight-year-
old boy with matter from a fresh smallpox lesion and concluded 
that protection from the disease was complete [5]. Today, in the 21st 
century, vaccines have been developed for the prevention of numerous, 
potentially deadly diseases, including specifi c malignancies. Yet, 
a considerable number of people do not receive recommended 
immunizations. 

Why do some people shun vaccination while others do not? What 
vaccine-preventable diseases pose a threat in the 21st century? What 
are the potential consequences of such diseases? This education 
program addresses these issues as well as important nursing 
considerations for dealing with vaccine-preventable diseases.

DISEASES FOR WHICH VACCINES ARE ADMINISTERED

Children and adolescents
Vaccines have been administered for hundreds, if not thousands, 
of years to prevent development of disease. According to historical 
literature Hippocrates described mumps, diphtheria, jaundice, and 
other diseases as long ago as 400 BC. Inoculation using dried scab 
material from smallpox patients was performed in the 1100s [4]. 
The celebrated work of Dr. Edward Jenner in the late 18th century 
regarding protection from small pox is well known. The Marine 
Health Service, established in 1798, was the country’s fi rst public 
health agency. It provided hospital care for merchant seaman as well 
as protective measures against diseases such as cholera, smallpox, and 
yellow fever [4].

Development of vaccines has progressed at a fairly slow rate until the 
last few decades, when dramatic advances in technology and scientifi c 

discoveries led to amazingly swift advances in molecular biology, 
virology, and vaccinology [4]. The following is a summary of the 
immunizations recommended for People aged 0 through 18 years of 
age [5]. 

Immunization alert! Due to a number of factors, including new 
discoveries pertaining to diseases and their prevention, and rapid 
advances in treatment and vaccine trials, healthcare professionals 
would be wise to consult the Centers for Disease Control and 
Prevention (CDC) website for the latest information on immunization 
schedules, recommendations, catch-up recommendations for children 
and adolescents who have not received immunization according to 
recommendations, and changes in recommendations at www.cdc.gov. 

Diseases for which vaccines are recommended in children and adolescents 
Some vaccines are recommended to be administered at birth, such as 
the hepatitis B vaccine. Diseases for which vaccines are recommended 
at specifi c intervals or times from birth through the age of 18 years 
include [5]:

 ● Hepatitis B.
 ● Hepatitis A.
 ● Rotavirus.
 ● Diphtheria.
 ● Tetanus.
 ● Acellular pertussis.
 ● Infl uenza.

 ● Pneumococcal conjugate.
 ● Polio.
 ● Measles.
 ● Mumps.
 ● Rubella.
 ● Varicella (chicken pox)
 ● Human papillomavirus (HPV).
 ● Meningitis.
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Why are more parents refusing or delaying having their children vaccinated?
Why do parents and other caretakers refuse or delay having their children 
receive recommended immunizations? Results from a 2009 telephone 
survey conducted by the CDC showed that 44 percent of children who 
did not receive immunization were sick at the time of the scheduled 
vaccination appointment, 20 percent of parents surveyed delayed 
vaccination because the vaccination appointment was inconvenient, and 
17 percent said they simply missed the appointment [6].

Other parents were worried about the safety and/or effectiveness of the 
recommended vaccines. Safety concerns mentioned include [6]:

 ● Too many shots were recommended.
 ● Parents questioned whether the vaccines really worked.
 ● Parents cited concerns that vaccines might cause autism.
 ● Parents were worried about side effects.

As mentioned earlier, on January 21, 2013, JAMA Pediatrics 
published results of a study conducted to determine compliance with 
recommended childhood immunizations. [7,8]. Kaiser Permanente 
researchers found that 49 percent of children ages 2 months to24 
months did not receive all recommended vaccinations or did not 
get vaccinated at all, according to the Advisory Committee on 
Immunization Practices schedule [8]. 

The researchers used the Vaccine Safety Datalink, a collaborative 
effort among the Centers for Disease Control and Prevention (CDC) 
and nine managed care organizations to analyze immunization records 
of 323,247 children born between 2004-2008. Although the majority 
of parents in the U.S. do have their children vaccinated, an increasing 
number of parents are “concerned about vaccine safety and choose 

to vaccinate their children according to alternative immunization 
schedules [8].”

Some parents expressed worries that too many vaccines administered 
at one time could overwhelm their children’s immune system or 
that the components of the vaccines could cause long-term adverse 
effects. Because of these concerns, some parents request alternative 
vaccination schedules. However, research has yet to determine if these 
alternative schedules are safer or less safe [7].

Research shows that some vaccines are associated with serious adverse 
events. However, such events are quite rare and must be evaluated in 
terms of whether or not the benefi ts of immunization outweigh the 
risks [9,10].

A recent systematic review of the literature on the safety of vaccines 
that are recommended for routine immunization of children, 
adolescents, and adults showed that the strength of evidence is high 
that the [9,10]:

 ● Measles, mumps, and rubella (MMR) vaccine is not associated 
with the onset of autism in children.

 ● MMR, diphtheria, tetanus, acellular pertussis vaccination (DTaP), 
tetanus-diphtheria (Td), Haemophilus infl uenza type b (Hib), and 
hepatitis B vaccines are not associated with childhood leukemia.

Adverse events identifi ed from this literature review shows that 
strength of evidence was high for a link between MMR and 
febrile seizures and that the varicella vaccine was associated with 
complications in immunodefi cient people. There was modest 
evidence that rotavirus vaccines were associated with intussusception. 
Fortunately, these adverse reactions were rare [10]. 

Potential consequences of not obtaining recommended immunizations
The most obvious potential consequence of failure to obtain 
recommended immunizations is development of disease. Acquiring 
vaccine-preventable diseases may have serious, even fatal 
consequences. For example, the CDC reported that the number of 
infl uenza-associated pediatric deaths reported to the CDC during the 
2012-2013 infl uenza season surpassed 100. Initial evaluation of data 
showed that [11]:

 ● 90 percent of deaths occurred in children who had not received an 
infl uenza vaccine.

 ● 60 percent of deaths occurred in children who were at high risk of 
developing serious fl u-related complications.

 ● 40 percent of deaths occurred in children who had no recognized 
chronic health problems.

 ● The proportions of pediatric deaths occurring in children who 
were unvaccinated and those who had high-risk conditions are 
consistent with what has been seen in previous seasons. 

Immunization alert! Some parents may believe that most vaccine-
preventable diseases no longer occur in the United States. Therefore, 
they believe that vaccine administration is not necessary. It is 
important to teach parents and other caregivers that diseases such as 
whooping cough, measles, chickenpox, meningitis, and infl uenza still 
circulate in the United States. Effects of such diseases can range from 
mild to severe and life threatening [12] 

If parents choose not to vaccinate or to delay vaccination of their 
children, they need to understand a number of important issues and 
take appropriate actions. Such actions include teaching parents to [12]:

 ● Maintain a written record of the child’s vaccination status. This 
record should be easily accessible. If a child becomes ill or 
injured, healthcare providers must know what immunizations 
the child has or has not received or if immunizations were not 
administered according to recommended schedules. Under stress, 

parents may not remember the details of the child’s immunization 
status; healthcare providers must be able to quickly access this 
information. Make sure that all of the child’s physicians and 
healthcare providers are aware of the child’s immunization status. 
This is especially important if an outbreak of vaccine-preventable 
diseases occurs. Physicians and other healthcare professionals can 
take steps to help protect the child against such diseases.

 ● Contact the child’s physician immediately if he/she has been 
exposed to a vaccine-preventable disease but has not been 
vaccinated against that disease. In some cases, vaccination may 
still be possible.

 ● Know that if an outbreak of vaccine-preventable diseases occurs in 
children’s school or daycare center, they may be asked to take their 
unvaccinated child out of school or day care until it is deemed safe 
for them to return. This can take from several days up to several 
weeks. 

 ● Learn early signs and symptoms of vaccine-preventable disease. 
If a child develops such diseases, parents should notify his/
her physician immediately. May sure that all members of the 
healthcare team who come into contact with the child know that 
he/she has not been vaccinated. This helps to prevent spread of the 
disease. 

 ● Learn about possible exposure to diseases common in certain 
geographic areas, before traveling with an unvaccinated child.   
Vaccine-preventable diseases are common throughout the world, 
including Europe. Consult the CDC travelers’ information website 
prior to traveling at www.cdc.gov/travel. 

 ● Consult with the child’s physician for the latest information about 
vaccines. Visit the CDC website www.cdc.gov/vaccines. 
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Exemptions from immunization law
Laws regarding immunization and school attendance were fi rst enacted 
to control smallpox outbreaks. As time went on, such laws have 
subsequently been used to prevent epidemics of vaccine-preventable 
diseases such as measles, mumps, whooping cough, and polio. As of this 
writing, all 50 states in the United States have some immunization laws. 
However, there are differences in requirements among the states [13]. 

There are legally allowable exemptions from immunization laws. As of 
July, 2012 [13]:

 ● All 50 states in the United States allow vaccination exemptions for 
medical reasons.

 ● Forty-eight states allow exemptions for religious reasons.
 ● Nineteen states allow exemptions for philosophical reasons. 

In most states, children may attend school or day care if they 
acquire appropriate exemptions. However, if an outbreak of vaccine-
preventable diseases occurs, children who have not been vaccinated 
are often prohibited from attending school or day care until the risk of 
contracting the disease(s) is over [13].

Immunization alert! “There is no legal penalty for parents or 
guardians who obtain exemptions for philosophical or religious 
reasons; although in some states they could be found civilly liable if 
their child were to transmit a disease to another child [13].”

Adults
Many adults are not aware that they need vaccines at regular intervals. In 
fact, according to a 2012 National Health Interview Survey, only [14]:

 ● One out of fi ve adults ages 19-64 with identifi ed high risk medical 
conditions received a pneumococcal vaccination.

 ● One out of fi ve adults 60 years of age and older received a shingles 
vaccination.

 ● One out of six adults ages 19-64 received a Tdap vaccine in the 
last seven years to protect them from tetanus, diphtheria, and 
pertussis.

2014 recommended adult immunizations include [15]:
 ● An infl uenza (fl u) vaccine annually for all adults.
 ● Tetanus, diphtheria, pertussis (Td/Tdap) once and then a Td 

booster every 10 years.
 ● Two doses of aricella vaccine.**
 ● Three doses of HPV vaccine for females. (Note that the CDC 

and partners, such as the American Academy of Pediatrics, state 
that HPV vaccination of females can begin as early as nine years 
of age. Vaccination is recommended for 13- through 26-year-old 
females [16]). 

 ● Three doses of HPV vaccine for males. As of this writing there 
are two HPV vaccines, but only one, Gardasil, should be given to 
males. (Vaccination, if recommended by the CDC and its partners 

for males aged 13 through 21 and in males aged 22 through 26 
who have not completed the vaccination series [16]). 

 ● One dose of the shingles vaccine for adults 60 years of age and 
older.

 ● One or two doses of the MMR vaccine for People up to the ages of 
middle-50s.**

 ● One dose of pneumococcal PCV13 and one or two doses of 
pneumococcal PPSV23in adults. Only one dose of PPSV23 for 
People over the age of 65.

 ● One or more doses of meningococcal vaccine.**
 ● Two doses of hepatitis A vaccine.**
 ● Three doses of hepatitis B vaccine.**
 ● One or three doses of Haemophilus infl uenza vaccine.**

**Immunization alert! Certain vaccines may have been administered 
in childhood, which may alter timing and/or the need for adult 
immunizations. For example, adults receive the varicella vaccine only 
if they did not receive it as children or did not have varicella (chicken 
pox). Some vaccines are recommended for adults with certain risks 
related to their health, job, or lifestyle. Prior to receiving any type of 
vaccination, adults should review their immunization status with their 
healthcare providers. Additionally, the CDC website offers current 
information about recommended immunization schedules at www.cdc.
gov/vaccines. 

Reasons for adults to receive recommended immunizations
There are numerous reasons adults should receive recommended 
immunizations, including the following important issues [14].

 ● Many vaccine-preventable diseases, such as shingles, infl uenza, 
and pertussis, are common in the United States, spread easily, and 
can affect adults.

 ● Adults may be at increased risk for complications from vaccine-
preventable diseases if they also have a chronic health condition or 
a compromised immune system.

 ● Vaccination reduces the risk both of acquiring these kinds of 
diseases and passing them on to family, friends, and co-workers. 

Reducing these risks also helps to protect people who cannot 
receive vaccinations, such as pregnant women or people receiving 
treatment for cancer.

 ● Adults who contract vaccine-preventable diseases will likely miss 
work and may be unable to fulfi ll certain responsibilities such as 
caring for their children while they are ill.

 ● Adults who contract vaccine-preventable diseases may accrue 
considerable fi nancial costs, including medical treatment, lost time 
from work, and hiring someone to provide child care.

People who should not receive vaccinations
Age, health status, and other factors infl uence whether or not people 
should receive certain immunizations. The following summary 
provides information about contraindications for certain vaccines. For 
detailed information about vaccine contraindications, patients should 
consult with their healthcare providers. The CDC website (www.

cdc.gov/vaccines) also offers signifi cant information about vaccine 
contraindications. 
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GUIDELINES FOR VACCINE CONTRAINDICATIONS INCLUDE, BUT ARE NOT LIMITED TO, 
THE FOLLOWING GUIDELINES

Diphtheria, tetanus, and acellular pertussis 
The diphtheria, tetanus, and acellular pertussis (DTaP) vaccine should 
not be given to [17]:

 ● Children who are moderately or severely ill. Vaccination should be 
delayed until they recover.

 ● Any child who developed a brain or nervous system disease within 
seven days after a dose of the vaccine should not receive another 
dose.

If a child collapsed, had a seizure, cried non-stop after a dose, or had a 
fever greater than 105 degrees Fahrenheit after a dose of the vaccine, 
the child’s physician should be informed prior to receiving another 
dose of the vaccine [17].

Hepatitis A vaccine
Some people should not receive the hepatitis A vaccine or should wait 
to receive it, including the following: [17].

 ● People who have had a severe, life-threatening allergic reaction to 
a previous dose should not receive another dose.

 ● People who have had a severe, life-threatening reaction to any 
vaccine component should not receive the vaccine. Physicians 
should be informed of the existence of any severe allergies, 
including latex allergy.

 ● People who are moderately or severely ill at the time of the 
scheduled immunization should wait until they recover before 
receiving the vaccine. The patient’s physician should be consulted, 
because mild illness may not prevent vaccine administration.

 ● Pregnant women should discuss risks versus benefi ts before 
receiving the vaccine. Hepatitis A vaccine is inactivated so the 
risk to the woman or the unborn child is believed to be low, but 
benefi ts must outweigh the risks.

Hepatitis B vaccine
People who should not receive the vaccine or should wait to receive it 
include the following [17]:

 ● Anyone who has a life-threatening allergy to yeast, or to any other 
component of the vaccine should not receive it. 

 ● Anyone who has had a life-threatening allergic reaction to a prior 
to dose of the vaccine should not receive another dose. 

 ● People who are moderately to severely ill should not receive a 
dose of the vaccine until they have recovered.

 ● Note that people may be asked to wait 28 days before donating 
blood after receiving hepatitis B vaccine, since the screening test 
may mistake vaccine in the bloodstream for an actual hepatitis B 
infection.

HPV-cervarix HPV vaccine
Some people should not receive the HPC vaccine or should wait [17].

 ● The vaccine should not be given to anyone who has ever had 
a life-threatening allergic reaction to any component of HPV 
vaccine. Physicians should be notifi ed if patients have any severe 
allergies, including latex allergy.

 ● This HPV is not recommended for pregnant women. Breastfeeding 
women may receive the vaccine. If a woman learns that she was 

pregnant when she received the vaccine, it is not a reason to 
consider terminating the pregnancy. She should consult with her 
physician.

 ● People who are mildly ill may receive the vaccine, but people who 
are moderately or severely ill should wait until they recover.

HPV-gardasil HPV vaccine
Some people should not receive this vaccine or should wait to receive 
it [17].

 ● Any person who has had a life-threatening allergic reaction to any 
component of this HPV vaccine or a previous dose of the vaccine 
should not receive it. The patient’s physician should be informed 
of any severe allergies, including an allergy to yeast.

 ● This HPV vaccine is not recommended for pregnant women, 
but receiving this HPV vaccine while pregnant is not a reason to 

consider terminating the pregnancy. The woman should inform and 
consult with her physician. Breastfeeding women may receive this 
HPV vaccine.

 ● People who are mildly ill when a dose of this HPV vaccine is 
scheduled may still be vaccinated. However, people who are 
moderately or severely ill should wait until they recover.

Infl uenza (live) vaccine
The person administering the vaccine should be told if the patient [17]:

 ● Has severe, life-threatening allergies, including allergies to eggs, 
had a life-threatening allergic reaction after a dose of fl u vaccine, 
or a severe allergy to any part of this vaccine. These patients 
should not receive the vaccine.

 ● Has ever had guillain-barre syndrome. Some people with a 
history of this disease should not receive the vaccine, and patients 
should discuss the advisability of receiving the vaccine with their 
physician.

 ● Has received any other vaccines in the past four week, or if the 
patient is not feeling well. These patients may need to wait before 
receiving the live infl uenza vaccine.

Patients should receive the fl u injection instead of the nasal spray form 
if they are pregnant, have a weakened immune system, have certain 
long-term health problems, or are young children with asthma or 
wheezing problems [17]. 
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Measles, mumps, rubella (MMR) vaccine
Some people should not receive the MMR vaccine or should wait 
before receiving it [17].

 ● People who have had a life-threatening allergic reaction to the 
antibiotic neomycin or any other component of MMR vaccine 
should not receive the vaccine, and their physician should be 
notifi ed of the existence of any other severe allergies.

 ● Anyone who has had a life-threatening allergic reaction to a 
previous dose of MMR or MMRV vaccine should not receive 
another dose.

 ● People who are ill at the time of a scheduled vaccination may be 
advised to wait until they are better before receiving the vaccine.

 ● Females who are pregnant should not receive the MMR vaccine. 
Females should avoid getting pregnant for four weeks after 
vaccination with the MMR vaccine.

Prior to receiving the vaccine, the patients’ physicians should be told if 
they [17]:

 ● Have HIV/AIDS or other diseases that affect the immune system.
 ● Are being treated with drugs that affect the immune system.
 ● Have any type of cancer.
 ● Are being treated for cancer with radiation or drugs.
 ● Have ever had a low platelet count..
 ● Have received another vaccine within the past four weeks.
 ● Have recently received a blood transfusion or received other blood 

products. 

Any of the preceding factors may be a reason to avoid or delay 
receiving the MMR vaccine.

Measles, mumps, rubella, and varicella (MMRV) vaccine
Children should not receive the MMRV vaccine if they [17]:

 ● Have ever had a life-threatening allergic reaction to a previous 
dose of MMRV vaccine or to either MMR (measles, mumps, and 
rubella), or varicella (chickenpox) vaccine.

 ● Have ever had a life-threatening allergic reaction to any 
component of the vaccine, including gelatin or the antibiotic 

neomycin. The physician should be informed if the child has any 
severe allergies.

 ● Have HIV/AIDS or other diseases that affect the immune system.
 ● Have any kind of cancer.
 ● Are being treated for cancer with radiation or drugs.

Shingles (herpes zoster) vaccine
Individual should not receive the shingles vaccine if they [17]:

 ● Have ever had a life-threatening allergic reaction to gelatin, the 
antibiotic neomycin, or any other component of the shingles 
vaccine. The patient’s physician should be informed if the patient 
has any severe allergies.

 ● Have a weakened immune system because of disease, drug 
treatment, cancer treatment, or a cancer that affects the bone 
marrow or lymphatic system.

 ● Are pregnant or might be pregnant. Females should not become 
pregnant until at least four weeks after getting the shingles 
vaccines. 

The preceding examples describe conditions that affect only some of 
many vaccines. Patients and their families should discuss their own 
health status and vaccination needs with their physicians prior to 
receiving immunizations. 

Immunization alert! Serious vaccine-related side effects are rare. The 
most common side effects include pain and redness at the injection 
site, headache, fatigue, and fever [24, 39]. 

Vaccine-preventable diseases
Because immunization programs have signifi cantly decreased 
the incidence of vaccine-preventable diseases, some healthcare 
professionals may not be as familiar as they should be with certain 

diseases. Even smallpox, a disease that has been declared eradicated, 
can pose a threat.

Smallpox
December 13, 2002 from the U.S. Department of Defense: “President 
Bush today announced he has ordered smallpox vaccinations to begin 
for military personnel. He has also recommended medical personnel 
and fi rst responders receive the vaccine, but on a voluntary basis. 
Administration offi cials stopped short of recommending widespread 
vaccinations of the American public. ‘Men and women who could be 
on the frontlines of a biological attack must be protected,’ the president 
said during an afternoon press briefi ng in the Eisenhower Executive 
Offi ce Building. The president stressed his decision was not based on a 
specifi c threat, but on the renewed focus on security brought about by 
the Sept.11,2001 terrorist attacks and the subsequent anthrax attacks 
through the mail[18] .”

No one who lived through the horrifi c days following the terrorist 
attacks on September 11, 2001 can forget the fear and grief 
accompanied by the determination and courage of Americans as they 

worked to deal with a way of life and a world that changed forever in a 
few, brief, heartbreaking hours. 

Some of those changes dealt with the health of the American public 
and the very real possibility of germ warfare as future terrorist 
weapons. Although the risk is considered to be low, there are concerns 
that the smallpox virus could be used for bioterrorism. In 2002, a joint 
working group consisting of members of the Advisory Committee 
on Immunization Practices and the National Vaccine Advisory 
Committee met in Atlanta as part of their review of smallpox vaccine 
recommendations. As a result of recommendations from this working 
group and the occurrence of terrorist events on American soil, there is 
now a stockpile of enough smallpox vaccine to vaccinate every person 
in the United States [19].
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Storage of the smallpox virus
The last confi rmed case of smallpox occurred in the U.S. in 1949. 
Routine smallpox vaccination ended in this country in 1972. The 
World Health Organization (WHO) certifi ed that smallpox had been 
eradicated from the planet in 1979, becoming the fi rst time in history 
that medical scientists and public health workers had completely 
purged the world of a devastating infectious disease [20].

However, even though the disease was declared eradicated, samples 
of the live virus were preserved for research purposes. The only 
verifi ed repositories of the virus are in secure laboratories at the 
CDC in Atlanta and the State Center for Research on Virology and 
Biotechnology in Koltsovo, Russia. (VECTOR) [20].

Smallpox alert! It is believed that illegal, covert amounts of the 
smallpox virus exist in 10 or more countries [20].

The WHO called for the destruction of remaining stockpiles of the 
smallpox virus by June 1999.    However, after fears developed that 
samples may have fallen into the hands of terrorists or rogue states, 
President Bill Clinton reversed an earlier U.S. government pledge to 
destroy smallpox virus stockpiles stored in the U.S. [21].

Fears and concerns focused on testimony given by Ken Alibek, a 
former VECTOR offi cial who defected to the U.S. in 1992 [21]. 
During his Congressional testimony Alibek stated “that as recently as 
the early 1990s, dozens of tons of smallpox were being stockpiled in 

the former Soviet Union annually for use as weapons. He also reported 
that some of the more than 60,000 people involved in biological 
weapons research for the former Soviet government may be employed 
by governments wishing to develop biological weapons [20].”

Smallpox alert! “Of all the disease-causing agents that might be used 
as weapons, smallpox has the potential to cause the greatest harm, 
since, prior to its eradication, it was considered the most devastating 
of all infectious diseases [20].”

Concerns about use of smallpox and other potentially deadly methods 
of bioterrorism increased when on Tuesday, July 8, 2014, the CDC 
announced that workers discovered stray vials of the smallpox virus 
from the 1950s at a federal laboratory near Washington, D.C. This is 
the second lapse identifi ed in a month that involved a deadly pathogen 
at a government facility. Six glass vials sealed with melted glass that 
contained freeze-dried smallpox virus were found in a cardboard box 
on July 1, 2014 at an old lab that was being cleared out on the National 
Institutes of Health campus in Bethesda, MD. The vials appeared to be 
intact and there was no evidence that lab workers or the general public 
were placed at risk [22]. 

Since the risk, although low, of smallpox virus being used as a 
bioterrorism weapon is real, it behooves nurses and other healthcare 
personnel to be aware of the pathophysiology of the disease, its 
clinical presentation, and treatment initiatives.

Background
Smallpox, or variola, is an ancient, acute, highly contagious infectious 
disease caused by the poxvirus variola [23,24]. The disease was 
pronounced eradicated by the WHO on October 26, 1979 two years 
after the last naturally occurring case was reported in Somalia. 
Vaccination is no longer recommended, except for certain laboratory 
workers, and is offered to members of the military, health department 
offi cials, fi rst responders, and key healthcare providers. If smallpox is 

used as an agent of bioterrorism, vaccination programs are ready to be 
initiated [24].

After the last known naturally occurring case of smallpox in Somalia, 
the only known cases were caused by a laboratory accident in 1978 in 
Birmingham, England, which killed one person and led to a limited 
outbreak [23]. 

Types of smallpox
There are several forms of smallpox:

 ● Variola major: Variola major or classic smallpox, causes extreme illness 
and has a death rate of 30 percent of unvaccinated people [20,24].

 ● Variola minor: Variola minor is a mild form of the disease that 
occurred in non-vaccinated people and is caused by a less virulent 
strain of the virus [24].

 ● Varioloid: A minor form of smallpox that occurred in those who 
were previously vaccinated but had only partial immunity [24].

 ● Malignant smallpox: This less common form of the disease caused 
death in more than 96 percent of its victims. It is characterized by an 
abrupt onset and fl at, velvety lesions that never became pustular [20].

 ● Hemorrhagic-type smallpox: This form of the disease is 
characterized by bleeding into the skin and other body parts. 
Historically, pregnant women were very susceptible to 
hemorrhagic-type smallpox [20]. 

Etiology and incidence
Smallpox affected people of all ages throughout the world. It existed 
for at least 3,000 years and was fatal, on average, in up to 30 percent 
of cases [23]. In temperate zones, incidence was highest during the 
winter, and in the tropics, incidence was highest during the hot, dry 
months. Caused by the variola virus, smallpox was transmitted directly 
by person-to-person contact from respiratory droplets or from dried 

scales of virus-containing lesions. The virus was transmitted indirectly 
via contact with contaminated linens or other objects [24].

Smallpox had an incubation period of between seven and 17 days after 
exposure [23]. It was most infectious during the fi rst week of illness, 
but was contagious from onset until after the last scab was shed [24].

Complications of the disease include arthritis, bronchitis, 
disfi gurement, encephalitis, and pneumonia [20,23,24].

Clinical manifestations
Smallpox was generally transmitted at a slower pace compared to 
diseases such as measles or chickenpox. This was because by the 
time the patients were contagious, they were ill and in bed, and the 
disease was spread primarily to household members and friends. Large 
outbreaks in schools were not common [23].  

Following the one- to two-week incubation period, the disease 
developed abruptly, causing chills, high fever, headache, backache, 
severe malaise, and, especially in children, vomiting, and possible 
seizures. Occasionally violent delirium, stupor, or coma occurred [24].
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Soon after onset of the disease, patients developed sore throats, 
coughs, and lesions on the mucous membranes of the mouth, throat, 
and respiratory tract. Within days, skin lesions developed. These 
lesions progressed from macular (fl at) to popular (changes in color or 
texture of skin), to vesicular (fl uid-fi lled sacs) and pustular (lesions 
fi lled with white blood cells and serous fl uid). All skin lesions existed 
in the same stage of development over the body [24].

About two days after disease onset, symptoms became more severe, 
but by day three, the patients began to feel better [24].

Smallpox alert! In the pustular stage of the disease, temperature rises 
and early symptoms reappear [24].

By day 10 of the disease, pustules began to rupture and ultimately 
dried and formed scabs. After two weeks, symptoms subsided, but 
desquamation (shedding) of scabs took another one to two weeks. As 
the scabs shed, intense itching occurred, and patients were often left 
permanently scarred [24].

Smallpox alert! In cases of fatal disease, the patient acquired a 
distinct dusky appearance over the face and upper chest. Death was 
due to encephalitis, extensive hemorrhage from body orifi ces, or 
secondary bacterial infections [24].

Diagnosis and treatment
Smallpox was easily recognized before it was eradicated. Today, 
however, most healthcare professionals are not aware of its 
characteristic clinical manifestations. It is important that they become 
familiar with these manifestations in the event of an outbreak caused 
by terrorist activities. 

Laboratory tests that confi rm diagnosis include [24]:
 ● Culture of the variola virus taken from aspirate of vesicles and 

pustules.
 ● Microscopic examination of smears from lesion scrapings.
 ● Blood analysis to detect antibodies to the smallpox virus.

There is no cure for smallpox. Treatment is supportive and would 
include [23,24]:

 ● Stringent droplet, airborne, and contact precautions.
 ● Antimicrobial agents to treat bacterial infections/complications.
 ● Antipruritics initiated during the pustular stage.

Smallpox alert! If smallpox vaccine is administered within one to four 
days of disease exposure, it may prevent or limit the severity of illness [24]. 

Smallpox alert! If smallpox is suspected, healthcare professionals 
must immediately notify the state health department [24]. 

Points about vaccination
Anyone who has received the smallpox vaccination has some level 
of protection. However, it may not still be fully effective but should 
protect people from the worst effects of the disease. If exposure is 
likely, a repeat vaccine would be recommended [23].

Currently, routine vaccination against smallpox is not recommended for 
the general public. Vaccine is still administered to protect researchers 
who work with the virus and to certain military personnel [18,23]. 

Polio
October 19, 1953: “To a polio victim who can no longer breathe for 
himself nothing is more disheartening than the thought of spending 
every hour of his life fl at on his back in an iron lung. .In the past few 
years, the iron lung has been radically altered to make life within it 
more bearable. By enclosing the patient’s head in a plastic bubble, air 
can be pumped in and out of his lungs while the rest of the machine is 
removed. Thus long periods of therapy and nursing care are possible. 
Doctors are also experimenting with a new lung in which patients can 
actually sit up. But most encouraging of all new developments is a 
breathing technique which enables patients to leave their iron prisons 
for hours at a time [25 pp 127-128].”

The preceding paragraph is an excerpt from the October 19, 1953 issue 
of Life Magazine. In just over 60 years, amazing strides have been 
made to prevent this devastating disease. Patients once feared spending 
their lives confi ned in a cylinder-like breathing apparatus, while 
others remained physically disabled for the rest of their lives. The 
development and administration of the polio vaccine has drastically 
reduced the occurrence of this disease to primarily small outbreaks 
among unvaccinated populations [24].

February 22, 1954: “The biggest experiment in U.S. medical history 
will take place during the next few months when at least 500,000 
children will be injected with a vaccine against poliomyelitis. 
Inoculations probably will get under way next month, in towns 
throughout the country and will continue into June. Then local medical 
teams under the National Foundation for Infantile Paralysis will 
wait and watch as the annual curve of polio begins to climb, slowly 
in June, higher in July, highest in August and September, then falls 
steeply again with cool weather. Comparing the amount of polio 
among the inoculated children with that among the uninoculated ones, 
a committee of leading scientists will be able to judge the vaccine’s 
effectiveness. In theory it should produce immunity against polio in 

most or all of the inoculated children. The expectation is that it will 
produce at least some. Conceivably, it may produce none. Suppose 
it should produce little or none. That would be a disappointment but 
would not alter the fact that an effective polio vaccine can be and will 
be made [26,pg. 121].”

Reading this 1954 excerpt from Life Magazine gives the reader some 
glimpse of what it was like to be on the edge of discovering a vaccine that 
would, in 1954, theoretically save hundreds of thousands of lives. Medical 
advances (and communicating such advances) occurred at a much slower 
pace in the 1950s, a pace that is diffi cult for 21st century practitioners to 
comprehend. The excerpt gives some idea of the hopes of researchers who 
had worked on a polio vaccine development since 1949.

A follow-up article on May 24, 1954 talked about the vaccination 
process that had taken place over the preceding months. It also 
discussed the use of gamma globulin as an anti-polio agent.

May 24, 1954: During the last few weeks, the famed Salk polio vaccine 
has been given to several hundred thousand children in a huge “fi eld 
trial,” the biggest controlled medical experiment ever attempted. Although 
the results won’t be fully known until this winter, the trial has so far gone 
more smoothly than anyone had a right to expect. The only ill effects have 
been a few fainting and lost lunches from the tension and excitement, and 
a few cases of allergic reaction from the penicillin included in the vaccine. 
About three weeks from now, the last shots will be given. The reason for 
stopping the program is the advent of the annual polio “season,” when,  
for reasons unknown, the danger of infection is worst. To prevent this 
seasonal factor from clouding the results of the test, the substance that 
holds such promise for ending polio must ironically be put aside just in 
time when people most need protection.”

Then what about the children who haven’t been vaccinated-is there any 
way to protect them? In 1951 and 1952, gamma globulin (GG) was 
tested in carefully controlled mass experiments, smaller but similar 
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to the current vaccine trial. Results showed that if GG were given 
before a person was exposed to the virus, his chances of getting the 
disease would be reduced by 80 percent for about fi ve weeks-not much 
protection but better than nothing. In 1953, GG was released for general 
use in different ways-one way entirely different from the method of 
1951 and 1952. Behind the change of method lay a wrong but plausible 
scientifi c hunch which sprang from the worthy hope of using GG so as to 
do the greatest good for the greatest number [27, pg. 8].”

The preceding paragraphs are from a 1954 issue of the now out-of-
print Life Magazine. “Traveling” back to the early 1950s shows that 
researchers were as concerned with objective evaluation of vaccine 
trials as are researchers today. The use of gamma globulin was also a 
strategy used in disease prevention, similar to some prevention efforts 
today.

In 2014, it is known that the polio vaccine strategies initiated in the 
1950s have been a resounding success. But unlike smallpox, polio has 
not been eradicated.

Introduction
Thanks to extensive vaccination efforts, polio no longer causes the 
dreaded epidemics that occurred in the past. The last cases of naturally 
occurring polio in the U.S. were reported in 1979 among the Amish in 
several Midwestern states [28].

 From 1980 through 1999, 162 confi rmed cases of paralytic polio were 
reported. Of these 162 cases [28]:

 ● Eight were acquire outside the U.S. and imported.
 ● 154 cases were vaccine-associated paralytic polio (VAPP) caused 

by live oral polio virus.

Polio, also referred to as infantile paralysis or poliomyelitis, ranges 
in severity from mild, fl u-like symptoms, to severe, sometimes fatal, 
paralytic illness [24, 29]. The disease was fi rst recognized in 1840 
and became epidemic in Norway and Sweden. The disease reached 
pandemic (an epidemic that occurs over a widespread geographic 
area and affects a large proportion of the population) status in Europe, 
North America, Australia, and New Zealand during the early 1940s 
and 1950s [24].

Etiology and incidence
Polio is a highly contagious viral illness caused by the polio virus. 
The virus itself has three serotypes: type I, type II, and type III. All 
types cause polio [24]. Between the late 1940s and early 1950s, polio 
crippled about 35,000 annually in the U.S. alone [33].

Despite vigorous worldwide efforts to eradicate the disease, polio 
continues to affect children and adults in Afghanistan, Pakistan, and 
some African countries [29].

Polio alert! The CDC advises that previously vaccinated adults who 
plan to travel to countries where there is a risk of polio receive a 
booster dose of inactivated polio virus vaccine (IPV). This booster 
dose provides lifetime immunity [29].

Concerns that the spread of polio remains a danger continue to exist. 
For example, the polio virus was found in sewage samples collected 
in March, 2014 from Viracopos International Airport, in Campinas, 
Brazil. Campinas was the team base camp for both the Portuguese 
and Nigerian soccer teams during the FIFA World Cup tournament. 
The strain of the virus is a close match to one recently isolated in 

Equatorial Guinea. No human cases of the disease have been reported 
due to these fi ndings [30].

On July 22, 2014, the United Nations (UN) expressed concern about 
the possible spread of polio in the war-torn countries of Syria, Iraq, 
and areas beyond. The WHO and UNICEF reported that 36 children 
had been paralyzed by the polio virus in Syria since October, 2013, 
when the disease initially reappeared following a 14-year absence 
of reported cases. Two children developed polio in Baghdad, Iraq as 
well. Even though 25 million children under the age of fi ve have been 
vaccinated in seven Middle East countries as part of an emergency 
immunization campaign, many children in Syria were not vaccinated 
because of fi ghting and medical aid distribution restrictions. 
Additionally, it is estimated that as many as 765,000 Syrian children 
under the age of fi ve live in diffi cult-to-reach areas. In May, the WHO 
declared a global health emergency because of polio reappearance. 
The organization imposed travel restrictions on Pakistan, Syria, and 
Cameroon because of the spread of the virus [31].

Vaccination recommendations
There are two types of polio vaccines: inactivated polio vaccine 
(IPV) and oral polio vaccine (OPV). Oral polio vaccine is no longer 
administered in the U.S., but it is still used throughout much of 
the world. Only IPV has been used in the U.S. since 2000. IPV is 
administered as an injection in the leg or arm, depending on the age of 
the patient [32]. 

Children should be vaccinated with four doses of IPV according to the 
following schedule: [24,32]

 ● A dose at two months.
 ● A dose at four months.
 ● A dose at six to 18 months.
 ● A booster dose at four to six years. 

Adults traveling to areas of the world at high-risk for polio, working in 
a laboratory and handling specimens that may contain the polio virus, 
or who are healthcare workers treating patients who have or have had 
close contact with someone who could have polio and have never been 
vaccinated should receive three doses of IPV [32]:

 ● First dose at any time.
 ● Second dose one to two months later.
 ● Third dose six to 12 months after the second.

Adults in the preceding three groups who have had one or two doses of 
polio vaccine sometime in the past should receive the remaining one or 
two doses [32].
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Pathophysiology and transmission 
Polio affects only humans spreads by person-to-person contact with 
infected oropharyngeal secretions or feces [24,35]. The incubation period 
ranges from fi ve to 35 days, with an average of seven to 14 days [24].

The virus usually enters the body through the alimentary tract. It 
multiplies in the oropharynx and lower intestinal tract and spreads to 
the blood and to regional lymph nodes [24].

A number of complications are associated with polio. These include [24]:
 ● Atelectasis
 ● Cor pulmonale.

 ● Deformities of the soft tissues and bones.
 ● Hypertension.
 ● Paralytic shock.
 ● Pneumonia.
 ● Pulmonary edema.
 ● Pulmonary embolism.
 ● Respiratory failure.
 ● Urinary tract infections.

Clinical manifestations
Fortunately, most people with polio have no or only mild symptoms 
[24,32]. In fact, about 72 percent of affected people have no symptoms at 
all [32]. These are referred to as inapparent or subclinical infections [24].

About 24 percent of affected patients have minor symptoms, such as 
slight fever, malaise, headache, sore throat, nausea, vomiting, neck 
and back stiffness, and pain in the limbs [24, 32]. These patients 
usually recover completely within 72 hours, and most of these cases go 
unrecognized [24].

However, the remaining 4 percent of affected patients experience 
major poliomyelitis, which involves the central nervous system (CNS) 
and takes one of two forms: non-paralytic and paralytic [24]. 

Polio alert! Fewer than 1 percent of patients experience permanent 
paralysis of the limbs, usually the legs. About 5 to 10 percent of patients 
who are paralyzed die when the paralysis affects the respiratory 
muscles. Death rate increases with the age of the patient [32].

Non-paralytic polio involves the CNS and causes [24,32]:
 ● Moderate fever.
 ● Headache.
 ● Vomiting.
 ● Lethargy.
 ● Irritability.
 ● Neck, back, arm, leg, and abdominal pain.
 ● Muscle tenderness and weakness.
 ● Spasms of the extensors of the neck and back and sometimes of 

other muscles. Note that these spasms may occur during maximum 
range-of-motion exercises.

Non-paralytic polio generally lasts for about seven days. Meningeal 
irritation continues for about two weeks [24]. 

Paralytic polio is the most serious form of the disease and can be 
classifi ed in the following ways [32]:

 ● Spinal: The disease affects the spinal cord.
 ● Bulbar: The disease affects the brainstem.
 ● Bulbospinal: Affects both the spinal cord and the brainstem.

Paralytic polio usually develops within fi ve to seven days of fever 
onset. Signs and symptoms are similar to those of non-paralytic polio. 
However, within a week, signs and symptoms specifi c to this severe 
form of the disease develop. These include [24,32]:

 ● Asymmetrical muscular weakness.
 ● Severe muscular pain.
 ● Flaccid paralysis, often worse on one side of the body.
 ● Loss of superfi cial and deep refl exes.
 ● Paresthesia.
 ● Sensitivity to touch.
 ● Constipation.
 ● Retention of urine.
 ● Abdominal distention.

Polio alert! The extent and severity of the paralysis depends on 
the level of spinal cord lesions. These lesions may be located in the 
cervical, thoracic, or lumbar regions [24].

When the disease affects the brain stem, the respiratory muscle nerves 
are affected, causing respiratory paralysis and producing symptoms of 
encephalitis. Other signs and symptoms of this form of polio include 
[24,32]:

 ● Facial weakness.
 ● Diplopia.
 ● Dysphagia.
 ● Trouble chewing.
 ● Diffi culty or inability to swallow or expel salvia.
 ● Food regurgitation through the nose.
 ● Dyspnea.
 ● Abnormal respiratory rate, depth, and rhythm.

Polio alert! Patients with affected brain stems may go into respiratory 
arrest or develop fatal pulmonary edema [24]. 

Nurses should be aware of the following signs that characterize both 
non-paralytic and paralytic polio [24]:

 ● When patients sit up, they assume a tripod-like position, extending 
arms behind them for support.

 ● When the spine and shoulders are elevated, the head falls back 
(Hoyne’s sign).

 ● When in the supine position, patients are unable to raise their legs 
to a full 90 degrees.

Patients with paralytic polio also have a positive Kernig’s sign (severe 
stiffness of the hamstrings that causes inability to straighten the leg 
when the hip is fl exed to 90 degrees) and Brudzinski’s sign (severe 
stiffness of the neck causes hip and knee fl exion when the neck is 
fl exed) [24].

Diagnosis, treatment and nursing considerations
Diagnosis is confi rmed when polio virus is isolated from [24]:

 ● Throat washings obtained early in the course of the disease.
 ● Feces throughout the course of the disease.
 ● Cerebrospinal fl uid I (CSF) cultures in CNS infection.

There is no cure for polio, so treatment is supportive. Analgesics are 
administered to reduce pain and leg spasms. Moist heat may also help 
to reduce pain and muscle spasm [24].

Polio alert! Note that use of morphine for pain relief is 
contraindicated because of morphine’s suppression of respiratory 
muscles [24]. 

Patients remain on bed rest only until extreme discomfort resolves, 
which may take quite some time. Patients who have paralytic polio 
require extensive rehabilitation. Convalescence is prolonged and 
patients need signifi cant emotional support [24,32].
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Critical nursing considerations include the following issues [24]:
 ● Nurses must meticulously monitor for signs of paralysis and other 

types of neurological compromise. These complications can occur 
quickly including respiratory compromise. Emergency respiratory 
equipment should be maintained at the patient’s bedside. Nurses 
must be prepared to assist in tracheotomy at the fi rst signs of 
respiratory distress. Patients are placed on mechanical ventilation 
to maintain adequate ventilation.

 ● Vital signs and neurologic assessments are performed at regular 
intervals.

 ● Patients should be monitored for signs of fecal impaction that can 
occur with dehydration and lack of intestinal activity.

 ● Adequate fl uid and nutritional intake must be facilitated. 
 ● Good skin care is essential especially for patients who suffer from 

paralysis. 
 ● High-top sneakers or a footboard are used to prevent footdrop.
 ● Patients are placed on contact precautions. Only nurses and other 

healthcare professionals who have been vaccinated against polio 
should provide patient care. 

 ● All cases of polio must be reported to the public health department. 

Post-polio syndrome
The majority of nurses in the U.S. are not likely to provide care for 
patients affl icted with polio. However, it is possible that they will 
encounter people dealing with post-polio syndrome.

Post-polio syndrome (PPS) is a neurological disorder that affects 
acute paralytic polio survivors many years after recovery from an 
initial acute attack of polio [33,34].  PPS is characterized by new 
and progressive muscular weakness, pain, and fatigue. Although 
rarely life-threatening, PPS can signifi cantly interfere with a person’s 

ability to function independently. Some people experience only minor 
symptoms, while others develop serious muscle weakness and atrophy.  
Weakness of respiratory muscles can compromise breathing. Weakness 
in swallowing muscles puts the patient at risk for aspiration of food 
and liquids, and joint pain and generalized muscle weakness can 
signifi cantly impair mobility [33]. 

Even though polio is contagious, PPS is not. Only a survivor of polio 
can develop PPS [33]. 

Incidence and etiology
The precise incidence and prevalence of PPS is not known [33]. It is 
estimated that the incidence of PPS ranges from about 22 percent to 68 
percent. Prevalence of PPS is estimated at 28.5 percent of all paralytic 
polio cases. Currently, about 1.6 million cases of PPS have been 
documented [34].

Some experts believe that if polio survivors are monitored long 
enough, 100 percent of them will develop some symptoms of PPS. 
Risk of developing PPS is signifi cantly higher in females and in people 
who sustained signifi cant, permanent impairment after having polio. 
Research shows that incidence of PPS peaks at 30-34 years after acute 
polio [34]. 

Post-polio syndrome alert! Incidence of PPS did not “vary with age at 
acute onset, acute severity, or level of physical activity after recovery” [34]. 

The exact cause of PPS is unknown. However, several theories attempt 
to explain the syndrome [33,34].

 ● Decompensation and degeneration of individual nerve terminals in 
neural motor units.

 ● Motor neuron loss due to reactivation of a persistent latent virus. 
 ● Infection of the motor neurons by an enterovirus that is different 

from the one that caused the polio infection.

Some experts, however, hypothesize that PPS is due to the usual 
stressors of age and weight gain that cause loss of strength. These 
losses affect muscles that are already weakened by the polio, so effects 
are more obvious compared with people who do not have polio [34]. 

Diagnosis
Diagnosis is based on history and clinical manifestations. There are no 
laboratory tests specifi c for PPS, and symptoms vary among patients [33]. 

Diagnostic criteria for PPS are published by the March of Dimes and 
have been validated by a team of international experts [34]. These 
criteria are [33,34]:

 ● Prior paralytic poliomyelitis with evidence of motor neuron loss. 
Motor neuron loss is confi rmed by a history of acute paralytic 
polio, signs of residual weakness and atrophy of muscles 
on neuromuscular exam, and signs of motor neuron loss on 
electromyography (EMG). On rare occasions, some people present 
with PPS symptoms who have had only subtle paralytic polio 
with no obvious defi cit. These patients should have their original 

polio diagnosis confi rmed with an EMG study rather than simply a 
reported history.

 ● A period of partial or complete functional recovery after acute 
paralytic poliomyelitis followed by an interval (of usually 15 or 
more years) of stable neurologic function.

 ● Gradually progressive and persistent new muscle weakness or 
decreased endurance, with or without generalized fatigue, muscle 
atrophy, or muscle and joint pain. Sudden onset of PPS may follow 
a period of inactivity, trauma, or surgery. Less often, symptoms 
associated with PPS may lead to new problems with breathing or 
swallowing.

 ● Signs and symptoms must persist for at least one year.
 ● Other neurologic, medical, and/or orthopedic problems must be 

ruled out as causes of symptoms.

Treatment and nursing points
At this time, there are no effective pharmaceutical treatments that 
can stop or prevent deterioration or reverse the adverse effects of the 
syndrome. Focus is on identifying interventions that reduce symptoms 
and improve quality of life. Several controlled research studies have 
shown that non-fatiguing exercises may improve muscle strength and 
reduce fatigue [33].

National Institutes of Health (NIH) researchers have tried treating 
PPS patients with high doses of prednisone. Although patients 

demonstrated mild improvement, results were not statistically 
signifi cant, and the side effects of steroid treatment outweighed the 
benefi ts. Therefore, it was determined that steroid therapy should not 
be used to treat PPS [33].

Additional treatment options under investigation include [33]:
 ● Preliminary studies suggest that intravenous immunoglobulin may 

reduce pain and improve quality of life.
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 ● A small trial that used the anticonvulsant lamotrigine to treat 
fatigue showed modest effects. However, larger, more controlled 
studies are needed in order to validate these fi ndings. 

Recommended PPS management strategies include [33,34]:
 ● Exercise under the supervision of healthcare professionals who 

have experience in PPS syndrome. Exercise must be carefully 
prescribed and meticulously monitored, and it is most likely to 
benefi t muscle groups that were least affected by polio.  Exercise 
prescriptions should address the specifi c muscle groups to include; 
groups to exclude; and the type of exercise, its frequency, and its 
duration.

 ● Cardiopulmonary endurance training is usually more benefi cial 
than strengthening exercises. Frequent breaks should be 
implemented and energy conservation techniques utilized. Intense 

resistive exercises and weight-lifting may cause damage and can 
further weaken rather than strengthen affected muscles.

 ● Patients with PPS may benefi t from joining support groups that 
encourage self-help strategies and positive recommendations.

PPS alert! Exercise should be reduced or discontinued if it leads to 
additional weakness, fatigue, or excessive recovery time from the 
effects of exercising. Muscles should not be exercised to the point of 
causing pain, fatigue, or weakness. All exercise programs must be 
monitored by experienced healthcare professionals [33].

There is no known way to prevent PPS. Polio survivors should 
take steps to live a healthy lifestyle, such as eating a well-balanced, 
nutritional diet; getting plenty of rest; avoiding smoking; using 
prescribed assistive devices; and following a medically prescribed 
exercise program. Taking anti-infl ammatory medications under the 
supervision of a physician may help reduce PPS symptoms [33]. 

Pertussis 
July 26, 2014 from The San Diego Voice & Viewpoint: “Pertussis 
(whooping cough) cases in San Diego County number nearly 900 
for the year according to the San Diego County Health and Human 
Services agency. Nine new cases of the disease were confi rmed this 
week in which the public may have been exposed.” “The county and 
the state are experiencing an epidemic of pertussis,” said Wilma J. 
Wooten, M.D., M.P.H., county public health offi cer. Infants are at 

greater risk for severe illness and death from pertussis, so we are 
urging parents to vaccinate their children and pregnant women to be 
vaccinated to protect their babies.” “There have been 895 cases of 
pertussis in 2014. There were only 120 cases reported at this same 
time last year and a total of 431 in 2013. Pertussis activity hit a record 
high in 2010 with 1,179 cases. [35].

Vaccination
Pertussis, commonly known as whooping cough, is an extremely 
contagious disease. Its effects can become serious, even deadly, 
especially in infants [36]. 

The incidence of whooping cough is believed to be increasing for two 
main reasons [37].

 ● The pertussis vaccine immunity received when vaccinated as a 
child has decreased, leaving most teenagers and adults susceptible 
to the disease during an outbreak.

 ● Children are not fully immune until they have received at least 
three injections. This means that infants who are six months old or 
younger at highest risk for contracting the disease. 

There are several forms of the vaccine used to prevent diphtheria, 
tetanus, and pertussis. Some forms are combined with vaccines to 
prevent other diseases and, thus, reduce the number of injections 
received at one time [36].

In the U.S., DTaP is given to children younger than seven years of age 
to prevent diphtheria, tetanus, and pertussis. Children should receive 
fi ve doses of this vaccine, one dose at each of the following ages: two, 
four, six, and 15 through 18 months, and four through six years [36].

The whooping cough booster vaccine for adolescents and adults 
is referred to as Tdap and protects against tetanus, diphtheria, and 

pertussis. Children and adolescents aged 11 through 18 should receive 
a single dose of Tdap. Td is a tetanus-diphtheria vaccine given to 
adolescents and adults as a booster shot every 10 years or after 
exposure to tetanus [36]. 

The CDC now recommends that pregnant women receive the pertussis 
vaccine for adolescents and adults (Tdap vaccine) during each pregnancy. 
Note that this replaces the original recommendation that pregnant women 
get the vaccine only if they had not received it previously. According 
to the CDC, the best time for pregnant women to receive the vaccine is 
between the 27th and 36th weeks of pregnancy [38].

The rationale for immunizing pregnant women is that protection will 
transmit to the infant. Since infants do not receive their fi rst pertussis 
vaccine until they are two months old, the passage of antibodies to 
the disease from mother to baby provides some short-term protection 
against pertussis and its complications [38].

Pertussis alert! Why does the CDC recommend that women receive 
the pertussis vaccine during each pregnancy? Antibodies to the 
disease decrease over time; therefore, antibody levels will not remain 
high enough to provide adequate protection for future pregnancies. 
The CDC states that receiving the vaccine during each pregnancy 
facilitates the mother’s production of an adequate level of antibodies 
to protect the baby [38].

Incidence and etiology 
Pertussis is caused by the non-motile, gram-negative coccobacillus 
called Bordetella pertussis (B. pertussis), and, less often, by related 
similar bacteria. Pertussis is characterized by a violent cough that 
becomes paroxysmal and usually ends in a high-pitched inspiratory 
“whooping” sound [24]. The disease is most severe in the elderly and 
in infants. Death in children less than one year of age is most often due 
to pneumonia and other complications of the disease [24].

Mortality from pertussis has been signifi cantly reduced since the 
1940s when immunizations became available, diagnosis was made 

more promptly, and vigorous treatment measures quickly initiated. 
Unfortunately, incidence of pertussis in the U.S. is increasing. The 
CDC continues to advocate for immunizations therapy among infants 
and children, pregnant women, and booster shots for adults [24,36].

Pertussis is transmitted via direct inhalation of contaminated 
respiratory droplets and indirectly from contact with soiled linen and 
other items contaminated by respiratory secretions [24, 37].

Pertussis is endemic throughout the world. It occurs most often in 
the late winter and early spring. About half of the reported cases of 
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the disease occur in unimmunized children less than one year of age. 
This is usually because the infant has not yet received the complete 
immunization series or as a result of contact with an adult who is 
harboring causative bacteria [24].

A number of complications are associated with pertussis, including [24, 39]:
 ● Aspiration pneumonia.
 ● Atelectasis.
 ● Coma.
 ● Conjunctival hemorrhage.
 ● Convulsions.

 ● Detached retina.
 ● Emphysema.
 ● Encephalopathy.
 ● Epistaxis.
 ● Periorbital edema.
 ● Pneumonia.
 ● Pneumothorax.

Pertussis alert! Infants, especially those who are less than six months 
old, may also become dehydrated. They are also more susceptible to 
brain damage from seizure activity [37]. 

Pathophysiology and signs and symptoms
The incubation period is about seven to 10 days, after which the 
bacteria enter the trachea-bronchial mucosa. Pertussis follows a 
characteristic six-week course that includes three stages: catarrhal, 
paroxysmal, and convalescent. Each of these stages lasts about two 

weeks [24,39]. The disease is most communicable just before the 
catarrhal stage to three weeks after onset of the paroxysms or until 
coughing has stopped [39].

Stage I: Catarrhal stage
During the fi rst stage of pertussis, symptoms are generally mild and 
resemble a common cold that lasts from one to two weeks [37]. Signs 
and symptoms of the catarrhal stage include [24, 37, 39].

 ● Anorexia.
 ● Dry, hacking cough that is often worse at night.
 ● Infected conjunctiva

 ● Low-grade fever.
 ● Nasal congestion.
 ● Red, watery eyes. 
 ● Sneezing.

Pertussis alert! The catarrhal stage is highly communicable [24]!

Stage II: Paroxysmal stage
After about seven to 14 days, the paroxysmal stage begins. This stage 
is characterized by the accumulation of thick mucus that accumulates 
in the airways, leading to uncontrollable coughing  and lasts for 
two to four weeks or longer [24,37,39].  The paroxysmal cough is 
characteristic of the disease and ends in a loud, crowing inspiratory 
whoop [24].

Pertussis alert! Not every patient with pertussis has a cough that causes 
paroxysms and the whooping sound. This is especially true for patients 
who have partial immunization to the disease. Therefore, every patient 
with a persistent cough should be evaluated for pertussis [24]. 

Sometimes, coughing is so severe and prolonged that the following 
clinical manifestations may be evident [24, 37, 39].

 ● Atelectasis.
 ● Bruised or cracked ribs. 
 ● Conjunctival hemorrhage. 
 ● Detached retina that may lead to blindness.
 ● Epistaxis (nose bleed).

 ● Hemorrhage of the eye’s anterior chamber.
 ● Increased venous pressure.
 ● Inguinal, abdominal, or umbilical hernia.
 ● Patients may choke on the thick mucus, which can lead to nausea 

and vomiting.
 ● Periorbital edema.
 ● Pneumonia. 
 ● Rectal prolapse.
 ● Seizures.

Pertussis alert! Choking spells can cause respiratory distress, apnea, 
and acid-base abnormalities. Infants are especially vulnerable to these 
complications [24, 39].

During the paroxysmal stage, patients are quite susceptible to 
secondary bacterial infections such as otitis media or pneumonia.  
Fever related to pertussis during this stage is not particularly likely. 
Therefore, if patients develop a fever during the paroxysmal stage, 
secondary infections may occur [24].

Stage II: Convalescent stage
The convalescent stage can last for two weeks to several months. 
Paroxysmal coughing gradually subsides. However, such coughing 
may reoccur with respiratory infections [39]. For months afterward, 

even slight respiratory infections may cause the patient to develop 
paroxysmal coughing [24]. In some patients, the convalescent stage 
may last as long as two years [39].

Diagnosis
Classic clinical manifestations and history suggest a diagnosis of pertussis. 
Tests that can confi rm the diagnosis include the following [37]:

 ● Nose or throat culture: A nose, throat, or suction sample is 
obtained and cultured.

 ● White blood cell count: Although not specifi c for pertussis, an 
elevated white blood cell count suggests infection or infl ammation.

 ● Chest x-ray: A chest x-ray may be performed to assess for 
pneumonia or fl uid in the lungs.
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Treatment
Treatment consists of vigorous supportive therapy, including fl uid 
and electrolyte replacement, especially for infants who are generally 
hospitalized in the intensive care unit [24,37]. Older children and 
adults usually receive treatment at home. Additional treatment 
measures include [24,39]:

 ● Administration of antipyretics.
 ● Administration of antibiotics such as erythromycin, azithromycin, 

or clarithromycin to prevent secondary infections.

 ● Administration of mild sedation and codeine to reduce coughing.
 ● Facilitation of bed rest.
 ● Implementation of a quiet, restful environment.
 ● Provision of adequate nutrition and facilitation of fl uid intake.
 ● Implementation of gentle suctioning of infants as necessary.
 ● Provision of oxygen therapy as needed. 

Pertussis alert! Erythromycin should be administered to all close and 
household contacts for 14 days [39].

Nursing concerns
There are a number of nursing concerns associated with pertussis. 
Although most older children and adults are treated at home, they (and 
their families) need to know how to facilitate recovery. Infants are 
usually hospitalized [24, 39].

 ● Droplet precautions (surgical masks only) should be in place for 
fi ve to seven days after antibiotic therapy has been initiated. The 
wearing of masks for family/household members depends on 
the likelihood of transmission, the immune status of members of 
the household, and the health of people in close contact with the 
patient. 

 ● The environment should be as quiet and calm as possible. Stressors 
should be reduced as much as possible. These interventions should 
help to reduce coughing.

 ● Since codeine contributes to the occurrence of nausea and 
constipation, patients should be observed for both. Patients should 
eat small, frequent meals to facilitate nutritional intake in the 
presence of anorexia, nausea, and paroxysmal coughing. Fluids 
and an adequate diet can help reduce constipation. If constipation 
becomes signifi cant, laxatives may be administered.

 ● Infants may need suctioning, which should be gently performed. 
During suctioning, patients must be carefully monitored for 

respiratory distress, since suctioning removes oxygen while 
removing secretions.

 ● Soiled linens should be changed as often as needed and as soon as 
possible after contamination. 

 ● Waste containers for the disposal of tissues and other disposable 
items that have been contaminated by respiratory droplets should 
be within easy reach and emptied often. 

 ● Suction bottles should be emptied at least once a shift or more 
often if necessary to decrease exposure to contaminated contents.

 ● All cases of pertussis must be reported to public offi cials as soon 
as possible.

Family members, work colleagues, friends, day care personnel, and 
others who have had close contact with the patient should have their 
immune status evaluated. All close contacts should receive antibiotic 
therapy for two weeks [24,39]. The parents of infants with whooping 
cough need emotional support, since infants generally become quite ill. 
Nurses should ensure that parents receive accurate information about 
the pertussis vaccine and other vaccines available for the prevention of 
vaccine-preventable diseases.

DIPHTHERIA

Incidence
Diphtheria is an acute, toxin-mediated, upper respiratory infection 
caused by Corynebacterium diphtheria [40,41]. Nontoxic strains 
also cause disease, which is usually mild [41]. Once a major cause 
of illness and death in children, diphtheria caused 15,520 deaths (out 
of 206,000 reported cases) in 1921. Fortunately, thanks to successful 
vaccination initiatives that began in the 1920s, the incidence of 
diphtheria decreased rapidly in the U.S. and other countries that 
implemented vaccination programs [42].

There have not been any reported cases of respiratory diphtheria in 
the U.S. since 2004 [24]. However, the disease continues to affect 

citizens of multiple other countries. In 2011, 4,887 cases of the disease 
were reported worldwide to the WHO. This statistic may not be 
completely accurate, since it is believed that many cases of diphtheria 
go unreported [42].

Prior to the development of effective treatment, diphtheria was fatal in 
up to 50 percent of reported cases. Currently, the overall case-fatality 
rate for diphtheria is 5 to 10 percent. Higher fatality rates of up to 20 
percent are reported in children younger than fi ve years of age and in 
adults over the age of 40 [42]. 

Vaccination
The vaccine options used to prevent diphtheria include protection 
against tetanus and pertussis as well. Children should receive fi ve 
doses of the diphtheria, tetanus toxoids, and acellular pertussis (DTaP) 
vaccine, one dose at each of the following ages [43]:

 ● Two months.
 ● Four months.
 ● Six months.
 ● 15 through 18 months.
 ● Four through six years.

Diphtheria alert! DTaP vaccine may be administered at the same time 
as other vaccines [43].

Diphtheria alert! DT vaccine does not contain pertussis and is used 
as a substitute for DTaP for those children who are unable to tolerate 
pertussis vaccine. DTaP is not licensed for anyone over the age of six. 
Children older than the age of six, adolescents, and adults may receive 
a similar vaccine, Tdap, or Td [43].  

Recent research indicates that administration of the vaccine in the 
thigh is less likely to cause local reactions. A study of 1.4 million U.S. 
children ages one to six years showed that local reaction after DTaP 
vaccine is more common when the injection is given in the arm than in 
the thigh, especially in younger children [44]. 
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Transmission and pathophysiology 
Diphtheria is transmitted through intimate contact, by contact with 
airborne respiratory droplets, and by direct contact with contaminated 
articles and the environment [24,39]. Asymptomatic carriers, currently 
sick people, and convalescing patients may transmit the disease [24].

Diphtheria alert! Signifi cantly more people carry diphtheria than 
develop active infection [24].

Although diphtheria can occur throughout the year, it is most prevalent 
during autumn and winter because people are indoors more during 
these times and close person-to-person contact is more likely [24,39]. 
The incubation period of diphtheria is about two to four days. 

Communicability in untreated disease is two to four weeks, but can be 
reduced to only one to two days with antibiotic treatment [39].

In the majority of patients (more than 90 percent), the primary areas of 
the body affected by diphtheria infection are the tonsils or the pharynx. 
The nose and larynx are the next most common sites [41].

The organisms that cause the disease generally stay in the 
superfi cial layers of skin lesions or respiratory mucosa, causing 
local infl ammatory reactions. The major virulence of the diphtheria 
pathogens is their ability to produce a potent exotoxin, which interferes 
with protein synthesis causing necrosis of local tissues [41]. 

Clinical manifestations
There are several forms of diphtheria, the most common being tonsillar 
and pharyngeal diphtheria.

Diphtheria alert! Attempts to remove the membrane that develops 
with the disease usually cause bleeding, which is characteristic of the 
disease [24]. 

Tonsillar and pharyngeal diphtheria
This form of diphtheria usually begins with a sore throat. Fever, if it 
occurs, is usually less than 102 degrees Fahrenheit [41]. Patients may 
experience general malaise, anorexia, and headache, but these are not 
prominent characteristics of the disease [39,41].

More characteristic symptoms include the following clinical 
manifestations [24,39, 41]:

 ● Formation of a patchy, thick, grayish-green membrane over the 
mucus membranes of the pharyngeal walls, tonsils, uvula, and soft 
palate. The membrane may extend to the larynx and trachea. This 
can cause airway obstruction and even suffocation.

 ● Swelling and edema of the tissues of the throat and neck. Edema 
of the neck may become so severe that a characteristic “bull-neck” 
appearance develops. Patients may throw back their heads to 
relieve pressure on the throat and larynx.

 ● Development of edema associated with pharyngeal diphtheria. 
It obliterates the angle of the jaw, the borders of the 
sternocleidomastoid muscle, and the medical border of the 
clavicles. 

 ● Paralysis of the muscles of the palate, which makes it diffi cult to 
swallow.

 ● Development of lymphadenopathy. Fever and rapid pulse may also 
develop. 

Diphtheria alert! The extent of the disease correlates with signifi cant 
prostration, presence of bull neck, and airway compromise [41].

Neurological complications correspond to the extent of the primary 
infection. These include [24,41]:

 ● Paralysis of the soft palate.
 ● Weakness of facial, laryngeal, and pharyngeal nerves, which 

makes it diffi cult to swallow, thereby increasing the risk of 
aspiration. Such weakness also makes the voice sound harsh, with 
an accompanying nasal quality.

 ● Development of cranial neuropathies during the fi fth week 
of infection. This can cause blurred vision, strabismus, and 
compromised visual accommodation.

 ● Development of motor function defi cit and diminished deep 
tendon refl exes.

Diphtheria alert! Paralysis of the diaphragm can occur, seriously 
compromising respiratory status and leading to respiratory arrest 
[24,39,41].

Laryngeal and nasal diphtheria
Signs and symptoms of laryngeal and nasal diphtheria include [39,41]:

 ● Low grade fever.
 ● Stridor.
 ● Barking cough.
 ● Hoarseness that can progress to loss of voice. 
 ● Whitish-gray membrane over nasal septum.

 ● Respiratory tract obstruction.
 ● Acute infl ammation of the mucus membranes of the nasal cavities.
 ● Foul odor.

Diphtheria alert! Laryngeal and nasal diphtheria occurs most 
commonly in infants [41].

Cutaneous diphtheria
Cutaneous (affecting the skin) diphtheria may occur at one or multiple 
sites. It is generally localized to areas of the skin that have sustained 
mild trauma [41]. Clinical manifestations include [24,41]:

 ● Pain, erythema, and exudate at the infection site.
 ● Ulceration develops. Lesions have clearly defi ned borders with a 

brownish-gray membrane.

The extremities are the most likely sites of infection. Cutaneous 
diphtheria may linger for weeks to months [41].

Diphtheria alert! Diphtheria infections have also been found in the 
eyes, ears, and genital mucosa [39,41].
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Complications
A number of complications associated with diphtheria include [24]:

 ● Cardiac compromise.
 ● Gastritis. 
 ● Hepatic compromise such as hepatitis. 
 ● Myocarditis. 

 ● Neurologic compromise.
 ● Paralysis.
 ● Renal involvement such as nephritis.
 ● Thrombocytopenia. 

Diagnosis
Diagnosis is made based on the characteristic membrane and a culture of 
the throat or other suspected lesions for Corynebacterium diphtheria [24].

Treatment and nursing considerations 
People who have probable or confi rmed diphtheria are eligible to 
receive diphtheria antitoxin (DAT), intramuscularly or intravenously, 
which is the mainstay of treatment [40,41]. 

DAT neutralizes free toxin only. It is not recommended for 
asymptomatic carriers. Asymptomatic carriers receive the following 
interventions [41]:

 ● A seven- to 10-day course of prophylactic anti-microbial therapy.
 ● An age-appropriate form of diphtheria toxoid if the person has not 

received a booster within one year.
 ● Placement in respiratory or contact isolation (for cutaneous 
fi ndings) until at least two subsequent cultures taken 24 hours 
apart after therapy has stopped are negative.

 ● Repeat cultures are taken at a minimum of two weeks after therapy 
is completed. If results are positive, a 10-day course of oral 
erythromycin is initiated. 

Diphtheria alert! Antimicrobial agents do not eliminate carrier status 
in 100 percent of carriers [41]!

In addition to DAT, symptomatic patients with diagnosed diphtheria 
receive the following treatment interventions [24,39,41]:

 ● Antibiotic therapy (penicillin, erythromycin) is administered to 
eliminate the organisms from the upper respiratory sites and other 
affected areas.

 ● Cardiac monitoring is performed.
 ● Respiratory support measures are initiated as needed. 
 ● Bed rest may be initiated for two to three weeks.

 ● Hydration of the patient is a key consideration.
 ● Isolation with contact and droplet precautions until two to three 

consecutive nasopharyngeal cultures are negative at least one week 
after completion of drug therapy.  

 ● Environment is maintained at high humidity, especially for 
laryngeal diphtheria patients. 

 ● All cases of diphtheria must be reported to the public health 
department. 

Diphtheria alert! People who have had close contact with patients 
diagnosed with diphtheria should receive an age-appropriate 
diphtheria toxoid booster [42].

Patients must be monitored for signs of shock, which can develop 
abruptly. They must be constantly monitored for respiratory distress, 
and equipment for immediate life support, such as intubation and 
tracheotomy, must be kept near the bedside. 

Diphtheria alert! Nurses must monitor patients for signs of myocarditis, 
such as electrocardiogram changes and heart murmurs. Additionally, it 
is important for nurses to know that a common cause of sudden death in 
patients with diphtheria is ventricular fi brillation [24].

Prevention through proper immunization is the best practice. Nurses 
should teach patients of all ages about the need for not only age-
appropriate childhood immunization but for adolescent and adult 
immunization as well. Protective immunity does not last more than 
10 years after the last vaccination. Therefore, people should receive a 
booster every 10 years [24]. 

Tetanus
Jason is a 55-year- old farmer in a rather isolated rural area. His 
family has farmed the same land for generations, and he is proud 
of this heritage. Jason enjoys excellent health and has not had any 
preventive healthcare in many years. In fact, the last time Jason saw 
a healthcare provider was when he broke his arm over 10 years ago. 
One day, while working in the fi elds of his farm, he sustains a puncture 
wound by stepping on a nail on the property. He thinks little of it and 
pauses in his work only long enough to wash the wound with soap and 
water. About 10 days later, he begins to suffer from painful spasms 
of his neck and facial muscles, and his back is becoming rigid. Jason 
doesn’t feel “sick” and dismisses his wife’s concerns. He says that he 
works long hours and that the spasms are just a side effect of hard 
physical labor. However, the spasms grow worse, and eventually, 
Jason suffers a tonic seizure. His frightened wife calls an ambulance, 
and Jason is rushed to the closest hospital, a distance of nearly 30 

miles. Upon arrival, emergency department staff members are puzzled 
by his symptoms. In addition to the sever muscle spasms, Jason has a 
low-grade fever and is diaphoretic. His electrocardiogram is normal 
as are his cardiac enzymes. Jason insists he has not been sick and 
that nothing unusual has happened to cause his symptoms. It takes 
hours of questioning to fi nally fi nd out that Jason sustained a puncture 
wound 10 days ago, a wound that Jason dismisses as “nothing.” After 
learning that Jason has not had any immunizations in decades, the 
concerned hospital personnel suspect that Jason has tetanus.

Tetanus, commonly referred to as “lockjaw,” is an acute exotoxin-
mediated infection characterized by generalized, rigidity and 
convulsive skeletal muscle spasms [24, 45]. In People who have not 
been immunized, tetanus is fatal in up to 60 percent of patients within 
10 days of onset. Prognosis is poor when signs and symptoms develop 
within three days of exposure [24]. 

Vaccination
Tetanus is almost completely preventable through immunization 
[45]. Unless contraindicated, a single dose of combination vaccine to 
prevent tetanus, diphtheria, and pertussis is given to children at each 
of the following ages: two, four, six, and 15-18 months, and four to six 
years [46].

Tetanus alert! Remember that children who cannot tolerate the 
pertussis vaccine receive DT, which immunizes against tetanus and 
diphtheria [46]. 

Adolescents and adults should receive a tetanus-diphtheria (Td) 
booster every 10 years or after exposure to tetanus [46]. 
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Incidence, etiology, and pathophysiology
Tetanus is caused by the spore forming, gram-positive bacillus called 
Clostridium tetani. The infection is generally systemic, but can also, 
less frequently, be localized [24]. Clostridium tetani spores are the 
dormant form of the organism and are found in soil, dust, or animal or 
human feces [24, 45].

The spores enter the body through breaks in the skin that occur from 
puncture wounds, lacerations, or burns [24]. The spores germinate under 
low oxygen conditions. The spores produce a potent toxin tetanospasmin 
that is absorbed into the patient’s bloodstream and lymphatic system 
and eventually reaches the tissue of the central nervous system (CNS). 
Puncture wounds and wounds that cause a considerable amount of tissue 
injury are most likely to facilitate germination [24,25]. Tetanus is not 
transmitted from person to person [45].

Tetanus alert! When the toxin reaches the CNS, painful and frequently 
violent muscular contractions occur [45].

In the U.S., the incidence of tetanus has declined steadily since the 
early 1990s. In 2009, a total of 19 cases of tetanus and two fatalities 
were reported to the CDC’s national tetanus surveillance system [45].

Several factors have contributed to the decrease incidence of the 
disease, including [45]:

 ● Effective immunization programs for the prevention of tetanus.
 ● Improved management of wounds, lacerations, and burns.
 ● Prophylactic treatment of wounds and burns.
 ● Increased movement of the population from rural to urban areas, 

thereby decreasing exposure to tetanus spores.

Tetanus alert! Tetanus can be almost completely prevented through 
immunization [45]. Nearly all cases of tetanus occur in unimmunized 
people or in those who have not had a tetanus booster shot within the 
past 10 years [24]. 

Although tetanus occurs throughout the world, it is most often found 
in agricultural regions and in developing countries that do not have 
aggressive immunization programs. In the U.S., approximately 75 
percent of tetanus cases occur between the months of April and 
September [24]. 

Tetanus alert! In developing countries where mothers have not been 
immunized, babies may be delivered in unsterile environments. Under these 
conditions, spores can enter through the unhealed umbilical cord [24]. 

Complications
A number of complications are associated with tetanus and include the 
following problems [24,39]:

 ● Acute gastric ulcers.
 ● Atelectasis.
 ● Bacterial shock.
 ● Cardiac arrest.
 ● Cardiac arrhythmias. 

 ● Death. (Tetanus has a high fatality rate, as high as 90 percent in 
infants and the elderly).

 ● Flexion contractures.
 ● Pneumonia. 
 ● Pulmonary edema.
 ● Pulmonary emboli.
 ● Seizures.

Clinical manifestations 
The incubation period for tetanus ranges from three to 21 days, with an 
average of 10 days. However, the range of incubation can be as little as 
one day or as long as several months [39].

Tetanus alert! In general, the shorter the incubation period, the more 
severe the disease [39]. 

If tetanus is localized, signs of onset of the disease are spasms and 
increased muscle tone at the site of or near the wound [24]. Systemic 
tetanus is characterized by abdominal rigidity, painful, involuntary 
muscle contractions, especially of the masseter and neck muscles, and 
generalized spasms that are often triggered by sensory stimuli [39]. 
Other signs include muscle hypertonicity, hyperactive deep tendon 
refl exes, profuse diaphoresis, tachycardia, and low-grade fever [24].

Additional characteristics of presenting signs and symptoms of tetanus 
include the following manifestations [24,39]:

 ● The neck and facial muscles (especially those of the cheek) are 
prominently affected. Spasms cause trismus or “locked jaw,” thus 

providing the nickname for tetanus (“lock jaw”). Patients have 
diffi culty opening their mouths and develop a facial expression 
that resembles a bizarre, distorted grin (sardonicus) caused by 
facial muscle spasm. 

 ● A characteristic rigid arching of the trunk of the body 
(opisthotonos) occurs and severe abdominal rigidity.

 ● Patients suffer from intermittent seizures. These seizures can last 
as long as several minutes and can cause cyanosis and even sudden 
death due to asphyxiation. 

It is important to note that even though patients experience signifi cant 
neuromuscular signs and symptoms, their cognitive and sensory abilities 
stay normal. Healthcare professionals should address patients with 
respect and not treated as though their cognitive status is impaired [24].

Tetanus alert! Neonatal tetanus always presents itself in a generalized 
form. Diffi culty sucking is the fi rst clinical manifestation. It usually 
becomes apparent three to 10 days after birth. Eventually, the infant is 
not able to suck at all, cries constantly, is irritable, and displays.

Diagnosis
There is no detectable antibody response, and the pathologic organism 
is seldom obtained from the site of infection [39]. In fact, only about 
33 percent of patients have a positive wound culture. Therefore, 
diagnosis is based on patient history, lack of tetanus immunization, and 
clinical signs and symptoms [24,39].

Tetanus alert! When considering a diagnosis of tetanus, healthcare 
professionals must rule out other diseases that mimic tetanus. Examples 
of such diseases include meningitis, rabies, and drug toxicity [24].
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Treatment and nursing considerations
The best treatment strategy for tetanus is prevention through age-
appropriate immunization. If and when a patient sustains a wound, 
the following initial steps should be taken to help prevent tetanus and 
other infections [24,39]:

 ● Rinse the wound thoroughly with clean water. Then, clean the 
wound (and the area around it) with soap, water, and a washcloth. 
If dirt or other foreign material is imbedded in the wound, patients 
should seek medical attention. Patients should consult with their 
healthcare providers if the wound is particularly dirty, deep, or due 
to the bite of an animal.

 ● After cleaning the wound, apply antibiotic cream or ointment such 
as a form of Neosporin or Polysporin. 

 ● Cover the wound with clean bandages. Cover blisters that are 
draining as well. Patients change the dressing at least once daily or 
whenever the dressing becomes dirty or wet.

Tetanus alert! Patients should keep a written record of their 
immunization status so that in the event of sustaining a wound or 
animal bite, they can inform healthcare providers of the last date of 
tetanus vaccination [24,39]. 

Nurses should implement the following actions within 72 hours of 
sustaining a puncture wound [24,39]:

 ● If the patient has no previous history of receiving tetanus 
immunization, tetanus immune globulin (TIG), or tetanus antitoxin 
is administered. This counteracts toxins and offers temporary 
protection against the disease. After administration of TIG or 
antitoxin, tetanus toxoid is given. 

 ● In patients with a history of immunization but who have not 
received tetanus booster injection within 10 years, a booster 
injection of tetanus toxoid is administered.

If patients develop tetanus, healthcare professionals should take the 
following [24,39]:

 ● Maintain the airway. Tracheostomy and mechanical ventilation 
may be necessary. Emergency equipment for the performance of 
tracheostomy should be at the bedside. 

 ● Administer muscle relaxants such as diazepam to decrease muscle 
spasms and rigidity. If muscle relaxants fail to reduce spasms and 
rigidity, a neuromuscular blocker may be administered.

 ● Intravenously administer high doses of antibiotics such as 
penicillin, clindamycin erythromycin, or metronidazole. 

 ● Surgically explore and debride the wound to identify the source of 
the toxin, remove it, and destroy it.

Tetanus alert! Exposure to tetanus does not provide immunity. It is 
imperative that people follow immunization guidelines for initial 
vaccination and booster injections to prevent the disease [24]. 

Additional nursing considerations include the following initiatives [24, 39]:
 ● Teach patients and families about the importance of tetanus 

immunization for children and the need for a tetanus booster every 
10 years for adolescents and adults.

 ● Keep the environment calm and quiet with a minimum of visual and 
auditory stimuli since even the most minor of stimuli can trigger 
spasms. Caution visitors not to upset the patient or increase the 
amount of stimuli in the room. Keep the patient’s room dimly lit.

 ● Maintain a patent intravenous line.
 ● Facilitate adequate nutritional intake. Patients may not be able to 

tolerate oral intake. In this case, nurses should initiate nasogastric 
feedings or administer total parenteral nutrition. 

Infl uenza
February 10, 1967: “Breakthrough by Du Pont: A Drug that Blocks 
Viruses.” “Only last year, when a model of the fl u virus appeared on 
Life’s cover, there existed no pill or capsule a doctor could prescribe 
to combat it, or, for that matter, any other virus. But a fascinating new 
drug called Symmetrel is just going on the market and will forever 
change the situation. Because of it, the fl u virus-at least the dreaded 
A2 variety popularly known as Asian fl u-has lost its supreme chemical 
invulnerability, offering hope that other virus enemies will soon lose 
theirs [47, p 60A].”

The preceding excerpt from the February 10, 1967 issue of Life 
Magazine shows how the quest for agents to combat infl uenza has 

progressed. In 1967, Symmetrel was considered a break-through drug 
in the fi ght against the disease. 

Today, the generic form of Symmetrel, amantadine, is used as an 
anti-Parkinson agent. For the past several years, the CDC has advised 
physicians not to use amantadine to treat or prevent infl uenza, since it 
has not shown to effectively prevent most types of infl uenza virus [48, 
49]. However, in 1967 the drug was one of the starting points for anti-
viral drug investigation and is still prescribed by some physicians as an 
anti-viral agent to treat infl uenza today [24,39].

Vaccination
The most effective way to treat infl uenza, or the “fl u” as it is 
commonly known, is to prevent it through an annual vaccination for 
the specifi c strain(s) predicted to cause the disease in a given year. 

Recent research emphasizes the importance of vaccinating healthcare 
personnel as a means of reducing the spread of infl uenza. Research 
fi ndings indicate that for every 15 healthcare providers who get 
vaccinated, one fewer person in the community will contract an 
infl uenza-like illness. Findings such as these have led some healthcare 
organizations to mandate that employees receive vaccination as a 
condition of employment [50].

However, mandating fl u vaccination has created some controversy 
among healthcare professionals. Some employees refused on religious 
or medical grounds, while others objected to having to receive a 
mandatory vaccination they did not want [51].

One of the fi rst healthcare organizations to mandate fl u vaccination 
for all employees was Loyola University Medical Center, where a 
four-year study of the mandatory fl u immunization program found that 
the program did not lead to excessive voluntary termination. During 
the fi rst year of the program (2009-2010 fl u season), 99.2 percent of 
employees were vaccinated, 0.7 percent were exempted for religious/
medical reasons, and 0.1 percent refused vaccination and chose to 
terminate employment. The results have remained fairly consistent, 
with 98.7 percent of employees vaccinated in 2012, 1.2 percent were 
exempted, and 0.06 refused vaccination. Over a four-year time period, 
less than 15 staff members (including volunteers) out of about 8,000 
total employees chose termination over vaccination [51].

Johns Hopkins is another healthcare organization mandating infl uenza 
vaccination for all employees. The policy regarding mandatory 
infl uenza vaccination delineates who must comply, the rationale for 
mandating vaccination, and how to apply, in writing, for a medical or 
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religious exemption. The policy also clearly explains the consequences 
of failing to comply with the mandate [52].

Many experts agree that whether or not a healthcare organization 
chooses to mandate vaccination, it is still the organization’s 
responsibility to increase vaccination rates among employees [51]. 

The infl uenza vaccine generally contains three virus strains and 
changes annually, based on predictions of predominant strains that are 

expected to dominate the upcoming fl u season.  It is recommended 
that age-appropriate forms of the infl uenza vaccine be administered 
annually to people the age of six months and older unless medically 
contraindicated [24, 39]. 

Infl uenza alert! Live-attenuated infl uenza vaccine (LAIV) is now 
available as a nasal spray. It is approved for healthy people two to 49 
years of age who are not pregnant [24]. 

Etiology and incidence
Infl uenza (also referred to as the fl u, or the grippe) is an acute, 
extremely contagious viral infection of the respiratory tract. Infl uenza 
is caused by three different types of Myxovirus infl uenzae. Infl uenza 
occurs sporadically throughout the year or in epidemics, usually during 
the colder months [24]. The disease is usually self-limiting [39]. 

People of all ages contract infl uenza, but the incidence is highest in 
school-age children. Infl uenza is most severe and most often leads 
to complications in young children, the elderly, and those who suffer 
from chronic diseases [24, 52].

Infl uenza alert! Infl uenza can be serious and even fatal. For example, 
the pandemic of 1918 led to about 20 million deaths. The most recent 

pandemics began in mainland China and occurred in 1957, 1968, and 
1977 [24]. 

Infl uenza is transmitted directly through inhalation of infected 
respiratory droplets and/or indirectly via contact with an object 
contaminated by respiratory secretions such as a drinking glass or 
article of clothing [24,53]. 

Tens of millions of people in the U.S. get the fl u annually. An 
estimated 114,000 affected people are hospitalized, and about 36,000 
die [24]. 

Risk factors
Certain factors increase a person’s risk for contracting infl uenza or 
developing complications. These include the following issues [24,53]:

 ● Age: The people most often affected by seasonal infl uenza 
are young children and people over the age of 65. However, 
occasionally, strains of the virus may target other groups. For 
example, The H1N1 virus responsible for the pandemic of 2009 
targeted teenagers and young adults.

 ● Chronic Illnesses: Chronic health problems such as cardiovascular 
disease, diabetes, or COPD increase the risk of complications of 
infl uenza.

 ● Compromised Immune System: People whose immune systems 
are compromised due to treatment for cancer, having HIV/AIDS, 

or taking anti-rejection drugs or corticosteroids are at higher 
risk for the development of infl uenza and for suffering from its 
complications.

 ● Environment/Living Conditions: People who live in close contact 
with others, such as residents in long-term care facilities or 
soldiers in barracks, are at higher risk for contracting infl uenza.

 ● Occupations: Healthcare workers and people who work with 
children (e.g. day care personnel, teachers) are at a higher risk of 
contracting infl uenza.

 ● Pregnancy: Women who are pregnant are more likely to develop 
complications of infl uenza, especially in their second and third 
trimesters.

Complications
Infl uenza can cause a number of complications, including the 
following [24, 53]:

 ● Bronchitis.
 ● Ear infections.
 ● Encephalitis. 
 ● Exacerbation of chronic obstructive pulmonary disease (COPD). 

 ● Myocarditis (rare). 
 ● Pericarditis (rare). 
 ● Pneumonia (the most common complication).
 ● Reye’s syndrome.
 ● Sinus infections. 

Pathophysiology 
The infl uenza virus causes disease by invading the epithelium of the 
respiratory tract where it causes infl ammation and desquamation. The 
virus is classifi ed into one of three categories [24,39].

 ● Type A: Most common type of infl uenza virus. It occurs every year 
with various new serotypes that cause epidemics every three years.

 ● Type B: Occurs annually and is the cause of epidemics only every 
four to six years.

 ● Type C: Is endemic and is the cause of only sporadic outbreaks.

The infl uenza virus multiplies within the respiratory system as follows 
[24,39]:

 ● The infl uenza virus contains RNA that is covered and protected by 
a layer of protein. The RNA carries the code for viral replication. 
The virus’s genetic material has an astonishing ability to mutate, 
leading to various new viral strains.

 ● The virus (like all viruses) needs a host cell in order to replicate 
its genetic material and protein. After attaching itself to the host 
cell, the virus replicates into new virus components that invade 
additional healthy cells. 

 ● The host cells are destroyed as they are invaded by the virus. This 
destruction interferes with normal respiratory defense mechanisms, 
thus, leaving the patient susceptible to secondary bacterial 
infections.

Infl uenza alert! The infl uenza virus has an amazing ability to alter its 
genetic makeup into multiple distinct strains. This allows such strains 
to infect new populations that have minimal, if any, immunity to the 
new virus [24].
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Clinical manifestations
After an incubation period of one to three days, there is an abrupt onset 
of symptoms that include [24,39]:

 ● Chills.
 ● Conjunctivitis. 
 ● Fatigue.
 ● Fever of 101 to 104 degrees Fahrenheit.
 ● Headache.
 ● Hoarseness.
 ● Laryngitis.
 ● Malaise.
 ● Myalgia (especially predominant in the limbs and in the back).

 ● Rhinorrhea. 
 ● Rhinitis.

Acute symptoms generally diminish within three to fi ve days, but 
cough, fatigue, and weakness may persist for weeks, especially in 
elderly patients [24,39]. Fever is generally higher in children than in 
adults, and croup and cervical adenopathy (lymphadenopathy of the 
cervical lymph nodes) are commonly found in children diagnosed with 
infl uenza [24].

Infl uenza alert! Fever that lasts longer than three to fi ve days 
indicates the onset of complications [24].

Diagnosis
Generally, diagnosis requires only a patient history, physical 
assessment, and the presence of signs and symptoms. The diagnosis 
may be confi rmed by isolating the virus from pharyngeal or nasal 

secretions or identifying viral antigens in nasopharyngeal cells by 
fl uorescent antibody test, known as the enzyme-linked immunosorbent 
assay, or ELISA [39].

Treatment and nursing concerns
Treatment of uncomplicated infl uenza consists largely of supportive 
measures, such as [24, 53]:

 ● Over-the-counter age-appropriate medicines to reduce fever and 
relived aches and pains, such as acetaminophen (e.g. Tylenol), 
aspirin, or ibuprofen (e.g. Advil, Motrin IB).

 ● Cough medicines (antitussives) to relieve non-productive 
coughing. 

 ● Rest and sleep to help the immune system combat the infection.
 ● Increase fl uid intake to help prevent dehydration and reduce fever. 

Avoid fl uids with caffeine, which may make it diffi cult to sleep.
 ● Cases of the fl u should be reported to the public health department. 

Infl uenza alert! Aspirin should not be given to children or teenagers 
because of the risk for the development of Reye’s syndrome [24,53].

Antiviral agents may be prescribed to reduce the duration of signs and 
symptoms associated with infl uenza infection. According to the CDC, 
infl uenza antiviral medications can be used to treat infl uenza or to 
prevent infl uenza. The CDC recommendations for the 2013/2014 fl u 
season included the following information [54]:

 ● Two Food and Drug Administration FDA-approved infl uenza 
antiviral medications recommended for the 2013-2014 infl uenza 
season include: oral oseltamivir (Tamifl u®) and inhaled zanamivir 
(Relenza® ). These drugs are chemically related antiviral 
mediations that are used to treat    both infl uenza A and B viruses.

 ● Amantadine and rimantadine are antiviral drugs in a class of 
drugs known as adamantanes. These are active against infl uenza 
A viruses but not against infl uenza B viruses. In the past several 
“fl u” seasons, there has been a high prevalence of infl uenza A 

viruses that are resistant to adamantanes. Thus, the CDC is not 
recommending these drugs for antiviral treatment of prophylaxis 
of currently circulating infl uenza A viruses. 

Since most uncomplicated cases of infl uenza do not require 
hospitalization, nurses should teach patients and family members about 
the supportive measures described above. They should also advise that 
friends and family who do not live in the home with the patient avoid 
visits to prevent spread of the disease and to protect the patient from 
acquiring additional infections from such visitors [24].

In addition, healthcare professionals should encourage patients 
and family members to wash their hands frequently, especially 
after touching potentially contaminated articles such as telephones, 
bedclothes, and tissues [24,53]. Healthcare professionals should 
teach patients and their family members to recognize the signs and 
symptoms of complications and what action to take if they occur. 
The recommendations for infl uenza vaccination should be explained. 
Recommendations from the CDC include [24]:

 ● People six months of age and older should receive an annual fl u 
vaccine.

 ● People at high risk for serious complications of infl uenza such as 
young children, people older than 65, individuals with chronic 
health conditions, and pregnant women should receive an annual 
fl u vaccine.

 ● Those who care for children younger than six months of age 
should be vaccinated, because these infants are at high risk for 
serious forms of the disease. In addition, transmission of the 
disease from unvaccinated people to children is a signifi cant risk.

Prevention
The best preventive strategy against infl uenza is appropriate 
vaccination. However, since not everyone with whom vaccinated 
people come into contact with has been immunized, good hygiene 
measures should be implemented to help reduce the spread of 
infl uenza and other communicable diseases [53]. 

 ● Frequent, thorough hand-washing has proven to be the best way 
to prevent the transmission of many communicable diseases. 
Individuals should wash their hands vigorously for at least 15 

seconds. If soap and water are not available, they should use an 
alcohol-based hand sanitizer. 

 ● People should cover their mouths and noses with a tissue, dispose 
of contaminated tissues in a covered trash container, and wash 
their hands with soap and water or alcohol-based hand sanitizers. 

 ● During peak fl u season, individuals should avoid crowds as much 
as possible to reduce chances of infection.
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Measles (Rubeola)
The U.S. is currently (summer 2014) experiencing a record number of 
measles cases. From January 1,2014  to July 3, 2014, there have been 
554 confi rmed cases of measles reported to the CDC’s National Center 
for Immunization and Respiratory Diseases (NCIRD). This is the 
highest number of cases of measles since “measles elimination” began 
documentation in 2000 [55].

Why the resurgence in measles (rubeola) in the U.S.? Experts say that 
the current problem began with unvaccinated people who traveled 
oversees. Although the CDC in 2000 declared that the U.S. had 
eliminated measles as an indigenous (no longer year-round endemic 
transmission of the virus) disease, it is still subject to measles 
outbreaks [56]. 

For example, experts believe that the current epidemic began with 
unvaccinated people who traveled overseas. The fi rst cases of measles 
were brought into this country initially by people who traveled to one 
of 18 countries where measles is still quite prevalent, including some 
countries in Europe, the Pacifi c, and Asia [55]. In fact, the country 

with the most prominent incidence of measles is the Philippines. 
During 2013, there were 32,000 cases of measles in that country and 
41 disease-related deaths.  [57].   

In some cases, unvaccinated people visit countries where measles is 
prevalent, acquire the disease, and, upon returning to the U.S., begin 
to spread the disease among other groups of unvaccinated people. 
Evaluation of these patients who acquired the disease while outside 
the U.S. showed that 90 percent were unvaccinated. All of these 
unvaccinated people were unvaccinated because of philosophical or 
religious reasons. No one had refused to be vaccinated due to medical 
reasons [57].

Experts recommend that Americans with international travel plans 
receive two doses of the measles, mumps, and rubella (MMR) 
vaccine if they have not been vaccinated or if they do not know their 
immunization status. Pregnant females and people with suppressed 
immune systems should not receive the vaccine [56]. 

Vaccination
Vaccination is recommended for the prevention and transmission of 
measles. Guidelines (as of this writing) include these important factors 
[24,39].

 ● Measles vaccine is usually administered between 12 and 15 
months. However, in high-risk areas, the vaccine should be given 
at 12 months. During an epidemic, infants as young as six months 
may receive the vaccine and then be re-immunized at the age of 
15 months, with the second dose given between four and six years 
of age. Another option for infants between the ages of six and 15 
months who are likely to be exposed to measles is for them to 
receive gamma globulin.

 ● A second dose of measles vaccine is recommended between ages 
four and six years. 

 ● It should be determined, whenever possible, if patients have 
any allergies, especially allergies to neomycin, since each dose 
contains a small amount of the drug. Patients who are allergic to 
eggs may receive the vaccine because it contains only minimal 
amounts of albumin and yolk components. 

 ● Pregnant females should not receive the measles vaccine. Females 
should not become pregnant for at least three months after 
receiving the vaccine.

 ● Healthcare professionals should monitor patients for signs of 
anaphylaxis for 30 minutes after vaccination.

 ● Patients who have untreated tuberculosis, immune defi ciencies, 
leukemia, lymphoma, or who are receiving immunosuppressants 
should not receive the vaccine. If such patients are exposed to the 
disease, they should receive gamma globulin, which will lessen the 
severity, but not prevent the development, of measles. 

 ● Vaccination should be delayed for eight to 12 weeks after 
administration of blood products or gamma globulin, since such 
products may contain measles antibodies that can neutralize the 
vaccine.

 ● Side effects of the vaccine include transient skin rashes, malaise, 
and fever up to two weeks after receiving the vaccine. If 
discomfort and swelling at the injection site occurs, healthcare 
professionals should apply cold compresses.

Measles alert! Usually, one infection of measles provides immunity. 
A second infection is very rare and suggests that the fi rst episode may 
have been inaccurately diagnosed as measles. Infants less than four 
months of age may have immunity to measles for a short time thanks to 
the mother’s circulating antibodies [24].

Etiology and incidence
Measles (rubeola) is an acute, extremely contagious disease caused 
by the paramyxovirus. It is one of the most common, as well as one 
of the most serious, communicable childhood diseases [24]. In 2013, 
there were 20 million reported cases of measles throughout the world 
that resulted in 122,000 deaths [57]. Prior to effective immunization 
programs, epidemics occurred every two to fi ve years in large urban 
areas [24]. Currently, in 2014, a record number (554) of cases of 
measles has been reported [55]. There are several reasons for this 
increase, including international travel by unvaccinated people, failure 

of children to receive the vaccine, and refusal of the vaccine due to 
religious and philosophical grounds [55,56,57]. 

Measles alert! The administration of measles vaccine has signifi cantly 
reduced the occurrence of measles among children, but the disease is 
becoming more prevalent in adolescents and adults [24].

Measles is transmitted by direct contact with infected respiratory 
droplets or by contact with items contaminated by infected respiratory 
droplets. The virus’s portal of entry is the upper respiratory tract. In 
temperate climate zones, incidence is highest in late winter and early 
spring [24]. 

Complications
Measles can cause serious complications, including [24,39]:

 ● Appendicitis.
 ● Cervical adenitis.
 ● Encephalitis.
 ● Laryngitis.

 ● Mastoiditis. 
 ● Otis media.
 ● Pneumonia.
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Clinical manifestations
After an incubation period of between eight to 14 days, symptoms begin. 
The greatest communicability takes place during the prodromal phase, 
about 11 days after patients are exposed to the virus. The prodromal 
phase lasts from four to fi ve days, and signs and symptoms may be 
mistaken for a severe cold or fl u [24, 39]. They include [24, 39]:

 ● Fever.
 ● Lethargy.
 ● Photophobia.
 ● Malaise.
 ● Anorexia.
 ● Conjunctivitis.
 ● Coryza.
 ● Hoarseness.
 ● Hacking cough.

At the conclusion of the prodromal period, Koplik’s spots, which are the 
primary characteristic of the disease, appear. These are grayish-white or 
bluish-white, tiny spots that are surrounded by a red halo. Koplik’s spots 
appear on the oral mucosa and sometimes bleed [24,39].

After about fi ve days, there is a sharp increase in temperature, and 
Koplik’s spots sough off. A maculopapular rash appears at the hairline, 
behind the ears, and over the neck and cheeks. The rash then spreads 
rapidly over the entire face, neck, eyelids, arms, chest, back, abdomen, 
and thighs. Within two to three days, the rash reaches the feet. It then 
begins to fade in the same time sequence that it appeared, leaving a 
brownish discoloration, which disappears within seven to 10 days [24].

Measles alert! Approximately fi ve days after the rash appears, other 
symptoms disappear and the disease is no longer communicable [24].

In severe cases, secondary bacterial infections may occur that result in 
various complications, such as otitis media or pneumonia [24,39].

Diagnosis
Diagnosis of measles is generally made by the evaluation of presenting 
clinical manifestations, particularly the appearance of the characteristic 
Koplik’s spots. If it is deemed necessary, the measles virus may be 
isolated from the blood, urine, or nasopharyngeal secretions when the 
patient is in the febrile period. 

Measles alert! When seeking to diagnose measles by the presence of 
serum antibodies, it is important to note that such antibodies appear 
three days after onset of the rash. Peak titers are reached two to four 
weeks later [24].

Treatment and nursing considerations
Measles alert! In the U.S., prognosis is usually excellent. However, 
measles remains a major cause of death in children living in 
underdeveloped countries [24].

Treatment focuses on relieving symptoms and monitoring for possible 
complications. Parents and other caregivers of people who develop 
measles should be taught the following supportive interventions [24, 39]:

 ● Encourage bed rest.
 ● Maintain a calm, quiet environment.
 ● Keep the room dark to reduce the discomfort of photophobia.
 ● Keep the room comfortably warm and initiate the use of a 

vaporizer to increase humidity and decrease respiratory irritation.
 ● Administer over-the-counter, age-appropriate medicines to reduce 

fever and relived aches and pains, such as acetaminophen (e.g. 

Tylenol) or ibuprofen (e.g. Advil, Motrin IB). Do not give aspirin 
to children or teenagers because of the risk for the development of 
Reye’s syndrome.

 ● Offer fl uids frequently.
 ● Keep unvaccinated family members away from the patient. 

Prevent visitors from entering the patient’s environment to avoid 
transmitting the disease.

 ● Report all cases of measles to the public health department. 

Sedation may be medically prescribed if necessary. Patients and 
caregivers must also be taught to recognize signs and symptoms of 
impending complications and to seek immediate medical help if they 
occur.

Mumps 
Mumps, (also referred to as infectious or epidemic par otitis) is an 
acute viral disease that causes a painful enlargement of the parotid 
glands. The parotid glands are one of three pairs of salivary glands 

located below and in front of the ears. Mumps was quite common in 
the U.S. until the mumps vaccination became part of routine childhood 
immunization programs [58].

Vaccination
The mumps vaccine was licensed in 1967. It is usually given in 
combination with measles and rubella vaccine and is known as the 
MMR vaccine. Two doses of the vaccine are recommended: the fi rst 
dose is administered at 12-15 months of age, and the second before 
entering school at four to six years of age [58,59]. 

It is recommended that anyone born during or after 1957 who has not 
had mumps or has not been vaccinated receive at least one dose of 
MMR. Two doses are recommended for adults at higher risk, including 
those who [58,59]:

 ● Are students attending college, trade school, or other education 
facilities beyond high school.

 ● Work in healthcare facilities.
 ● Plan on traveling outside the U.S. or are passengers on a cruise 

ship.
 ● Are women of childbearing age. 

People who do not need the vaccine include those who [58]:
 ● Have had two doses of MMR vaccine after 12 months of age or 

one dose of MMR plus a second dose of measles vaccine.
 ● Have had one dose of MMR and are not at high risk of exposure to 

measles or mumps.
 ● Have had blood test results that show immunity to measles, 

mumps, and rubella.
 ● Are men born before 1957.
 ● Are women born before 1957 and do not plan to have more 

children or who have already had the rubella vaccine or have a 
positive rubella test. 

The vaccine is not recommended for the following [58]:
 ● Women who are pregnant or who plan to become pregnant within 

the next four weeks.
 ● People who have had a life-threatening reaction to gelatin or 

neomycin.
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 ● People with compromised immune systems and/or those who take 
oral steroids unless the benefi ts of the vaccine surpass the risks. 

The MMR vaccine is quite effective. However, immunity against 
mumps is not complete. Two doses of MMR are 88 percent effective 

at protecting against the disease. One dose of the vaccine is 78 percent 
effective. Thus, outbreaks can still occur, even in countries such as the 
U.S. where extensive vaccine efforts are in place. For example, in 2014, 
mumps outbreaks were reported in at least four U.S. universities [60]. 

Incidence
Fortunately, mumps is no longer common in the U.S. Only a few 
hundred cases are reported annually in this country. Prior to the 
initiation of the mumps vaccine program in 1967, about 186,000 cases 
were reported every year. Since the initiation of the MMR vaccine, the 
number of reported mumps cases in the U.S. decreased by more than 
99 percent [60].

Mumps is most prevalent in children between the ages of six and eight. 
It is seldom found in infants less than one year old because of passive 
immunity received from their mother’s antibodies to the disease. 
Mumps most often occurs during late winter and early spring [24].

Etiology and pathophysiology 
Mumps is caused by the paramyxovirus, which is found in the salivary 
glands of infected people. The virus is spread by direct contact or 
through airborne infected droplets, saliva, and, possibly, urine [39]. 

The virus is present in the patients’ saliva for six days before and 
up to nine days after the onset of parotid gland swelling. The period 
of greatest communicability is most likely the 48-hour period 
immediately before swelling begins [24, 39]. The incubation period of 

the disease ranges from 14 to 25 days, with an average of 18 days [24]. 
The concentration of virus in saliva is greatest just before and after 
swelling begins [39].

Mumps alert! One attack of mumps almost always provides the patient 
with lifelong immunity. This is true even if the disease only affects 
salivary glands on one side of the face (unilateral) [24]. 

Complications
Complications associated with mumps include [24,39]:

 ● Arthritis. 
 ● Encephalitis. 
 ● Involvement of the auditory nerve that can cause unilateral 

deafness. 
 ● Mumps meningitis.
 ● Myocarditits.
 ● Nephritis. 
 ● Oophoritis.
 ● Pancreatitis. 

Mumps alert! Pregnant women who contract mumps are at risk for 
miscarriage, especially in the fi rst trimester of their pregnancy [24]. 

Epididymo-orchitis (infl ammation of the testicles) may also occur. 
This produces abrupt onset of [24]:

 ● Testicular swelling and tenderness.
 ● Erythema of the scrotum.
 ● Nausea and vomiting.
 ● Fever.
 ● Chills.
 ● Lower abdominal pain. 

Clinical manifestations
The severity of presenting signs and symptoms varies signifi cantly among 
patients. About 30 percent of people susceptible to the disease have a 
subclinical form of the illness or extremely mild symptoms [24, 58]. 

After an incubation period of about 18 days prodromal symptoms that 
last for about 24 hours become evident [24]. These include [24,39, 58]:

 ● Anorexia.
 ● Malaise.
 ● Headache.
 ● Low grade fever. 

These prodromal signs and symptoms are followed by earache that 
is exacerbated by swallowing or chewing, especially when drinking 
acidic or sour fl uids. In addition, pain and swelling of the parotid 

glands, and a fever of 101 to 104 degrees Fahrenheit may accompany 
these symptoms. Other salivary glands, in addition to the parotid 
glands, may become swollen [24, 58].

Mumps meningitis is a complication that affects as many as 10 percent 
of patients and is three to fi ve times more common in males compared 
to females [24]. Signs and symptoms of mumps meningitis include 
[24, 39]:

 ● Fever.
 ● Evidence of meningeal irritation, such as nuchal rigidity, headache, 

and irritability.
 ● Cerebrospinal fl uid lymphocyte count of 500 to 2,000/ul.

Fortunately, most patients recover completely from mumps meningitis [24].

Diagnosis
Diagnosis is usually made based on history of exposure to the disease 
and characteristic presenting signs and symptoms, especially parotid 
gland enlargement. Diagnosis may be confi rmed by isolating the virus 
from a throat swab culture [24, 39]. If there is uncertainty about the 
diagnosis, a blood specimen taken during the acute phase of the illness 

followed by another specimen obtained three weeks later shows a four-
fold increase in antibody title, the patient has probably had mumps [24]. 
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Treatment
Prognosis is good, although some patients do experience the 
previously mentioned complications [24]. Treatment consists of 
supportive measures, including [24,39]:

 ● Isolation (droplet precautions) for fi ve days from symptoms onset 
and/or until the swelling of the parotid glands has subsided.

 ● Bed rest to promote adequate rest, sleep, and recovery.
 ● Adequate fl uid intake to prevent dehydration. Note that in cases 

where patients are unable to swallow because of swelling and pain 
when chewing and swallowing, intravenous fl uid replacement may 
be necessary.

 ● Warm salt water gargles to relieve pain.
 ● Soft, bland diet to avoid unnecessary discomfort when chewing 

and swallowing. Spicy, irritating foods (e.g. citrus juices) should 
be avoided. 

 ● Over-the-counter analgesics may be administered to reduce fever 
and aches and pains. However, children or teenagers should not 
take aspirin because of the risk for the development of Reye’s 
syndrome.

 ● All cases of mumps must be reported to the public health 
authorities. 

Mumps alert! Immunization within 24 hours of exposure to mumps 
may prevent or reduce the severity of the disease. Immunity to mumps 
lasts about 12 years [24]. 

Healthcare professionals should teach parents and adult patients the 
importance of immunization. They should stress that immunization is 
the best way to prevent contraction and transmission of the disease. 

Rubella (German 3-day measles)
Karen is 26 years old and in the fi rst trimester of her fi rst pregnancy. 
She and her husband are thrilled at the prospect of becoming parents. 
Today, she is looking forward to picking up her three-year-old niece 
Allison from day care. Karen loves spending time with her niece and 
eagerly anticipates the day when she will be spending time with her 
own child.

A few days later, Karen receives a call from her sister, who is obviously 
distressed. “Oh, Karen, I have some bad news. One of the children at 
the day care center has come down with German measles. They tell 
me the child was never vaccinated! Her parents received an exemption 
because of philosophical reasons.  She was there the day you picked 

up Allison. You need to call your obstetrician right away! You’ve been 
exposed to German measles!

Rubella, common referred to as German measles or three-day 
measles, is an acute, mildly contagious viral disease. It is usually 
self-limiting, considered to be a relatively mild illness, and seldom 
causes complications. However, the most serious form of the disease, 
congenital rubella syndrome, occurs when the disease is transmitted 
from a mother to the unborn child. Congenital rubella syndrome can 
lead to spontaneous abortion, stillborns, and multiple birth defects [24] 
Therefore, appropriate vaccinations must be administered to prevent 
the transmission of the disease.

Vaccination 
Children should receive two doses of MMR (measles, mumps, rubella) 
vaccine. The fi rst dose should be given at 12-15 months of age, and 
the second dose administered at four to six years of age. These are the 
recommended ages, but children can receive the second dose at any 
age, as long as it is at least 28 days after the fi rst dose [61].

Adults may need to be immunized, as well as children under certain 
circumstances. Adults do NOT need to receive the MMR vaccine if [61]:

 ● Blood tests show that the patient is immune to measles, mumps, 
and rubella.

 ● The patient is a male born before 1957.
 ● The patient is a female born before 1957 who is sure that she is not 

having more children, has already had rubella vaccine, or has had 
a positive rubella test.

 ● The patient has already had two doses of MMR or one dose of 
MMR plus a second dose of measles vaccine.

 ● The patient has already had one dose of MMR and is not at high 
risk of measles or mumps exposure.

Adults should receive the MMR if they are not in the categories listed 
above and they [61]:

 ● Are college or trade students beyond high school.
 ● Work in healthcare facilities.
 ● Travel internationally.
 ● Are passengers on cruise ships.
 ● Are women of childbearing age. 

Incidence and etiology 
Rubella usually affects children ages fi ve to nine, adolescents, and 
young adults [24]. Thanks to aggressive immunization efforts, rubella 
seldom occurs in the U.S., but is endemic in many parts of the world 
[62]. In 1969, live, attenuated rubella vaccines were licensed in the 
U.S. Following vaccine initiatives, the number of reported cases of 
rubella decreased drastically [62].  According to the CDC fewer than 
16 cases of rubella have been reported annually from 2004-2011. Only 
two cases of congenital rubella syndrome were reported during this 
time period [63]. 

The rubella virus is transmitted via contact with nasopharyngeal 
secretions, blood, urine, or stools of infected people. It may also be 
transmitted by contact with items (e.g. clothing, bedclothes) that have 
been contaminated by the secretions of infected people [24]. The virus 
is also passed via the placenta from mother to unborn child [39]. 

Rubella is contagious from about 10 days before the appearance of its 
distinctive three-day rash until fi ve days after it appears [24]. The incubation 
period ranges from 11 to 21 days after exposure to the virus [39]. 

Complications
Complications are rather rare in children. When they do occur, they 
often manifest as hemorrhagic problems such as thrombocytopenia. 
Young women may experience fl eeting joint pain or arthritis that 
occurs just as the rash is fading. Fortunately, these complications are 
usually self-limiting and resolve within fi ve to 30 days [24, 39]. 

Other complications associated with rubella in children include [24, 39]:
 ● Encephalitis.
 ● Myocarditis.
 ● Hepatitis. 
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Clinical manifestations
Rubella alert! About 20 to 50 percent of patients with rubella are 
asymptomatic [24]. 

Following an incubation period of 11-21 days, a maculopapular 
rash appearing as distinct rose spots erupts abruptly [24, 39]. 
Characteristics of this rash include the following [24, 39]:

 ● The rash usually begins on the face.
 ● The rash spreads rapidly, often covering the trunk and extremities 

within hours.
 ● By the end of the second day, the facial rash begins to fade.
 ● The rash continues to fade in the order in which it appeared. 
 ● The rash usually disappears by the third day, but may last for four 

or fi ve days. 
 ● Low-grade fever may accompany the rash but usually does no last 

after the fi rst day of the rash. On rare occasions, temperature may 
reach 104 degrees Fahrenheit. 

Rubella alert! Rarely, patients may have rubella without developing a 
rash [24]. 

Rubella alert! The rapid appearance and disappearance of the rubella 
rash differentiates it from rubeola. 

Other signs and symptoms, particularly in adolescents and adults, 
include [24]:

 ● Headache.
 ● Anorexia.
 ● Malaise.
 ● Coryza.
 ● Lymphadenopathy.
 ● Conjunctivitis. 

Diagnosis
A history of exposure helps to make a diagnosis, since the rubella rash 
can mimic scarlet fever, measles (rubeola), infectious mononucleosis, 
roseola, and other viral rashes [24]. Therefore, cultures of throat, 

blood, urine, and cerebrospinal fl uid can isolate the virus [24,39]. 
“Convalescent serum that shows a fourfold rise in antibody titers 
corroborates the diagnosis [24, pg 884].”

Treatment
Prognosis is generally excellent, and treatment is supportive. Over 
the-counter medications such as Tylenol may relieve fever and joint 
pain. Aspirin should not be given to children or adolescents because of 

the danger of Reye’s syndrome [24, 39]. Droplet precautions should be 
instituted during the period of communicability [24, 39]. All cases of 
rubella should be reported to public health offi cials [24]. 

Congenital rubella syndrome
Although rubella is generally a mild, self-limiting illness, it can have 
devastating consequences on an unborn child. Congenital rubella 
syndrome (CRS) is defi ned as an illness that results from rubella virus 
infection during pregnancy [62]. In general, the earlier the infection 
occurs during a woman’s pregnancy, the greater the damage to the 
fetus [24]. 

Prior to vaccination, during the 1962-1965 worldwide epidemic, about 
12.5 million rubella cases were reported in the U.S. causing 20,000 
cases of CRS [64]. As previously noted, after vaccination programs 
were initiated, the incidence of rubella and CRS drastically decreased.

Intrauterine rubella infection can cause spontaneous abortions, 
stillbirths, or a multitude of birth defects, some of which do not appear 
until later in life [24]. Research shows that the risk of congenital 
infection and defects is greatest during the fi rst 12 weeks of gestation 
and decreases after the fi rst 12 weeks of gestation. Birth defects are 
rare after the 20th week of gestation. Common congenital defects 
associated with CSR are cataracts, congenital heart disease, hearing 
impairment, and developmental delay. Hearing defi cit is the most 
common single defect [62].

CRS is characterized by the presence of the following [29, 62]:
 ● Cataracts.
 ● Deafness.
 ● Cardiac disease.

Other common manifestations include low birth weight, mental 
retardation, and microcephaly (the head is signifi cantly smaller than 

normal for age and sex) [29, 62]. Experts now believe that congenital 
disorders can also cause problems that do not appear until later in 
the affected child’s life. These problems may manifest themselves 
as thrombocytopenic purpura, dental abnormalities, hemolytic and 
Hypoplastic anemia, encephalitis, diabetes mellitus, and seborrheic 
dermatitis, and giant-cell hepatitis [24]. 

Rubella alert! The mortality rate for infants born with CRS is 6 
percent [24]. 

Infants born with CRS should be placed on contact precautions, since 
research has determined that these children excrete the virus for 
periods of time ranging from several months to a year after birth [24]. 
Parents of infants with CRS need a signifi cant amount of emotional 
support as they attempt to deal with the physical problems of the 
disease as well as emotions that range from anger and despair to 
feelings of guilt. Referrals to appropriate support groups, including 
mental health consultations, should be initiated promptly. Sources 
of fi nancial assistance may also help, since treatment of a multitude 
of birth defects may be expensive and beyond what health insurance 
covers. Women of childbearing age should be aware of their 
immunization status for rubella and have their antibody levels checked 
as deemed appropriate. Women who are pregnant who believe that 
they may have been exposed to rubella should immediately contact 
their healthcare providers. 
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Chickenpox (Varicella)
Varicella, more commonly known as chicken pox, is an acute, common 
disease caused by the herpes varicella-zoster virus. It is quite contagious, 
but is generally found to be a mild, self-limiting disease [24, 65]. 

This same virus, in its latent stage, can cause herpes zoster (shingles) 
infection in adults, which can be a more serious disease [24].

Vaccination
The varicella virus vaccine contains live, attenuated virus. It is 
approved for use in children 12 months of age and older and for 
adults as well. The vaccine is administered subcutaneously at 12 to 15 
months of age. A second dose is given at four to six years, or at least 

three months after the fi rst dose. The varicella virus vaccine may be 
given to older children and to adults who do not have immunity to the 
disease. In people older than 13 years of age, the second dose may be 
delayed only four weeks after the fi rst dose is given [39].

Incidence
Before the availability of vaccine, varicella was quite widespread in 
the U.S. and affected about four million children annually. The disease 
caused as many as 100 deaths in children every year and was responsible 
for an estimated $400 million in medical costs and lost work time. The 
initiation of vaccination against varicella in 1995 signifi cantly reduced 
the incidence of varicella as well as morbidity and mortality rates. 
Currently, fewer than 10 deaths related to varicella are reported annually, 
most of them occurring in unvaccinated people [65].

Varicella alert! Children with varicella expose unimmunized adult 
contacts to the risk of severe, possibly fatal, disease. Transmission 
from children to household contacts rates are 80-90 percent [65].

Varicella occurs worldwide in children who do not have immunity. 
About 80-90 million cases are reported annually. Most developing 
countries have low immunization rates, and the disease poses a risk for 
travelers to these countries [65].

There are some geographical differences among the rates and 
incidences of varicella infections. In countries with temperate climates, 
more than 90 percent of people are infected by the time they reach 
adolescents. In countries with tropical climates, a higher number of 
people are infected at older ages, which increases vulnerability in 
young adults [65].

Varicella is still endemic in large cities throughout the world. 
Outbreaks are usually found in regions with large groups of 
unimmunized children. The disease affects all races and both sexes in 
equal numbers. In temperate climates, incidence is higher during late 
autumn, winter, and spring [24].

Varicella can affect people of all ages, but is most common in children 
aged two to eight. 

Risk factors for development of severe varicella
Congenital varicella may affect infants if their mothers had acute 
varicella infections during their fi rst, or early in the second, trimester. 
Neonatal infection is rare, most likely because of immunity passed 
to infants from their mothers. However, neonates who are born to 
mothers who develop varicella fi ve days before or up to two weeks 
after delivery are at risk for developing severe varicella [24].

There are risk factors for the development of severe varicella in neonates 
who develop the disease. These include the following factors [65]:

 ● Neonates are especially susceptible for severe varicella in the fi rst 
month of life. This is especially true if the mother is not immune to 
the disease.

 ● Early delivery is also a risk factor for severe forms of the disease. 
Birth before 28 weeks’ gestation increases susceptibility because 
transmission of immunoglobulin antibodies from the mother to the 
baby occurs after this time.

The following factors increase the risk for severe varicella in 
adolescents and adults [24, 65].

 ● People who take high doses of steroid therapy for two or more 
weeks are at defi nite risk for severe varicella. Even short-term 
therapy with high doses of steroids immediately before or during 
the incubation period of varicella can cause severe, or even fatal, 
disease.

 ● All children with cancer are at increased risk for severe varicella. 
The risk is greatest for children with leukemia. Nearly 30 percent 
of these children whose immune systems are compromised and 
who have leukemia have severe varicella, and 7 percent of these 
affected children may die.

 ● People with compromised immune systems due to such conditions 
as cancer, taking anti-cancer drugs, or HIV/AIDS infection are at 
risk for severe varicella.

 ● Pregnant women have high risk of severe varicella. 

Complications
Although rare in healthy children, several complications are associated 
with varicella [24, 39].

 ● Arthritis. 
 ● Pneumonia.
 ● Encephalitis.
 ● Hemorrhagic varicella. 

 ● Hepatitis. 
 ● Myocarditis. 
 ● Nephritis.
 ● Reye’s syndrome.
 ● Secondary bacterial infections of varicella lesions.
 ● Thrombocytopenia. 

Etiology and pathophysiology
Varicella is caused by the herpes varicella-zoster virus and is highly 
communicable [24, 39]. The virus is transmitted by direct contact 
(especially with respiratory secretions), by contact with skin lesions, 
droplet spread, and airborne transmission [24, 39]. The incubation 
period ranges from 14 to 17 days, but can be as short as 10 days or as 
long as 20 days [24]. The disease is most likely communicable from 
the onset of fever, which is about one to two days before the fi rst 

lesion appears, until the last vesicle dries, which takes about fi ve to 
seven days [39]. 

Varicella alert! Varicella is probably most communicable from the fi rst 
day before lesions erupt to six days after vesicles form [24]. 

The varicella virus enters the body through the respiratory system and 
colonizes in the upper respiratory tract. The virus replicates in regional 
lymph nodes. After about a week, the virus moves to the viscera and 
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skin, causing the eruptions of the lesions characteristic of varicella. 
Infection of the CNS or liver may also occur at this time as may the 
complications of encephalitis, hepatitis, or pneumonia [65].

Varicella alert! One attack of varicella usually provides life-long 
immunity. Second attacks of the disease are extremely rare in people 
who have had a prior attack of the disease [65].

Clinical manifestations 
Varicella causes characteristic signs and symptoms, the most 
predominant of which is a pruritic (extremely itchy) rash [24]. During 
the prodromal phase of the disease, the patient develops a low-grade 
fever, malaise, and anorexia. Within 24 hours, the patients develop a 
rash that is characteristic of varicella [24, 39].

The rash associated with varicella usually starts as crops of small, 
red, fl at spots (macules) on the trunk or scalp. The macules become 
papules (elevated lesions) and then progress to clear vesicles on an 
erythematous (red base), sometimes referred to as “dewdrop on a rose 
petal.” These lesions become cloudy and break easily, which causes 
the formation of scabs [24,39].

The rash fi rst appears on the head and mucous membranes, then 
spreads over the trunk of the body, to the limbs, axillae, upper 
respiratory tract, conjunctivae, and, occasionally, the genitalia [24,39]. 
New vesicles continue to form for about three or four days. This 
means that the rash consists of papules, vesicles, and scabs at the same 
time [24]. The rash causes severe pruritus. Patients, especially young 
children, are unable to control the urge to scratch the rash, which can 
lead to infection, scarring, impetigo, and even cellulitis [24,39].

Varicella alert! Congenital varicella causes scarring of the limbs 
and hypoplastic deformities. The disease may also affect the central 
nervous system and vision [24]. 

Diagnosis
Diagnosis seldom requires laboratory testing, since the clinical 
manifestations are generally quite characteristic and are usually 
accompanied by a history of exposure. The virus can be isolated from 
vesicular fl uid within the fi rst three or four days of the appearance of 
the rash, however [24]. Therefore, if needed, diagnostic tests that can 
be performed include [24, 39]:

 ● Tzanck smear, which shows multinucleated giant cells.
 ● Giemsa stain, which differentiates varicella-zoster from vaccine 

and variola viruses. 

Varicella alert! The patient’s serum contains antibodies seven days 
after the onset of the disease [24].

Treatment and nursing considerations
Prognosis for healthy children is excellent. In children aged one to 14 
years who are not otherwise healthy, the estimated mortality rate is two 
deaths per 100,000 cases. Children with defi cient immune systems are 
at higher risk for severe disease and death. The mortality rate among 
children who have leukemia and develop varicella is 7 percent [65]. 

Treatment is primarily symptomatic and consists of the following 
interventions [24, 39].

 ● Droplet and contact isolation until all vesicles and the majority of 
the scabs dry and no new lesions appear. This is usually about one 
week after onset of the rash.

 ● Lukewarm oatmeal or baking soda baths and the application of 
calamine lotion to reduce pruritus. 

 ● Oral, age-appropriate antihistamines to reduce pruritus. 
 ● Over-the-counter medications such as Tylenol may be given 

for fever, but aspirin and other salicylates should be avoided 
in children and adolescents because of the danger of Reye’s 
syndrome.

 ● Fingernails should be shortened to prevent scratching. Mittens may 
be put on children’s hands to help avoid scratching. 

Varicella alert! Children who have only a few remaining scabs may 
return to school. Note that congenital varicella does not require 
isolation [24]. 

Patients who are at risk for severe disease may be given varicella-
zoster immunoglobulin within 72 hours of exposure. This may offer 
some passive immunity. Antiviral agents such as acyclovir (Zovirax) 
may be administered within the fi rst 24 hours to help slow formation 
of vesicles, facilitate skin healing, and control the spread of infection 
systemically [24, 39].

Parents and other caregivers should be advised to take their children 
(or patients of other ages) to an emergency department if the following 
signs and symptoms occur [65]:

 ● Refusal to drink fl uids.
 ● Signs of dehydration such as oliguria, increasing drowsiness, and 

excessive thirst.
 ● Unusual redness, pain, or swelling over the rash.
 ● Confusion.
 ● Unusual weakness.
 ● Inability or diffi culty walking.
 ● Complaints of severe headache, and/or stiff neck and back pain.
 ● Frequent vomiting.
 ● Diffi culty breathing.
 ● Chest pain.
 ● Severe cough.
 ● Fever that lasts more than four days or a fever that returns after the 

original fever has subsided.

Shingles (herpes zoster)
Janice is 54 years old and a professor of nursing at a large 
metropolitan university. She suffers from severe arthritis and has 
just fi nished a course of steroid therapy in the hopes of decreasing 
the infl ammatory effects of the disease. For the past few days, 
however, Janice has not been feeling very well. She has a slight fever, 
is unusually fatigued, and complains of having no energy. Janice 
wonders if she has a virus or if the steroid therapy is affecting her in 
an unusual way. However, within two days, she begins to experience 
severe deep pain and pruritus over the cervical area of her back. 
Within another day or two, Janice develops a rash consisting of small 
red nodular lesions over the painful areas. These lesions are quickly 

turning to vesicles. Janice’s husband drives her to their family doctor 
where, as Janice fears, she is diagnosed with shingles. 

Shingles, or herpes zoster, is an infl ammatory condition that occurs 
when the varicella-zoster (chickenpox) virus reactivates and causes 
vesicular eruption along the pathway of the nerves from one or more 
dorsal root ganglia (dermatome) [24,39]. Shingles almost always 
affects adults [24].

Although most people recover completely, there may be scarring and 
visual impairment if the cornea is affected [24]. Anyone who has had 
varicella should receive the shingles vaccine to prevent occurrence of 
the disease.
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Vaccination
Although there is a shingles vaccine that has been shown to be effective 
in preventing the disease, only one out of fi ve adults 60 years of age and 
older have received the recommended shingles vaccination [14]. 

Since most older adults had varicella (chickenpox) as children, 
millions of people are vulnerable to the development of shingles. The 
shingles vaccine has been approved for people age 50 and older. The 
CDC recommends a single dose of the vaccine for people aged 60 and 
older, even if they have already had a case of shingles [66].

The shingles vaccine, Zostavax, contains a weakened varicella virus, 
which helps to stimulate the immune system to combat disease caused 
by the varicella-zoster virus. Research shows that the shingles vaccine 
reduces the risk of developing shingles by approximately 50 percent [66].

Side effects of the vaccine include pain, redness, swelling, or itching at 
the injection site. Headaches may also occur [66].

The CDC advises that the following groups of people should not 
receive the shingles vaccine [66].

 ● People who have had a life-threatening reaction to gelatin, 
neomycin, or any other component of the shingles vaccine. 

 ● People with compromised immune systems due to HIV/AIDS; 
steroid therapy; cancer treatment; a history of cancer of the bone 
marrow or lymphatic system; or active, untreated tuberculosis.

 ● Women who are pregnant or might be pregnant. 

Shingles alert! Women should not become pregnant until at least three 
months after receiving the shingles vaccine [66]. 

Although shingles seldom recurs, even people who have had shingles 
should receive the vaccine since it may protect recurrence [66].

Shingles alert! Some physicians may offer off-label shingles vaccine to 
patients less than 50 years of age. This is a legal practice and refers to 
drugs that are used in ways that have not been approved by the Food 
and Drug Administration (FDA). Patients should consult with their 
healthcare providers about receiving any type of shingles vaccine [66]. 

Etiology and incidence
Shingles is a reactivation of the varicella virus that primarily affects 
adults, especially those who are more than 60 years of age. The virus 
has been dormant in the cerebral ganglia of the cranial nerves or the 
ganglia of posterior nerve roots after having had varicella (chickenpox) 
[24,39].

The reason for this reactivation is not specifi cally known. After the 
primary infection (chickenpox), the varicella-zoster virus may live 
in a dormant state in the dorsal nerve root ganglia. Years later, the 
virus may emerge from its dormant state, either spontaneously or as 
the result of immunosuppression [39]. Some experts believe that the 
virus multiplies as it becomes reactivated, and antibodies that remain 
from the initial infection of varicella deactivate it. But if an adequate 
number of effective antibodies do not remain, the virus continues 
its multiplication process in the ganglia, destroying the neurons 
that harbor it. The virus then moves down the sensory nerves to the 
patient’s skin [24].

 The following statistics pertain to the incidence and prevalence of 
shingles [67].

 ● The incidence of shingles is about four cases per 1,000 U.S. 
population every year.

 ● The incidence among people 60 years of age and older is 
approximately 10 cases per 1,000 U.S. population annually.

 ● There are about one million cases of shingles reported in the U.S. 
annually.

 ● Almost one out of three people in the U.S. will develop shingles at 
some point in their lifetimes. 

 ● The annual incidence of recurrence is not known. However, second 
and even third cases of recurrence have been reported.

 ● About one to four percent of people affected by shingles are 
hospitalized due to complications of the disease.

 ● About 30 percent of those who are hospitalized have compromised 
or suppressed immune systems.

 ● Results from current research studies indicate that about 96 deaths 
occur every year in which shingles were the underlying cause.

Unfortunately, the rate of shingles is increasing among adults in the 
U.S. This increase has been gradual and progressive, but the reason 
for this increase has yet to be identifi ed. Some experts in the fi eld are 
concerned that routine varicella vaccination may actually increase 
the incidence of shingles in adults, because they will have decreased 
exposure to varicella [67]. But two recent CDC studies found that the 
rates of shingles began to increase before the varicella vaccine was 
initiated in the U.S. (1996), and that the rate did not increase after the 
routine varicella vaccination program began. Other countries without 
routine varicella immunization programs have also reported similar 
increase in the rate of shingles occurrence [67].

Risk factors
Some factors can increase the risk of contracting shingles. People with 
compromised immune systems are at particular risk, including those 
who [67]:

 ● Have cancer, especially leukemia and lymphoma.
 ● Have HIV/AIDS.
 ● Have undergone bone marrow or solid organ (e.g. heart, liver, 

lung) transplantation.
 ● Are taking drugs that suppress the immune system, such as 

steroids, chemotherapy, or immunosuppressive mediations related 
to transplantation.

Other possible risk factors are under investigation but have not been 
conclusively supported by research fi ndings as of yet. These include 
[67]:

 ● Women seem to develop shingles more often than men. Most 
studies support this fi nding.

 ● Some research fi ndings (from studies in the U.S. and other 
countries as well) indicate that shingles is less common in African-
Americans (by about 50 percent) than in Caucasians.

Complications 
Complications associated with shingles include [39]:

 ● About 20 percent of patients develop chronic pain syndrome. 
This syndrome is characterized by pain that can be described 
as a constant aching and burning sensation, intermittent, sharp, 
and cutting, or hyperesthesia (excessive physical sensitivity) of 
affected areas of the skin after it has healed.

 ● Visual complications may also occur. Examples include corneal 
ulcers, keratitis (corneal infl ammation), uveitis (infl ammation of 
the middle layer of the eye), and even blindness.

 ● Damage to the facial and/or auditory nerves, which can lead to 
hearing loss, vertigo, and facial weakness.

 ● Infl ammatory processes that can cause pneumonitis, esophagitis, 
myocarditis, and pancreatitis. 
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Clinical manifestations 
Initially, shingles causes fever, headache, and malaise. Within two 
to four days, the patient begins to experience severe, deep pain; 
pruritus; and paresthesia or hyperesthesia on the trunk and sometimes 
on the arms and legs. The pain can be constant or intermittent and 
generally lasts from one to four weeks [24]. Infl ammation is usually 
unilateral and involves the cranial, cervical, thoracic, lumbar, or sacral 
dermatome (area of skin that is innervated by a single spinal nerve) in 
a “band-like” confi guration [39]. 

Small, red, nodular-like skin lesions erupt over the painful areas of the 
skin often within three to four days of initial symptoms, but can take 
as long as up to two weeks to appear [24, 39]. Characteristics of the 
lesions include the following [24, 39].

 ● These lesions usually spread unilaterally around the thorax 
or vertically over the arms and legs. They appear as patches 
of vesicles that erupt in groups and appear on erythematous, 
edematous skin. 

 ● The lesions quickly become vesicles that fi ll with pus or clear 
fl uid. 

 ● These vesicles later rupture and form crusts about 10 days after 
they appear. Fortunately, scarring seldom occurs unless the 
vesicles are located deep within the skin and involve the dermis.

 ● If vesicles rupture, they often become infected and can lead 
to lymphadenopathy of regional lymph nodes. Some infected, 
ruptured vesicles can even become gangrenous. 

 ● Vesicles that appear on the tip of the nose indicate involvement of 
the eye. If the ophthalmic branch of the facial nerve is affected, the 
eye may become painful, which can ultimately become a medical 
emergency. 

 ● In otherwise healthy patients, lesions resolve within two to three 
weeks. 

Shingles alert! A vulnerable person can acquire varicella if he or 
she comes into contact with the infected vesicular fl uid of a patient 
with shingles. However, a person who has had varicella, or who has 
been vaccinated to prevent varicella, is immune and not at risk from 
infection after exposure to patients with shingles [39]. 

Rarely, shingles can cause a generalized CNS infection, muscle 
atrophy, and transient motor paralysis. More often, generalized 
infection causes acute retention of urine and unilateral paralysis of the 
diaphragm [24].

Shingles alert!  In some cases, neurologic pain may linger for years in 
patients who have had shingles [24]. 

Shingles alert! Shingles may be life threatening in patients who have 
suppressed immune systems, who are receiving chemotherapy, or who 
are bone marrow transplant recipients [39]. 

Diagnosis
Diagnosis is usually made based on the patient’s clinical presentation 
of characteristic skin lesions. Prior to the appearance of the lesions, 
the intense pain may be mistaken for appendicitis, pleurisy, or other 
conditions that trigger severe pain [24].

The varicella-zoster virus can be cultured from vesicular fl uid and 
infected tissue to confi rm diagnosis. Lumbar puncture shows increased 
protein levels [24, 39].

Shingles alert! To differentiate between a localized herpes simplex 
infection and shingles, antibodies from vesicular fl uid are stained 
under fl uorescent light [24]. 

Treatment and nursing considerations
The foundation of shingles treatment is antiviral therapy, which is 
administered to stop the progression of the characteristic rash and to 
prevent complications [24]. Such drugs include acyclovir (Zovirax), 
famciclovir (Famvir), and valacyclovir (Valtrex). They interfere 
with viral replication and can be prescribed for all patients, but are 
especially helpful when treating patients who have compromised 
immune systems or who are debilitated. Antiviral treatment must be 
initiated within 72 hours of disease onset [39]. If ruptured vesicles 
have been infected by bacteria, appropriate systemic antibiotics are 
prescribed [24]. If the disease has affected the cornea, ophthalmic 
antiviral ointments are prescribed [24]. 

Pain management is crucial. Aspirin, acetaminophen, NSAIDS, 
and opioids help during the acute stage of illness. However, these 
analgesics are not generally effective if used to relieve the pain of 
lingering post-herpetic (persistent shingles pain that lasts for more 
than one month after a shingles infection) neuralgia. Such pain may 
last for months or even years [39]. Current treatments of choice for 
this pain include Capsaicin, percutaneous electrical nerve stimulation, 
and low-dose amitriptyline [24]. Post-herpetic neuralgia may also be 
treated with anticonvulsant agents such as gabapentin (Neurontin) or 
pregabalin (Lyrica), and 5-percent lidocaine patch [39].

Other treatment initiatives include the following interventions [24,39]:
 ● Administration of agents such as systemic corticosteroids may be 

prescribed to reduce infl ammation, but their use is not routine and 
is controversial.

 ● Administration of tranquilizers, sedatives, or antidepressants may 
be prescribed to help the patient rest and deal with the pain.

 ● Application of cool, wet dressings and/or calamine lotion to reduce 
pruritus and discomfort.

 ● Initiation of drying therapies such as oxygen therapy or application 
of Silvadene ointment may be prescribed to dry vesicles.

 ● Initiation of droplet and contact precautions. 
 ● Provision of a calm environment.
 ● Shortening patients’ fi ngernails can help to avoid scratching and 

vesicular rupture. 

Patients need emotional support as they deal with severe pain. Patients 
should be encouraged to take analgesics on a regular schedule to help 
them cope with severe discomfort. They should be reassured that the 
pain will eventually subside and instructed in relaxation strategies (e.g. 
meditation, deep breathing exercises) [24]. 

Patients should also be taught proper hand-washing techniques and 
encouraged to wash their hands frequently to avoid spreading the 
infection. It is also important to explain to the patients how important 
it is to avoid scratching, since this can cause vesicular rupture, which 
can cause bacterial infection and scarring [39]. 
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Hepatitis A and B
Viral hepatitis is a rather common systemic disease characterized by 
destruction of hepatic cells, necrosis, and autolysis [24]. To date, there 

are fi ve forms of viral hepatitis, but there are vaccinations available 
only for type A and type B [39].

The fi ve forms of viral hepatitis include [24, 39]:
 ● Type A (HAV): Also called infectious or short-incubation hepatitis, 

HAV has an acute onset and most commonly affects children and 
young adults. 

 ● Type B (HBV): Also referred to as serum or long-incubation 
hepatitis, HBV has an insidious onset and affects people of all 
ages.

 ● Type C (HCV): Formerly called non-A, non-B and accounts for 
about 20 percent of all cases of viral hepatitis. It is most often 
associated with injectable drug use.

 ● Type D (HDV): Also called delta hepatitis, HDV is responsible for 
about 50 percent of all cases of fulminant (sudden and severe in 
onset) hepatitis, which is often fatal. 

 ● Type E: Primarily occurs in people who have recently returned 
from endemic areas such as India, Africa, Asia, or Central 
America. 

Hepatitis A 
Type A hepatitis (HAV) is caused by the hepatitis A virus and 
primarily affects children and young adults. HAV is very contagious 
and is usually transmitted by the fecal-oral route, most often via 
ingestion of food or fl uids that have been contaminated with the virus. 
Many outbreaks of HAV are traced to ingestion of seafood from 

contaminated water [24, 39]. The disease is often linked to unsafe 
water, inadequate sanitation, and poor personal hygiene [68].

HAV alert! HAV may also be transmitted parenterally, through sexual 
contact (especially with oral or anal contact), and perinatally [24].

Incidence
HAV is one of the most common causes of food-borne infection and 
occurs sporadically and in epidemics throughout the world. In 2008, 
for example, more than 25,000 acute cases of HAV infection were 
reported in the U.S. Children and young adults are the populations 
most often affected [24]. 

In developed countries with proper sanitary conditions, infection rates 
are low. In developing countries with regions of inadequate sanitation, 
90 percent of children have been infected with HAV before the age 
of 10. However, epidemics are uncommon in these countries because 
older children and adults are generally immune [68].

Risk factors
People at risk include those who have not been vaccinated or 
previously infected and those who live in areas where the virus is 
widespread, such as developing countries. Also at high risk are men 
who have sex with men and people who have chronic hepatic disease 
[68]. Other risk factors include [68,69]:

 ● Living in conditions that have poor sanitation and lack of safe 
water.

 ● Using injectable drugs.
 ● Living in close contact with an infected person.
 ● Traveling to areas where the disease is endemic without being 

immunized.
 ● Having chronic liver disease.
 ● Needing to frequently receive blood products. 

Disease course
The incubation period for HAV ranges from approximately two to 
fi ve weeks with the average being four weeks [39, 68]. Prognosis is 
generally good with complete recovery likely. Mortality rate is 0 to 1 
percent [39]. However, it can take weeks or even months for complete 

recovery (and a return to work, school, or normal activities of daily 
living). This can have a signifi cant interpersonal and economic impact 
on patients and families [68].

Signs and symptoms
Some people infected with HAV have no symptoms. Signs and 
symptoms range from mild to severe and can include [24, 39, 68]:

 ● Low-grade fever.
 ● Malaise.
 ● Anorexia.
 ● Headache.
 ● Clay-colored stools.
 ● Vomiting.
 ● Diarrhea.

 ● Pain in the right upper quadrant. 
 ● Dark colored urine.
 ● Jaundice.

HAV alert! Adults are more likely to have severe symptoms and a 
prolonged disease course [39].

HAV alert! Patients shed large amounts of the virus in their feces 
beginning about two weeks before symptom onset and continuing for 
one to three months [69].

Diagnosis
Diagnosis is confi rmed when antibodies to HAV are detected [24]. HAV alert! HAV infection does not cause chronic hepatic infection. 

Once someone has recovered from HAV, he/she is immune to the 
disease for life [69]. 
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Vaccination for HAV infection 
Hepatitis A vaccination is recommended for all children at one year 
of age and for people of all ages who are deemed to be at high risk. 
The HAV vaccine consists of killed HAV, which causes the body’s 
immune system to produce specifi c antibodies to this virus. In most 
people, antibodies begin to develop immediately after the fi rst dose of 
the vaccine, but do not reach protective levels for two to four weeks. 

A second dose of the vaccine is recommended at least six months after 
the fi rst dose to provide prolonged protection [69]. 

There are two approved HAV vaccines currently available in the U.S. 
These are Havrix and Vaqta. Both are injected into the deltoid muscle 
of the arm. There is also a combination vaccine to protect against HAV 
and HBV infection called Twinrix. This combination vaccine requires 
three doses over a period of six months [69]. 

Hepatitis B (HBV)
Type B hepatitis (HBV) is caused by the hepatitis B virus, which can 
cause both acute and chronic liver disease. It affects all age groups, but 
poses a signifi cant hazard for healthcare workers, since it is transmitted 
via contact with blood or other body fl uids that are infected with the 
virus [70].

HBV alert! HBV is a potentially life-threatening infection that can not 
only cause chronic hepatic infection but puts patients at high risk of 
death from liver cancer and cirrhosis of the liver [70]. 

Incidence and transmission
HBV is a global health problem with the highest prevalence in sub-
Saharan Africa and East Asia. The majority of people living in these 
regions become infected with the virus during childhood, and it is 
estimated that between 5 and 10 percent of the adult population suffers 
from chronic infection [70].

Signifi cantly high rates of chronic infections with HBV are also 
reported in the Amazon and the southern parts of eastern and central 
Europe. An estimated 2 to 5 percent of the general population in the 
Middle East and the Indian subcontinent is chronically infected. Less 
than 1 percent of the population of Western Europe and North America 
is chronically infected [70].This does not mean, however, that the U.S. 
is free from the disease. In 2008, about 38,000 new cases of HBV and 
3,000 deaths from HBV were reported in the U.S. [24].

HBV is transmitted primarily through contact with infected blood [39]. 
However, other means of transmission include [24,39,70]:

 ● Sexual contact through blood, semen, saliva, or vaginal secretions. 
HBV is deemed to be a sexually transmitted disease (STD). 

 ● Orally through breast-feeding or saliva.
 ● Parenteral route through equipment, needles, syringes, etc. that 

have been contaminated. 
 ● Parenteral route among people who are injection drug users.
 ● Contact with contaminated body fl uids in the healthcare setting, 

often due to wearing defective gloves. The HBV virus is shed in 
all body fl uids.

HBV alert! HBV is not spread by contaminated food or water. Nor can 
it be spread casually in the workplace [70].

Complications
A number of serious complications accompany HBV. These include 
[24, 39, 70]:

 ● Chronic active hepatitis.
 ● Liver cancer.
 ● Cirrhosis of the liver.
 ● Pancreatitis.

 ● Lymphoma. 

Mortality associated with HBV can be as high as 10 percent. An 
additional 10 percent of patients progress to carrier status or develop 
chronic hepatitis [39].

HBV alert! HBV is the main cause of cirrhosis and liver cancer 
throughout the world [39].

Risk factors
People at risk for HBV infection include [39,69, 70] the following.

 ● People who live in geographic regions where the disease is 
prevalent.

 ● People who travel to geographic regions where the disease is 
prevalent.

 ● Those who use injectable drugs.  
 ● People who receive blood products frequently.
 ● Healthcare workers who are exposed or have a risk of exposure to 

infected patients’ body fl uids.
 ● Household and intimate contacts of patients who have HBV 

infection.

 ● Dialysis patients.
 ● Patients with chronic hepatic disease.
 ● People who have HIV/AIDS.
 ● People who have multiple sexual partners.
 ● Men who have sex with men. 

There are also identifi ed risk factors for HBV becoming chronic. It 
depends on the age at which the person becomes infected. People most 
likely to develop chronic infections are children less than six years old. 
About 80-90 percent of infants infected with HBV during the fi rst year 
of life develop chronic infections, while 30 to 50 percent of children 
infected before the age of six years develop chronic infections [70].

Disease course
HBV has an incubation period of 30 to 180 days, with an average of 75 
days [24,70]. The HBV virus can survive outside the body for at least 
seven days, during which it can cause infection if it enters the body of 
someone who has not been immunized [70]. 

People infected in adulthood are less likely to progress to chronic 
infection than children. Less than 5 percent of otherwise healthy adults 
progress to chronic infections. However, 15-25 percent of adults who 

become chronically infected as children die from cirrhosis or hepatic 
cancer related to HBV [70].

The disease itself is usually severe, and prognosis deteriorates with age 
and debility. Mortality can be as high as 10 percent [24, 39]. 
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Signs and symptoms
HBV has an insidious onset, and some people do not have symptoms 
during the acute infection phase. Those who do may experience one 
week to two months of prodromal symptoms including [39]:

 ● Anorexia.
 ● Fatigue.
 ● Nausea.
 ● Vomiting.
 ● Headache.
 ● Transient fever. 
 ● Abdominal pain.

As the disease progresses, patients may experience the following [39, 70]:
 ● Jaundice.
 ● Dark urine.

 ● Arthritis.
 ● Skin rashes.
 ● Urticaria. 
 ● Myalgia.
 ● Pruritus. 
 ● Photophobia. 
 ● Changes in the senses of taste and smell. 

Rarely, the disease progresses to fulminant hepatic failure or becomes 
chronic active or chronic persistent (asymptomatic) hepatitis [39].

Although the disease is usually severe, and there is a risk for severe 
complications, more than 90 percent of healthy adults infected with 
HBV recovery completely and are entirely rid of the virus within six 
months [70].

Diagnosis
Diagnosis is confi rmed when antibodies to HBV are detected [24]. 
Other laboratory tests of signifi cance that support a diagnosis of 
hepatitis include [24]:

 ● Elevated serum alkaline phosphatase levels.
 ● Elevated serum bilirubin levels.

 ● White blood cells counts reveal transient neutropenia and 
lymphopenia followed by lymphocytosis. 

HBV alert! Prothrombin time can be prolonged. A prothrombin time 
that is more than three seconds longer than normal suggests severe 
liver damage [24]. 

Vaccination for HBV
HBV vaccine has reduced the number of new cases of the disease by 
more than 75 percent in the U.S. There are several types of approved 
HBV vaccine in the U.S. including Engerix-B and Recombivax-HB. A 
dose of the vaccine is given at zero, one, and six months of age. A total 
of three doses are necessary to ensure adequate immunization. Older 
children and adolescents should receive the vaccine if they did not 
receive it as infants. Adults at high risk (e.g. healthcare professionals) 
who have not been vaccinated are also advised to receive the HBV 
vaccine [69].

Combination vaccines that provide immunization against HBV 
and certain other diseases are also available. Examples of these 
combination vaccines include [69]:

 ● Twinrix: Provides protection against HBV and HAV.
 ● Comvax: Provides protection against HBV and Haemophilus 

infl uenzae (a cause of meningitis).
 ● Pediarix: Provides protection against HBV, tetanus, pertussis, and 

polio.

Immunization lasts for at least 20 years and may be lifelong [70].

Management of hepatitis A and hepatitis B and nursing considerations
Chronic hepatitis B can be treated with antiretroviral medications 
such as interferon alfa, lamivudine, telbivudine, and tenofovir. But the 
majority of treatment interventions are supportive in nature and similar 
for all forms of hepatitis [24, 39]. 

 ● Facilitate rest and sleep according to the patient’s age and level of 
fatigue.

 ● Provide a quiet and calm environment with diversionary activities 
that combat anxiety and boredom but do not over-excite or stress 
the patient. 

 ● Hospitalize patients who have excessive vomiting or life-
threatening complications.

 ● Provide small, high-calorie, high-protein meals to fi ght anorexia.
 ● Encourage fl uids to at least four quarts per day. Ice chips and 

effervescent soft drinks should be offered, since they help to 
hydrate the patient without triggering vomiting. 

 ● Administer anti-emetics about 30 minutes before meals to relieve 
nausea and prevent vomiting. Phenothiazines have a cholestatic 
effect and should not be administered. 

 ● If signs or symptoms of pre-coma such as lethargy, confusion and 
mental changes develop, reduce protein intake. If the patient is 
not hospitalized, seek immediate emergency medical help if such 
symptoms develop. 

 ● Gradually increase physical activity after jaundice resolves. 
 ● Implement enteric precautions and teach members of the same 

household and close contacts how to implement enteric and 
standard precautions. 

 ● Provide emotional support and encouragement. Explain that it 
may take months for jaundice to clear completely and/or physical 
energy to return.

Meningococcal meningitis (Bacterial meningitis)
History of Vaccines, January 29, 2014: “After eight cases of group 
B meningococcal disease at Princeton University and four cases at 
University of California, Santa Barbara, health authorities have taken 
an unusual pathway to using a vaccine that is not licensed in the 
United States. More than 5,000 Princeton students and staff members 
with certain medical conditions have received one dose of a meningitis 
B vaccine (Bexsero) approved for use in the outbreak by the FDA 
under an Expanded Access to Investigational New Drug protocol. 
Students will receive the second of the two needed doses in February. 
Regulatory agencies in the European Union, Canada, and Australia 
approved this meningitis B vaccine in 2013, but the U.S. FDA has 

not reviewed it for use here. The vaccine uses four antigens from 
serogroup B strains that provide protection from about 78 percent of 
the more than 1,000 identifi ed strains of type B [71].” 

The virulence of certain strains of meningococcal disease has led 
to changes in the vaccination of people at risk for the disease under 
certain circumstances, as shown by the preceding excerpt from 
www.historyofvaccines.org. Meningococcal meningitis can have 
severe consequences, including death [24, 72]. Outbreaks occur in 
populations that live in close quarters such as college dormitories, 
which are the locations of the outbreaks described in the opening 
paragraph.
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Etiology and incidence 
Meningitis is defi ned as an infl ammation of the pia mater and 
arachnoid membranes that surround the brain and spinal cord. The 
most common form of meningitis is viral in nature and is usually a 
self-limiting disease [39].

Meningococcal meningitis, commonly referred to as bacterial 
meningitis, is a bacterial form of meningitis caused by the gram-
negative bacteria Neisseria meningitidis and is a much more serious 
form of the disease compared with viral meningitis [24, 39]. The 
incidence of acute, bacterial meningitis in the U.S. is about three cases 
per 100,000 annually. It is associated with a mortality rate of 10 to 30 
percent. Many patients who recover from the disease suffer from long-
term, often permanent, problems such as hearing loss [39]. Untreated 

bacterial meningitis is associated with a 50 percent mortality rate and 
the possibility of severe brain damage [72]. Especially virulent forms 
of the disease may be fatal within a matter of hours [24]. 

The highest rates of the disease are found in sub-Saharan Africa. In 
the 2009 epidemic season, 14 countries in Africa reported 88,199 
suspected cases, including 5,352 deaths [72].

Bacterial meningitis alert! Although several different types of bacteria 
can cause meningitis, Neisseria meningitidis is the type with the 
potential to trigger large epidemics [72]. 

Bacterial meningitis alert! Meningitis is the primary intracranial 
complication of both acute and chronic sinusitis [39].

Transmission and pathophysiology
The disease is transmitted from person to person via respiratory 
droplets or secretions of the throat [24, 39]. Close, prolonged contact 
(e.g. kissing) or living with large groups of people in close quarters, 
such as in military barracks or college dormitories, facilitates the 
spread of the disease [39].

The Neisseria bacteria infect only humans. The bacteria can 
overwhelm the body’s immune system and spread rapidly through the 
bloodstream to the brain. It is believed that about 10 to 20 percent of 
the population carries Neisseria meningitidis in their throats at any 
given point in time. Why some people develop the disease and others 
do not is still not understood [72]. 

Complications
A number of complications are associated with bacterial meningitis. 
Children who acquire the disease are especially vulnerable to become 
deaf, have learning diffi culties, spasticity, paresis, or cranial nerve 
disorders [39]. Seizures occur in 20 to 30 percent of all patients. 
Edema of the brain may cause herniation or compression of the brain 
stem [39]. 

Other complications that may occur include [24]:
 ● Respiratory failure.
 ● Septic arthritis.
 ● Pericarditis.
 ● Endophthalmitis.
 ● Neurologic deterioration.
 ● Death.

Clinical manifestations
The average incubation period for meningococcal meningitis is four 
days but can range from two to 10 days [72]. Classic symptoms of the 
disease include fever, headache, and nuchal rigidity (stiff neck) [24, 
39]. More than 50 percent of patients experience vomiting, diarrhea, 
cough, and myalgia (muscle pain) [39].

Confusion and altered mental status may become evident, especially in 
older patients. Patients may also complain of photophobia. A petechial 
rash (resembles a rug or brush burn) or purpuric rash may develop [24, 
39].

A bulging anterior fontanel may become apparent in infants. Children 
may refuse to eat or feed, have behavioral changes, exhibit arching of 
the back and neck, and develop seizures [39].

Patients often exhibit positive Brudzinski’s and Kernig’s signs [39].
 ● Brudzinski’s sign: The patient is placed in the supine position and 

the head is fl exed upward. Meningeal irritation is indicated if neck 
fl exion causes fl exion of hips, knees, and ankles. 

 ● Kernig’s sign: The patient is placed in the supine position. The 
thigh of one leg is fl exed at the hip and knee to form a 90-degree 
angle. Then the leg is slowly, completely extended at the knee 
joint. If the leg cannot be completely extended because of pain, the 
sign is positive and meningeal irritation is indicated. 

In about 10 to 20 percent of patients, the disease progresses to 
fulminating meningococcemia. This extremely severe, serious form of 
the disease causes prostration, shock, enlargement of skin lesions, and 
disseminated intravascular coagulation (DIC). Unless patients affected 
by this form of the disease receive immediate treatment, death from 
respiratory or heart failure occurs in six to 24 hours [24]. 

Onset of bacterial meningitis may take several hours or several days 
and depends on the patient’s age, immune status, the co-existence 
of any other medical conditions, and the causative organism. Severe 
forms of the disease may progress with startling rapidity, even leading 
to death in a matter of hours [39, 72]. 

Diagnosis
In addition to patient history and physical examination, the following 
diagnostic tests are used to confi rm diagnosis [24, 39, 72].

 ● Blood or cerebrospinal fl uid (CSF) stain: The presence of gram 
negative diplococci is highly suggestive for Neisseria meningitidis. 

 ● Blood culture, CSF culture, or culture of lesion scrapings: 
A positive result for the bacterium confi rms diagnosis. Note 
that nasopharyngeal infections positive for the bacterium are 
not conclusive, since they are part of the normal fl ora of the 
nasopharyngeal area.

 ● Complete blood count (CDB) with differential: Elevated leukocyte 
count is present in bacterial meningitis.

 ● CSF evaluation: CSF is evaluated for elevated pressure, elevated 
leukocytes, elevated protein, and low glucose, which are 
suggestive of the disease.

 ● MRI/CT scan (with and without contrast): Performed to rule out 
other disorders such as abscesses.
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Treatment and nursing considerations
Bacterial meningitis alert! Effective evaluation and management 
of bacterial meningitis should be accomplished by a team effort with 
physicians, nurses, infectious disease specialists, neurologists, internal 
medicine specials, and laboratory personnel working closely together [39].

The majority of patients are given high doses of intravenous (I.V) 
antibiotics as soon as bacterial meningitis is suspected. However, 
cultures should be obtained prior to staring the antibiotic therapy 
(39). Examples of antibiotics used, depending on the specifi c 
pathogen causing the disease and whether or not the patient is allergic 
to any medications, include aqueous penicillin G, ampicillin or 
cephalosporins [24].

Bacterial meningitis alert! The increase in bacterial resistance to 
antibiotics has made it very diffi cult to treat come cases of bacterial 
meningitis [39]!

Additional treatment measures include administration of [24, 39]:
 ● Mannitol to treat cerebral edema.
 ● I.V. heparin for DIC.
 ● Digoxin and a diuretic to treat heart failure if it develops.
 ● I.V. dexamethasone or another corticosteroid to manage 

infl ammation. Steroid therapy should be given before or with the 

fi rst dose of antibiotics, and given only to those patients older 
than six weeks of age. Note that steroid therapy may trigger 
gastrointestinal bleeding and mask treatment response.

Supportive interventions include [24, 39]:
 ● Fluid and electrolyte replacement.
 ● Maintenance of a patent airway and administration of oxygen as 

needed.
 ● Bed rest.
 ● Meticulous monitoring of vital signs and intake and output.
 ● Droplet precautions until the patient has been on antibiotic therapy 

for 24 hours.
 ● Report all cases of bacterial meningitis to public health authorities.
 ● Administration of prophylactic antibiotics to anyone who has 

come into close contact with the patient. Healthcare professionals 
who work in close contact with the patient may need to receive 
prophylactic antibiotics as well.

Bacterial meningitis alert! Transport all bacterial meningitis 
specimens to the laboratory as swiftly as possible since the bacteria 
are quite sensitive to changes in the environment such as temperature 
and humidity [24]. 

Vaccination 
Meningococcal conjugate vaccine (MCV4) is recommended for 
children nine months through ten years of age who are at increased 
risk for meningococcal disease. Booster doses may be needed if the 
child remains at high risk (73).

Vaccine with meningococcal conjugate is routinely recommended for 
all children and adolescents ages 11 through 18. The fi rst dose should 
be administered at 11-12 years of age and a booster administered at 16 
years of age. Boosters may be needed depending upon the age of the 
child when he or she receives the fi rst dose and the risk status of each 
individual [73].

Vaccination is recommended for adults if they [73]:

 ● Live in crowded domiciles such as college dormitories or military 
barracks.

 ● Have damaged spleens or have had their spleens removed.
 ● Are traveling to regions where the disease is common.
 ● Are healthcare workers routinely exposed to Neisseria 

meningitidis.
 ● Have terminal complement defi ciency (an immunodefi ciency 

problem).

Meningitis alert! Research is currently underway to identify additional 
bacterial meningitis vaccines to help reduce its transmission among 
high risk populations. 

HPV and cervical cancer
The human papilloma virus (HPV) can affect the genital areas of males 
and females as well as the mouth and throat. There are more than 40 
HPV types, and infection is so common that it is identifi ed as the most 
common sexually transmitted disease (STD) In the U.S., it is estimated 
that almost all sexually active men and women will get at least one 
type of HPV at some point in their lives [74].

The majority of people infected do not develop symptoms or health 
problems. In fact, most HPV infections, nine out of 10 cases, resolve 
themselves within two years without treatment. But because the 
disease is often asymptomatic, affected people can pass the infection 
to sexual partners without knowing it. Approximately 79 million 
Americans are now infected with HPV, and about 14 million people 
are newly infected every year [74].

Even though most infected people do not develop signifi cant disease, 
HPV infections may persist and cause signifi cant, even fatal, health 
problems. These include [74]:

 ● Genital warts (do not cause malignancies).
 ● Cervical cancer.
 ● Anal cancer.
 ● Vulvar and vaginal cancer.
 ● Penile cancer.
 ● Oropharyngeal cancer (cancer in the back of the throat, the base of 

the tongue, and the tonsils).

HPV alert! About 17,500 women and 9,300 men are affected by 
cancers caused by HPV [74].

Cervical cancer 
Cervical cancer is the third most common cancer of the female 
reproductive system and is, arguably, the most commonly mentioned 
disease associated with HPV infection [39]. It is classifi ed as 
preinvasive or invasive. Preinvasive cancer can range from minimal 
cervical dysplasia, meaning the lower third of the epithelium contains 
abnormal cells, to carcinoma in situ, meaning the full thickness 
of epithelium contains abnormally proliferating cells. Preinvasive 

cervical cancer is curable 75 to 90 percent of the time if detected early 
and if the patient receives prompt, appropriate treatment. If untreated, 
the disease may progress to invasive cervical cancer. With invasive 
cervical cancer, malignant cells penetrate the basement membrane 
and can then spread to other pelvic structures or travel to distant sites 
through the lymphatic system [24]. 
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Etiology and incidence
Seventy percent of all cases of cervical cancer are caused by HPV. Two 
strains of the virus (types 16 and 18) cause most cases of this cancer 
[75]. Ninety-fi ve percent of all cases of cervical cancer are squamous 
cell cancers. Five percent are adenocarcinomas. Invasive cancers are 
usually found in women between 30 and 50 years of age and are rarely 
found in women younger than 20 years of age [24]. 

At one time, cervical cancer was the leading cause of cancer deaths 
for women in the U.S. Fortunately, in the past 40 years, the number of 

cases of cervical cancer and the number of deaths from cervical cancer 
has signifi cantly decreased [76].

The CDC reports that in 2010, the most recent year statistics are 
available [76]:

 ● 11,818 women in the U.S. were diagnosed with cervical cancer.
 ● 3,939 women in the U.S. died from cervical cancer.

HPV is transmitted during sexual activity such as vaginal, anal, and 
oral sex and sex play [74]. 

Risk factors
Risk factors associated with the development of cervical cancer 
include [24,77]:

 ● Participating in frequent sexual intercourse when less than 16 
years of age.

 ● Having multiple sexual partners.
 ● Having other sexually transmitted infections.
 ● Having a weakened immune system. 
 ● Smoking.

Complications
Complications associated with cervical cancer include [24, 39]:

 ● Flank pain.
 ● Hematuria.
 ● Renal failure.
 ● Metastasis to bladder, rectum, lungs, mediastinum, bones, and 

liver.

 ● Complications associated with intracavity radiation therapy such 
as cystitis, proctitis, vaginal stenosis, and perforation of the uterus.

 ● Complications associated with external radiation including bone 
marrow depression, obstruction of the bowel, and fi stula. 

Clinical manifestations
Preinvasive cervical cancer usually produces no symptoms. Some 
patients may report a watery, vaginal discharge [39]. Early invasive 
cervical cancer causes [24, 39]:

 ● Post-coital bleeding and pain.
 ● Irregular vaginal bleeding.
 ● Spotting between periods or after menopause.
 ● Foul smelling vaginal discharge.

As the disease progresses and becomes more advanced, the following 
signs and symptoms are reported [24, 39].

 ● Bleeding becomes more constant.
 ● Abdominal pain and pelvic pain that radiates to buttocks and legs.
 ● Leakage of urine and feces from the vagina due to fi stula.
 ● Anorexia.
 ● Weight loss.
 ● Anemia.
 ● Edema of the lower extremities. 

Diagnosis
Pap smear, a routine screening measure, can detect cervical cancer 
prior to the appearance of clinical symptoms. Abnormal results 
indicate the need for further diagnostic testing [24, 39].

 ● Colposcopy: Examination of the cervix with bright light and 
magnifi cation of 10 to 40 times is performed to detect presence 
and extent of lesions that require biopsy.

 ● Biopsy: Biopsy of abnormal tissue to detect the presence of 
malignant cells.

 ● Additional testing to determine the presence and extent of 
metastasis: X-rays, IVP, CT scans, barium studies of the lower 
colon and rectum and ultrasounds may be performed.

Staging
Treatment depends on accurate disease staging. Stages of cervical 
cancer include [77]:

 ● Stage I: Cancer is confi ned to the cervix itself.
 ● Stage II: Cancer includes the cervix and the vagina, but has not yet 

spread to the pelvic wall or lower portion of the vagina.

 ● Stage III: Cancer has moved from the cervix to the pelvic side wall 
or the lower portion of the vagina.

 ● Stage IV: Cancer has spread to nearby organs, such as the bladder 
or rectum or it has spread to other areas of the body, such as the 
lungs or liver.

Treatment and nursing considerations 
Treatment depends on the clinical staging of the disease. For example, 
preinvasive lesions may be treated with [24, 39]:

 ● Cryosurgery: Malignant tissue is removed or destroyed by 
freezing.

 ● Total excisional biopsy: Malignant tissue is removed as part of the 
biopsy process.

 ● Loop electrosurgical excision procedure (LEEP): A low-voltage 
electrifi ed wire loop is used to excise the malignant or pre-
malignant tissue.

 ● Conization: Cone-shaped wedge of tissue is removed from the 
cervix. This wedge includes abnormal tissue as well as an area 

around the abnormal tissue so that there is a margin free of 
abnormal cells remaining in the cervix.

Cervical cancer alert! Nurses should explain to patients that some 
vaginal discharge, bleeding, pain, and cramping generally occur with 
these procedures [39]. 

Invasive cervical cancer may be treated with hysterectomy, 
radiotherapy, and/or chemotherapy depending on the extent and 
progression of the disease [24, 39].
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Radiation can be administered internally and externally. Intracavity 
radiation is used for localized cancer in earlier stages. External radiation 
is administered for later stages. Cisplatin, a radiation sensitizer, is a 
chemotherapeutic agent used in combination with radiation to enhance 
survival [39]. Fluorouracil is another chemotherapeutic agent used in 
combination with radiation therapy [24]. 

Cervical cancer alert! Premenopausal women may cease menstruation 
due to radiation therapy and begin menopause [77]. 

Chemotherapeutic agents used for advanced disease include, in 
addition to Cisplatin, [39]:

 ● Doxorubicin (Adriamycin).
 ● Ifosfamide (Ifex).

 ● Carboplatin (Paraplatin).
 ● Topotecan (Hycamtin).

Surgical interventions include the following procedures [39,77]:
 ● Simple hysterectomy: Used to treat early cervical cancer. Simple 

hysterectomy involves removal of the cervix and the uterus. 
 ● Radical hysterectomy: Radical hysterectomy involves removal of 

the cervix, uterus, part of the vagina, and regional lymph nodes. It 
is performed when invasive cancer is greater than three mm into 
the cervix.

Cervical cancer alert! Low doses of chemotherapy are frequently 
administered in combination with radiation therapy because such 
chemotherapy may enhance the effectiveness of radiation therapy [77]. 

Preventive measures
Women can take a number of to prevent cervical cancer. Patients 
should be advised not to smoke or to stop smoking. Patients also need 
to be informed that delaying the fi rst sexual intercourse experience 
may help reduce risk of the disease, and that having fewer sexual 
partners may also decrease risk [24].

Females should have routine Pap test screenings according to the 
following guidelines [24].

 ● Initial Pap test screenings should begin within three years of the 
fi rst sexual intercourse but no later than the age of 21.

 ● Annual screenings should be done until age 30.
 ● At age 30, women who have had three normal Pap tests in a row 

may be screened every two to three years depending on personal 
health and lifestyle history. Screening timelines should be 
discussed with healthcare providers.

 ● Screening is optional in women who are 70 years of age and older 
who have had three or more normal Pap tests in the past 10 years.

Vaccination has been an option since 2006, when the quadrivalent HPV 
recombinant vaccine became available [24]. Two HPV vaccines are 
licensed by the FDA. Bivalent HPV vaccine (Cervarix) prevents two 
HPV types, 16 and 18, which cause 70 percent of cervical cancers. 

Quadrivalent HPV vaccine (Gardasil) prevents four HPV types. In 
addition to preventing HPV infection from types 16 and 18, it also 
prevents infection from types six and 11, which cause 90 percent of 
genital warts. Gardasil has also been shown to be effective in providing 
protection against cancers of the anus, vagina, and vulva [75].

HPV alert! Only Gardasil is licensed for use in males [75].

Both vaccines are given as a three-dose series and are recommended 
for 11- and 12-year-old boys and girls. The series can be stated as 
early as age nine. Vaccination is also recommended for 13- through 
26-year-old females and 13- through 21-year-old males who have not 
completed the vaccination series. Men 22 through 26 years of age may 
also be vaccinated. Vaccination is also recommended for homosexual 
and bisexual men or any man who has sex with men and for people 
whose immune systems are compromised through age 26 if they did 
not complete the series of three doses when they were younger [75].

HPV alert! The vaccines have no effect on existing HPV infections 
that were contracted prior to vaccination. Thus, they cannot be used to 
treat existing diseases or conditions caused by HPV [75]. 

HPV alert! The vaccines should not be given to pregnant women [75].

ROTAVIRUS

Incidence
Globally, rotavirus is the most common cause of severe diarrhea in 
infants and young children. Prior to the approval of rotavirus vaccine 
in 2006, nearly all children in the U.S. were infected with rotavirus 
before the age of fi ve. Currently, the virus continues to affect children. 
Rotavirus leads to the following events on an annual basis among 

children younger than fi ve years of age in the U.S. [78].
 ● More than 400,000 visits to physicians.
 ● More than 200,000 emergency department visits.

 ● 55,000 to 70,000 hospitalizations.
 ● 20 to 60 deaths.

In countries with a temperate climate, such as the U.S., rotavirus has 
a winter seasonal pattern, with epidemics occurring annually from 
November to April. It occurs most often in infants and young children 
and affects most children in the U.S. by the age of two [24].

On a global basis, rotavirus is still the leading cause of severe diarrhea 
in infants and young children. In 2008, the virus caused about 453,000 
deaths throughout the world in children less than fi ve years of age [78].

Risk factors
The most severe cases of rotavirus disease occur primarily among 
unvaccinated children aged three to 35 months of age. Children at 
greatest risk for contracting rotavirus disease are those who are in child 
care settings [78].

Older adults have a greater risk of contracting the disease, as do those 
who [78]:

 ● Provide care to children who have rotavirus disease.
 ● Have compromised immune systems.
 ● Are traveling to geographic regions where the disease is present.

Complications 
Complications associated with rotavirus infection include [24]:

 ● Severe dehydration.
 ● Acidosis due to dehydration caused by severe vomiting and 

diarrhea.

 ● Shock.
 ● Skin breakdown.
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Transmission and pathophysiology
The disease is transmitted primarily through the fecal-oral route, 
although there have been reported low titers of the virus in respiratory 
tract secretions and other body fl uids. Transmission may occur by 
ingesting contaminated water or food and contact with surfaces and 
objects contaminated by the virus [24].

Infected patients pass billions of rotavirus particles in their stools. It 
only takes a small number of such particles to cause infection. For 
example, babies or small children can touch contaminated objects, put 
their fi ngers in their mouths, and become infected [24].

Rotavirus alert! Infection leads to only incomplete immunity. However, 
recurrent infections are usually less severe than the original infection [24].

Clinical manifestations
After an incubation period of one to three days, signs and symptoms 
develop including fever, nausea, vomiting, and profuse, watery, non-
foul-smelling diarrhea [39]. Effects of the disease can range from mild 
to severe, and it usually lasts from about three to nine days [24].

Rotavirus alert! Vomiting and diarrhea can lead to signifi cant 
dehydration [24, 39].

Diagnosis
Diagnosis is confi rmed by rapid antigen detection of rotavirus in feces 
[24]. Acute diarrhea may also be caused by bacteria, parasites, side 
effects of antibiotic therapy, and food poisoning [24].

Signs and symptoms similar to those of rotavirus may also be caused 
by [24]:

 ● Overfeeding.

 ● Irritable bowel syndrome.
 ● Celiac disease.
 ● Lactose intolerance.
 ● Cystic fi brosis.
 ● Infl ammatory bowel syndrome.

Rotavirus alert! Ongoing or frequent bouts of vomiting and diarrhea 
should be investigated and causes other than rotavirus ruled out [24, 39].

Treatment and nursing considerations
In otherwise healthy patients, rotavirus is usually a self-limiting 
illness, lasts only a few days, and without serious complications. 
Treatment focuses on supportive interventions such as fl uid and 
electrolyte replacement and rest [24, 39].

Patients, especially infants and young children, should be carefully 
monitored for signs of dehydration, such as extreme fussiness or 
sleepiness in infants and children, irritability and confusion in adults, 
very dry mouth, skin, and mucus membranes, greatly reduced urinary 
output, sunken eyes, and dizziness [24, 39].

Parents and other caregivers should be instructed to [24, 39]:
 ● Wash hands after touching patients’ body fl uids.
 ● Clean objects that have been in contact with body fl uids such as 

toys, bed linens, etc.
 ● Clean perineum gently and thoroughly to avoid skin breakdown.

Rotavirus alert! Lactating mothers should continue to breast feed their 
babies without restrictions [24]. 

Vaccination
Since the introduction of rotavirus vaccine in 2006, the disease has 
decreased signifi cantly in the U.S. Annually; the vaccine prevents about 
40,000 to 50,000 hospitalizations among U.S. infants and young children. 
Incidence of the disease has also decreased among older children and 
adults who have not been vaccinated, since vaccinated children are less 
likely to contract the disease and transmit it to others [78]. 

Vaccination has been shown to prevent 74 percent of all cases and 98 
percent of severe cases [39]. 

There are two FDA-approved rotavirus vaccines in the U.S.: 
RotaTeq® and Rotarix ®. They are liquids and administered orally 
[79]. Guidelines include [79]:

 ● RotaTeq® is given in a three-dose series at ages two, four, and six 
months.

 ● Rotarix® is administered in a two-dose series, with doses given at 
ages two and four months. 

Pneumonia 
Pneumonia is an acute infl ammatory infection of the lungs that 
involves the terminal airways and alveoli of the lung. Pneumonia is 
classifi ed according to the pathogens that cause the disease and the 
specifi c location of involvement [24, 39].

For example, pneumonia can be classifi ed according to [24, 39]:
 ● Pathogen: Pneumonia can be due to viral, bacterial, fungal, 

protozoan, mycobacterial, mycoplasmal, or rickettsial pathogens. 
 ● Location in the lung: Lobular pneumonia affects part or 

parts of a lobe, lobar pneumonia affects an entire lobe, and 
bronchopneumonia affects the distal airways.

 ● Type: Primary pneumonia is due to inhalation or aspiration of a 
pathogen; secondary pneumonia may follow lung damage due to a 
noxious chemical or superinfection.

In otherwise healthy patients, the prognosis is generally good with 
adequate treatment and an adequately functioning immune system. 
Unfortunately, pneumonia is the sixth leading cause of death in the 
U.S. [24].

For the purpose of this education program, which focuses on vaccine-
preventable diseases, the emphasis is on pneumococcal pneumonia. 
This type of pneumonia is caused by a group of bacteria called 
Streptococcus pneumonia. This type of pneumonia can cause not only 
pneumonia but infections of the blood and the brain (meningitis) [80].
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Risk factors
Risk factors for the development of pneumonia include [24, 39]:

 ● Smoking.
 ● Alcoholism.
 ● Bronchial asthma.
 ● Immunosuppression.
 ● Cardiac or respiratory disease.
 ● Advanced age.
 ● Chronic illness.
 ● Cancer (especially lung cancer).
 ● Malnutrition.
 ● Sickle cell disease.
 ● Aspiration.

 ● Immunosuppressive therapy.
 ● Exposure to noxious gases.

Pneumonia alert! In patients who are elderly, or in those people who 
are debilitated, bacterial pneumonia may follow infl uenzae or even a 
common cold [24]. 

In children ages two to three, respiratory viruses are the most 
common cause of pneumonia. In children of school age, mycoplasmal 
pneumonia is more common [24]. 

Pneumonia alert! Patients who are over the age of 65 have a high 
mortality rate, even with appropriate antimicrobial therapy [39]. 

Complications
Complications associated with pneumonia include [24, 39]:

 ● Atelectasis.
 ● Bacteremia.
 ● Delirium (which is considered a medical emergency).
 ● Empyema.
 ● Endocarditis.
 ● Hypoxemia.
 ● Lung abscess.

 ● Pericarditis. 
 ● Persistent hypotension and shock, especially in elderly patients 

with gram-negative bacterial disease. 
 ● Pleural effusion.
 ● Respiratory failure.
 ● Septic shock.
 ● Superinfections such as meningitis and pericarditis. 

Clinical manifestations
Signs and symptoms of pneumococcal pneumonia include [24, 39]:

 ● Abrupt onset of severe, shaking chills.
 ● Sustained temperature of 102 to 104 degrees Fahrenheit.
 ● Tachypnea.
 ● Crackles (rales).
 ● Cough.
 ● Production of sputum. 

 ● Pleuritic chest pain exacerbated by coughing.
 ● Dyspnea. 
 ● Tachycardia.
 ● Use of accessory muscles of respiration and nasal fl aring.

Pneumonia alert! Pneumococcal pneumonia is often preceded by an 
upper respiratory tract infection [24].

Diagnosis
Diagnosis is made by a thorough history and physical examination and 
the following diagnostic tests [24, 39].

 ● Chest x-ray: Shows infi ltrate and the location and extent of the 
disease.

 ● Sputum evaluation: Gram stain and culture and sensitivity of 
sputum are performed to identify the causative pathogen.

 ● Blood cultures: Obtained to detect and identify bacterial and other 
pathogens.

 ● White blood cell count (WBC): Elevated in the presence of 
infection.

 ● Immunologic testing: Such tests detect microbial antigens in 
serum, sputum, and urine.

Pneumonia alert! If pleural effusions are present, they should be 
tapped and the fl uid analyzed for evidence of infection in the pleural 
space [24].

Treatment and nursing considerations
Treatment depends on the causative agents. In the case of 
pneumococcal pneumonia, penicillin G (or erythromycin if patients are 
allergic to penicillin) is administered for seven to 10 days. Antibiotic 
therapy is begun as soon as possible after appropriate cultures are 
taken. It is not necessary to wait for results as long as cultures are 
obtained prior to administering the medication [24, 39].

Pneumonia alert! Pathogen resistance to penicillin is becoming 
much more common. Treatment with agents such as vancomycin or 
levofl oxacin should also be considered [24]. 

Additional interventions include oxygen therapy, frequent coughing 
and deep breathing, frequent position changes, and as much mobility 
as possible [24, 39].

Prevention
Nurses should encourage all patients, especially those who have 
limited mobility, to perform deep breathing and coughing exercises 
frequently. Early ambulation is encouraged post-operatively. For 
patients who spend a lot of time in bed, position changes and range of 
motion exercises should be encouraged [24, 39].

Vaccination to prevent pneumococcal pneumonia should be 
encouraged. The vaccine (pneumococcal polysaccharide vaccine) is 
recommended for [80]:

 ● People aged 19 to 64 who smoke.
 ● All people over the age of 65.

 ● People two years of age and older with a high-risk infection, 
such as those who have chronic disease, are alcoholics, are 
nursing home residents, have sickle cell disease, who have 
had their spleens removed or who have poorly functioning 
spleens, have compromised immune systems, who are receiving 
immunosuppressant therapy, and who live in any institution where 
other people have long-term health problems.

One dose of the vaccine has shown to be effective for most people. A 
second dose may be needed if someone [80]:

 ● Has had the fi rst dose of the vaccine before the age of 65.
 ● Has a compromised immune system. 
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 ● Has chronic kidney failure or nephritic syndrome.
 ● Has sickle cell disease.
 ● Has had his/her spleen removed. 

Pneumonia alert! The pneumococcal polysaccharide vaccine is 
not used in children less than two years of age. The pneumococcal 
conjugate vaccine is routinely given to younger children to protect 
them from Streptococcus pneumonia [80]. 

Rabies
Nicholas and his family were enjoying a family vacation at their 
favorite camp grounds. One afternoon, as they hiked a familiar 
wooded trail, they came upon a raccoon. The animal is unsteady on 
its feet, growling, and drooling profusely. Alarmed, Nicholas steps 
between the raccoon and his young daughter. The animal charges 
Nicholas and bites him on the leg, after which the raccoon runs 
rapidly into the woods. Nicholas and his family drive to the nearest 

hospital emergency department immediately after informing camp 
ground authorities of the incident. The raccoon cannot be located, and 
hospital personnel believe that based on the behavior of the animal, it 
is advisable to initiate treatment with rabies vaccine.

Although not a disease for which vaccine is routinely administered, 
rabies vaccine is the only treatment option for a disease that is serious, 
and usually fatal [39].

Etiology and incidence
Rabies, also known as hydrophobia, is an acute CNS infection caused 
by a virus that is transmitted via the saliva of an infected animal, 
particularly wild animals. Treatment swiftly administered after 
exposure may prevent fatal CNS infection [24, 39]. 

Rabies alert! If symptoms of rabies develop, rabies is almost always 
fatal [24].

Rabies virus is usually transmitted by direct contact with virus-
laden saliva of a rabid animal into a bite or a scratch. It may also 
be transmitted via transplanted corneas and, possibly from other 
transplanted organs that have been harvested from patients who have 
died from undiagnosed rabies [39].

The virus replicates in the striated muscle cells at the site of entry and 
spreads up the nerve to the CNS where it replicates in the brain. It 
eventually travels through the nerves into other tissues, including the 
salivary glands of the infected patient [24]. 

Rabies alert! Rabies symptoms appear earlier if the bite occurs on 
the head or on the face. If the patient is bitten on the face, the risk of 
developing rabies is about 60 percent, on the upper extremities, 15 to 
40 percent, and on the lower extremities, about 10 percent [24].

Rabies is found on all continents with the exception of Antarctica. 
More than 95 percent of human deaths due to rabies occur in Asia and 

Africa. Rabies in poor, vulnerable populations may go undiagnosed 
and/or unreported. It occurs most often in remote rural communities 
where dog vaccination programs have not been implemented [81]. 

According to the World Health Organization (WHO), the following 
points are important to the understanding of rabies as it exists in the 
world [81].

 ● More than 60,000 people die from rabies annually. These deaths 
occur mostly in Asia and Africa.

 ● 40 percent of people bitten by suspected rabid animals are children 
under the age of 15 years.

 ● The sources of the majority of human rabies deaths are dog bites.
 ● Cleansing the wound/bite and receiving immunization within a 

few hours after contact with a suspect rabid animal can prevent the 
onset of rabies and death.

 ● About 29 million people throughout the world receive a post-
exposure rabies vaccine to prevent the disease every year. These 
measures cost about 2.1 billion U.S. dollars annually. 

In the U.S., the vaccination of dogs has signifi cantly reduced the 
transmission of the rabies virus to humans. In the U.S. wild animals 
such as raccoons, skunks, foxes, and bats account for 70 percent of 
rabies cases [24]. 

 Clinical manifestations
The incubation period of rabies virus is about one to three months but 
varies from as little as less than one week to more than one year [81]. 
If the bite is on the head, the incubation period is shorter because of 
the proximity of the bite to the brain [39]. 

Initial symptoms include fever; malaise; fatigue; headache; a sense of 
apprehension and anxiety; and pain or unusual sensations of tingling, 
pricking, or burning at the site of the bite [39, 81]. These initial 
symptoms last about two to six days [39].

As the disease advances and the virus spreads through the CNS, 
progressive, fatal infl ammation of the CNS develops. At this point, two 
clinical forms of the disease can occur [81].

 ● Furious rabies: Patients exhibit hyperactivity, excited behavior, 
and hydrophobia. Death occurs within a few days due to 
cardiopulmonary arrest.

 ● Paralytic rabies: Paralytic rabies is responsible for about 30 
percent of the total number of human cases of rabies. This form 
produces less dramatic signs and symptoms, and the course is 

usually longer than the furious form. Paralysis of the muscles 
occurs gradually, beginning at the site of the wound. Coma 
develops slowly and eventually leads to death. 

Rabies alert! The paralytic form of rabies is often misdiagnosed. This 
contributes to under-reporting of the disease and the lack of accurate 
statistics pertaining to prevalence and incidence [81].

About 50 percent of all patients are affected by hydrophobia (extreme 
fear of water) [24]. Patients affected by hydrophobia exhibit [24, 39]:

 ● Forceful, painful pharyngeal muscle spasms that cause fl uids to be 
expelled from the mouth, leading to dehydration.

 ● Patients have trouble swallowing, causing frothy saliva to drool 
from the moth.

 ● Ultimately, even the mention of water or fl uids triggers 
uncontrollable pharyngeal muscle spasms and uncontrollable, 
excessive salivation.
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Diagnosis
Diagnosis is confi rmed when the virus is isolated from the patient’s 
saliva or throat as well as examination of his/her blood by direct 
fl uorescent antibody (DFA) [24]. Specifi c FA staining of brain tissue or 
of frozen skin secretions taken from the back of the neck also confi rm 
diagnosis [39].

The animal responsible for the bite should be confi ned and observed 
by a veterinarian for 10 days. If the animal appears to be rabid, it 
should be killed and its brain tissue tested for DFA and Negri bodies, 
which are oval or round masses that confi rm diagnosis [24]. 

Treatment and nursing considerations
Rabies alert! Because rabies is fatal unless treatment is administered 
promptly, all people who have sustained unprovoked animal bites 
should be treated as though rabies is suspected [24].

Treatment focuses on wound care and immunization [24, 39].

Initial fi rst aid for animal bites includes the following actions [24, 39, 81].
 ● Immediately wash the bite vigorously and thoroughly with soap 

and water for at least 10 minutes to remove the animal’s saliva 
from the bite. 

 ● Flush the wound with a viricidal agent.
 ● After fl ushing the wound with a viricidal agent, rinse the wound 

with clear water.
 ● Apply a sterile dressing.
 ● Avoid suturing the wound if at all possible. 
 ● Avoid immediately stopping bleeding (if possible) since bleeding 

can help to cleanse the wound.

Rabies alert! Ask patients if they did anything to provoke the animal. If 
they did, it is unlikely that the animal is rabid [24].

Rabies vaccination guidelines are as follows [24, 82].
 ● A patient who has not been immunized before must receive both 

passive and active immunization. 
 ● Passive immunization is provided with rabies immune globulin 

(RIG). Active immunization is provided with human diploid cell 
vaccine (HDCV).

 ● If patients have received HDCV before and has an adequate rabies 
antibody titer, they do not need RIG, merely and HDCV booster.

The U.S. brand names for rabies vaccines are Imovax Rabies and 
Rabavert [82]. If patients have received the rabies vaccine in the past 
and are exposed to rabies, they will need to receive two doses on 
two different days within a one-month period. If patients have never 
received the vaccine and have been exposed to rabies they will need to 
receive a total of fi ve doses on fi ve different days within a one-month 
period [82].

Rabies alert! It is essential that patients receive all doses of the vaccine 
within the identifi ed time frame in order to prevent the disease [24, 82].

Common side effects of the rabies vaccine may go away as the 
patient’s body adjusts to the vaccine.  These side effects should be 
reported to the patient’s healthcare professional and their severity 
discussed. Such common side effects include [82]:

 ● Chills.
 ● Fever.
 ● Dizziness.
 ● General discomfort or feeling ill.
 ● Headache.
 ● Itching, pain, redness, or swelling at the injection site.
 ● Muscle and joint aches and pains.
 ● Nausea.
 ● Stomach.

 ● Abdominal pain.

Some side effects are less common, but require immediate medical 
attention. These include [82]:

 ● Chest tightness.
 ● Confusion.
 ● Crawling, burn, itching, numbness, tingling feelings, or “pins and 

needles” sensations.
 ● Coughing.
 ● Diffi culty moving.
 ● Hives or rash.
 ● Irritability. 
 ● Joint infl ammation.
 ● Loss of strength. 
 ● Lymphadenopathy in the neck, underarm, or groin.
 ● Muscle pain, stiffness, or weakness.
 ● Paralysis or severe weakness in the legs.
 ● Rash. 
 ● Respiratory distress. 
 ● Seizures.
 ● Stiffness of the extremities or neck.
 ● Swelling of the eyelids, area around the eyes, face, lips, or tongue.
 ● Tachycardia.
 ● Trouble swallowing.
 ● Unusual fatigue. 
 ● Vomiting.

Rabies alert! Rabies vaccine injection site is the deltoid muscle. 
Injection sites should be rotated. When administering RIG, half of it 
should be infi ltrated into and around the bite wound. The remaining 
half is injected intramuscularly [24]. 

Rabies alert! Healthcare professionals should stress disease 
prevention with patients. They should also emphasize the need 
for household pets to receive necessary immunizations and warn 
patients to avoid touching wild animals. They should also promote 
the prophylactic administration of rabies vaccine to those at high risk 
such as forest rangers, camp ground personnel, farm workers, and 
veterinarians [24]. 

If rabies does develop, it is almost always fatal. The patient should be 
kept as comfortable as possible in a dark, quiet room. Use meticulous 
standard precautions when handling body fl uids. Healthcare personnel 
should be careful to avoid being bitten by the patient during “furious” 
episodes. Provide emotional support and appropriate mental health 
counseling to patients and families as they deal with this probably fatal 
disease [24, 39].

Rabies alert! Transmission of rabies from person to person is rare. To 
date, there is no report/documentation of the disease being transmitted 
from patient to healthcare worker [24]. 
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Anthrax
February 19, 2014 CNN Justice online: “The FBI announced that 
it has concluded its investigation into the 2001 anthrax mailings, 
saying Friday that a biodefense researcher carried out the attacks 
alone. The anthrax letters killed fi ve people and sickened 17 shortly 
after the September 11, 2001, terrorist attacks. The letters, fi lled with 
bacterial spores, were sent to Senate Democratic leaders and news 
organizations. By 2007, investigators conclusively determined that a 
single spore-batch created and maintained by Dr. Bruce E. Ivins at the 
United States Army Medical Research Institute of Infectious Diseases 
was the parent material for the letter spores, said a report released 
Friday by the FBI. Evidence developed from that investigation 
established that Dr. Ivins, alone, mailed the anthrax letters. Ivins, 62, 
committed suicide in July 2008 as federal agents were closing in on 
him, police said [83].”

Like rabies, immunization for the prevention of anthrax is not 
routinely administered. But the use of anthrax as a terrorist weapon 
makes it important for healthcare workers to become familiar with its 
clinical manifestations and available vaccine.

Anthrax is an acute bacterial infection caused by the bacteria Bacillus 
anthracis, which exists as spores in soil. These spores can live for 
years. It is most often found in animals that graze, such as sheep, 
goats, cattle, and horses. The disease can also affect humans who 
come into contact with infected animals or their fur, bones, hair, or 
wool [24]. Anthrax is also used as a bioterrorism agent, as in the 2001 
case when letters containing anthrax spores were mailed to a various 
people, including members of Congress and news organizations in the 
U.S.

There are three forms of anthrax [24, 84]:
 ● Cutaneous or skin anthrax: This form of anthrax is usually 

transmitted when someone with a break in their skin comes into 
direct contact with anthrax spores. Resulting skin infection causes 
a small, elevated, itchy lesion that looks like the bite of an insect. 
In one to two days, this lesion becomes a vesicle. Eventually, 
the lesion becomes a small, painless ulcer with a black, necrotic 
center. In addition to the lesion, patients may develop headaches, 
muscle aches, fever, vomiting, and enlarged lymph nodes in 
surrounding areas. Without treatment, the mortality rate is 20 
percent. With treatment, the mortality rate is less than 1 percent. 
Cutaneous anthrax is the most common form of the disease. 
Prompt treatment is essential.

 ● Gastrointestinal (GI) anthrax: GI anthrax is acquired from eating 
the meat of an infected animal. Patients develop symptoms similar 
to food poisoning such as nausea, vomiting, and fever. However, 
these symptoms progress to abdominal pain, vomiting blood, 
and severe diarrhea. People should seek medical evaluation and 
treatment swiftly. Even with treatment, death occurs in 25 to 60 
percent of cases.

 ● Inhalation anthrax: Inhalation anthrax is the most serious form of 
the disease. It is also the rarest form. People contract inhalation 
anthrax by breathing in a large number of anthrax spores that have 
been suspended in the air. Initial signs and symptoms resemble 
those of the common cold, such as malaise, fever, headache, chills, 
and myalgia. The disease can progress to cause severe respiratory 
distress and shock. Sadly, even with treatment, inhalation anthrax 
is usually fatal.

Anthrax alert! Anthrax has not been known to spread from person to 
person [24]. 

Diagnosis
Diagnosis is made by culturing blood, skin lesions, or sputum of the 
patient. The presence of Bacillus anthracis confi rms the diagnosis of 
anthrax. Specifi c antibodies to the bacterium may also be detected [24].

Treatment and nursing considerations
It is imperative that treatment be initiated as soon as exposure to 
anthrax is suspected. Antibiotic therapy with agents such as penicillin, 
ciprofl oxacin, and doxycycline are the drugs most often used. The 
patient’s response to antibiotic therapy is monitored, and supportive 
measures such as monitoring vital signs, intake and output, cardiac and 
respiratory status are performed [24, 39].

Emotional support is also critical since this is a frightening, often fatal, 
disease. 

Standard precautions must be strictly implemented and surfaces in the 
patient’s room disinfected. Contact precautions are initiated if patients 
have draining lesions [24, 39].

All cases of anthrax, in either livestock or humans, must be reported to 
the public health authorities [24].

Anthrax alert! People who have had contact with the patient should 
be given three doses of vaccine and treated with ciprofl oxacin 500 
mg twice per day for 30 days. As an alternative, they may be given 
ciprofl oxacin 500 mg twice per day for 60 days without receiving the 
vaccine [39].

Vaccine
Anthrax vaccine consists of an attenuated strain of the bacterium. This 
vaccine is not available for routine administration to the general public 
and is, as of this writing, administered only to U.S. military personnel 
and, under certain circumstances, to other people who have been 
exposed to anthrax [24, 85].

The only licensed anthrax vaccine is Anthrax Vaccine Adsorbed 
(AVA) or BioThraxTM and is indicated for active immunization for 
the prevention of anthrax caused by Bacillus anthracis in people 18 to 
65 years of age at high risk of exposure (e.g. people who work with 
potentially infected animals, researches who study the bacterium, or 
military personnel). The vaccine has been approved for use since 1970. 
Next-generation vaccines are currently under development by a variety 
of manufacturers [85].

BioThraxTM has been purchased by the U.S. federal government. It 
is stored in the Strategic National Stockpile (SNS) for use as part of 
a post-exposure prophylaxis regimen with licensed antibiotics in the 
event of a terrorist attack with anthrax. The military also has an active 
vaccination program for military personnel going to specifi c locations 
around the world [85].

Questions still exist about the spread of anthrax via the mail, since 
this was the mode of transport in the 2001 domestic terrorist attacks. 
The World Health Organization offers the following advice about 
suspicious letters or parcels [84].

 ● Typical characteristics of letters or parcels that should incite 
suspicion include having a powdery substance on the outside, are 
unexpected or are from someone who is unfamiliar, have incorrect 
titles or titles with no name, contain misspellings of common 
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words, are addressed to someone who is no longer at the home or 
workplace, have no return address or a return address that does 
not seem to be legitimate, are of unusual weight given their size, 
are oddly shaped, have an unusual amount of tape, have strange 
odors or stains, or are marked with restrictive instructions such as 
confi dential or personal.

 ● People who receive suspicious letters or parcels should not handle 
the mail or package. They should move the letters or parcels to an 
isolated area.

 ● Everyone who has touched the letters or parcels should wash their 
hands with soap and water.

 ● Law enforcement authorities should be notifi ed immediately.
 ● A list of all people who have touched the letter or parcel, including 

their contact information, should be compiled, and given to law 
enforcement authorities.

 ● All items of clothing worn when in contact with the suspicious 
letters or parcels should be placed in plastic bags and given to law 
enforcement authorities.

 ● As soon as possible, all people who have had contact with the 
suspicious letters or parcels should shower with soap and water.

 ● Public health offi cials should be notifi ed. 

Summary
Thanks to long-term research, immunizations are now available 
for many diseases that were once signifi cant causes of serious 
complications and even death. Research continues in the area of 
immunization so that current vaccines may be made even more safe 
and effective, and that new vaccines may be developed to limit or 
prevent the occurrence of diseases for which there are currently no 
means of prevention. 

Some members of the public, including some healthcare professionals, 
have concerns about the number of vaccines administered, the 
timetable for administration, and the safety and effectiveness of 
immunization programs. Nurses should be aware of these concerns 
and be prepared to address them when interacting with patients and 
families. Nurses should also be aware of their own concerns regarding 
vaccines and vaccine-preventable diseases. These concerns should not 
interfere with objective patient education and counseling.

It is important that healthcare professionals be aware of potential 
vaccine side effects. Even though the vast majority of vaccines cause 
minimal, mild side effects, there remains the potential for serious 
adverse occurrences, such as anaphylactic reactions. When assisting 
with vaccine administration, nurses should meticulously help patients 
and families identify potential risk factors for such reactions, including 
allergies to vaccine components.

Nurses and other healthcare professionals should also be aware of 
the laws that govern vaccine administration. For example, what 
laws are in place regarding vaccination status prior to children being 
enrolled in school? Are there exemptions to these laws? Laws vary 
from state to state in the U.S., so nurses must be aware of the laws 
governing immunizations in their particular geographic location. 
Nurses must be able to help clarify these laws for patients and families 
and comprehend what type of exemptions may apply (e.g. medical, 
religious, and/or philosophical).

Nurses must also be aware of the consequences of refusal to receive 
vaccinations. For example, parents of unvaccinated children may be 
held legally liable (in some states) if their children transmit a vaccine-
preventable disease to another child. 

Patients and families must also be aware of the effects of acquiring 
vaccine-preventable diseases. Some diseases, such as rubella, are 
mild and self-limiting; however, even these diseases can have serious 
consequences. Recall that a pregnant female exposed to rubella may 
give birth to a baby with serious birth defects as a consequence of 
such exposure. Additionally, all diseases have the potential to cause 
complications, some of which can be life-altering.

Adults often forget that they, too, need to receive vaccinations. 
Vaccines to prevent infl uenzae, pneumonia, and shingles are available. 
However, many adults refuse such vaccines, which generally increase 
the potential for severe outbreaks and epidemics. Adults are often also 

unaware of the need for periodic booster immunizations to ensure that 
they remain protected. 

Members of healthcare professions must also be aware that more and 
more healthcare organizations are mandating that their employees 
receive infl uenza vaccine on a yearly basis. This trend may expand 
to include vaccination for other diseases as well, and nurses must be 
prepared for such mandates.

Nurses must also recognize how disease-causing pathogens can be 
used as bioterrorist weapons. For example, the fact that specimens 
of the smallpox virus are still maintained for research purposes has 
triggered concerns that such specimens may be used as weapons of 
terror in the U.S. and other countries.

Diseases that are considered eradicated (e.g. smallpox) or under 
control have the potential to experience resurgence and cause 
dangerous epidemics if causative pathogens fall into the hands of those 
who would use them as weapons.

Finally, all healthcare professionals must be aware of steps to take to 
prevent vaccine-preventable diseases in addition to immunization. 
Basic infection control initiatives (e.g. frequent hand-washing) can go 
a long way to prevent the contraction and spread of disease. They must 
also be able, in the event that these diseases are contracted, to teach 
family members and other caregivers and close contacts, how to avoid 
becoming ill themselves. 

Another aspect of prevention is to discourage the unnecessary use 
of antibiotics. Many people believe that taking antibiotics is a good 
way to prevent disease. They must be taught that prophylactic 
antibiotic therapy is useful only under specifi c circumstances outlined 
by qualifi ed healthcare providers. The over-use of antibiotics has 
contributed to the ever-growing problem of antibiotic-resistant 
pathogens. It is a matter of concern to all who work in healthcare. 
Researchers are constantly looking for ways to develop new antibiotics 
to combat resistant pathogens. But patient education about the dangers 
of indiscriminate use of antibiotics is essential as part of the fi ght 
against drug resistant pathogens.

Vaccine-preventable diseases have decreased drastically thanks to 
effective, vigorous immunization programs. However, there has been 
an increase in the number of cases of such diseases due, in large 
part, to people not receiving recommended immunizations. This 
increase can have drastic consequences as in the case of recent deadly 
outbreaks of meningitis on college campuses or severe complications 
of infl uenza and pneumonia, or as seen in current outbreaks of measles 
(the most serious of childhood diseases) in unvaccinated populations. 
Healthcare professionals must help patients and families consider 
whether the potential side effects of vaccination outweigh the benefi ts 
of immunization. With appropriate immunization programs, it is hoped 
that more and more vaccine-preventable diseases can be eradicated. 



Page 142  ANCC.EliteCME.com

References
1. Kaiser Permanente. (2013). Nearly half of children under 2 years of age receive some vaccinations 

late. Retrieved June 25, 2014 from http://share.kaiserpermanente.org/article/nearly-half-of-children-
under-2-years-of-age-receive-some-vaccinations-late/

2. Lowes, R. (2014). Measles vaccine refusal helps make 2014 a record year. Retrieved June 25, 2014 
from www.medscape.com/viewarticle/825913. 

3. Centers for Disease Control and Prevention. (2014). 10 reasons to get vaccinated. Retrieved June 25, 
2014 from http://www.cdc.gov/features/adultvaccinations/. 

4. Immunization Action Coalition. (No date given). Vaccine timeline. Retrieved June 29, 2014 from 
http://www.immunize.org/timeline/.

5. Centers for Disease Control and Prevention. (2014). Recommended immunization schedules 
for persons aged 0 through 18 years. Retrieved July 8, 2014 from http://www.cdc.gov/vaccines/
schedules/downloads/child/0-18yrs-child-combined-schedule.pdf. 

6. DeNoon, D. J. (2010). More parents refuse, delay child’s vaccinations. Retrieved June 23, 2014 
from http://www.webmd.com/children/vaccines/news/20100505/more-parents-refuse-delay-childs-
vaccination. 

7. Grush, L. (2013). Nearly half of U.S. children receive vaccinations late or remain unvaccinated. 
Retrieved July 7, 2014 from http://www.foxnews.com/health/2013/01/22/nearly-half-us-children-
receive-vaccinations-late-or-remain-unvaccinated/. 

8. Kaiser Permanente. (2013). Nearly half of children under 2 years of age receive some vaccinations 
late. Retrieved July 7, 2014 from http://share.kaiserpermanente.org/article/nearly-half-of-children-
under-2-years-of-age-receive-some-vaccinations-late/.

9. Agency for Healthcare Research and Quality (AHRQ). (2014). Safety of vaccines used for routine 
immunization in the United States. Retrieved July 7, 2014 from http://www.ahrq.gov/research/
fi ndings/evidence-based-reports/vaccinestp.html. 

10. Frellick, M. (2014). Childhood vaccines: Serious adverse events rare. Retrieved July 7, 2014 
from http://www.medscape.com/viewarticle/827631?nlid=60568_2822&src=wnl_edit_medp_
nurs&uac=88384AX&spon=24. 

11. Centers for Disease Control and Prevention. (2013).  CDC reports about 90percent of children 
who died from fl u this season not vaccinated. Retrieved July 1, 2014 from http://www.cdc.gov/fl u/
spotlights/children-fl u-deaths.htm. 

12. San Diego Immunization Program Website. (2012). If you choose not to vaccinate your child 
understand the risks and responsibilities. Retrieved June 30, 2014 from http://www.sdiz.org/
documents/not-vacc-risks-color-offi ce.pdf. 

13. National Network for Immunization Information (NNii). (2012). Exemptions from immunization 
laws. Retrieved July 8, 2014 from www.immunizationinfo.org/issues/immunization-policy/
exemptions-immunization-laws. 

14. Centers for Disease Control and Prevention. (2014). 10 reasons to get vaccinated. Retrieved June 23, 
2014 from http://www.cdc.gov/features/adultvaccinations/. 

15. Centers for Disease Control and Prevention. (2014). 2014 recommended immunizations for adults 
by age. Retrieved June 23, 2014 from http://www.cdc.gov/vaccines/schedules/downloads/adult/
adult-schedule-easy-read.pdf. 

16. Centers for Disease Control and Prevention. (2012). HPV vaccine information for clinicians-fact 
sheet. Retrieved July 14, 2014 http://www.cdc.gov/std/hpv/stdfact-hpv-vaccine-hcp.htm. 

17. Centers for Disease Control and Prevention. (2014).Who should not get vaccinated with these 
vaccines? Retrieved June 23, 2014 from http://www.cdc.gov/vaccines/vpd-vac/should-not-vacc.htm. 

18. American Forces Press Service. (2002). Bush orders smallpox shots for military, fi rst responders. 
Retrieved July 17, 2014 from www.defense.gov/news/newsarticle.aspx?id=42388. 

19. Centers for Disease Control and Prevention. (2009). What CDC is doing to protect the public from 
smallpox. Retrieved July 17, 2014 from www.bt.cdc.gov/agent/smallpox/prep/cdc prep.asp. 

20. National Network for Immunization Information. (2007). Smallpox. Retrieved July 17, 2014 from 
http://www.immunizationinfo.org/vaccines/smallpox. 

21. The Telegraph. (2011). Fears of bioterrorism led superpowers to retain smallpox virus. Retrieved 
July 17, 2014 from http://www.telegraph.co.uk/health/healthnews/8267845/Fears-of-bioterrorism-
led-superpowers-to-retain-smallpox-virus.html. 

22. Steenhuysen, J., & Beasley, D. (2014). Smallpox vials from 1950’s found in U.S. lab storage room. 
Retrieved July 17, 2014 from http://www.reuters.com/article/2014/07/08/us-usa-health-smallpox-
idUSKBN0FD2CD20140708.

23. WHO. (no date given). Frequently asked questions and answers on smallpox. Retrieved May 23, 
2014 from www.who.int/csr/disease/smallpox/faq/en/.

24. Durkin, M. T. (2013). Professional guide to diseases (10th ed.). Philadelphia: Wolters Kluwer 
Health/Lippincott Williams & Wilkins.

25. Life Magazine. (1953). A better break for polio patients. Life Magazine, October 23, 1953, 127-128. 
26. Coughlan, R. (1954). Tracking the killer. Life Magazine, February 22, 1954, 121-135.
27. Life Magazine. (1954). The polio season. Life Magazine, May 24, 1954, 28.
28. Centers for Disease Control and Prevention. (2011). Polio disease-Questions and answers. Retrieved 

July 24, 2014 from http://www.cdc.gov/vaccines/vpd-vac/polio/dis-faqs.htm. 
29. Mayo Clinic. (2014). Polio. Retrieved July 24, 2014 from http://www.mayoclinic.org/diseases-

conditions/polio/basics/defi nition/con-20030957?p=1. 
30. Time. (2014). Found in Campinas in Sao Paulo state, host to the Portuguese and Nigerian soccer 

teams during the FIFA World Cup. Retrieved July 24, 2014 from http://time.com/2917295/polio-
brazil-campinas-who/. 

31. Gladstone, R. (2014). U.N. warns of polio risk in war zones. Retrieved July 24, 2014 from http://
www.nytimes.com/2014/07/23/world/middleeast/un-warns-of-polio-risk-in-war-zones.html?_r=0. 

32. Centers for Disease Control and Prevention. (2014). Polio disease in-short. Retrieved June 24, 2014 
from  http://www.cdc.gov/VACCINes/vpd-vac/polio/in-short-both.htm#who. 

33. National Institute of Neurological Disorders and Stroke. (2012). Post-polio syndrome fact sheet. 
Retrieved June 24, 2014 from http://www.ninds.nih.gov/disorders/post_polio/detail_post_polio.htm. 

34. Kedlaya, D. (2013). Post-polio syndrome. Retrieved June 24, 2014 from http://emedicine.medscape.
com/article/306920-overview. 

35. The San Diego Voice & Viewpoint. (2014). Local pertussis cases reach nearly 900. Retrieved July 
27, 2014 from http://sdvoice.info/local-pertussis-cases-reach-nearly-900/. 

36. Centers for Disease Control and Prevention. (2013). Pertussis (whooping cough) vaccination.
Retrieved July 27, 2014 from http://www.cdc.gov/vaccines/vpd-vac/pertussis/default.htm#vacc. 

37. Mayo Clinic. (2013). Whooping cough. Retrieved July 26, 2014 from http://www.mayoclinic.org/
diseases-conditions/whooping-cough/basics/defi nition/con-20023295?p=1. 

38. Centers for Disease Control and Prevention. (2014). Get whooping cough vaccine while you are 
pregnant. Retrieved July 29, 2014 from http://www.cdc.gov/vaccines/adults/rec-vac/pregnant/
whooping-cough/get-vaccinated.html. 

39. Nettina, S. M. (2010). Lippincott manual of nursing practice (9th ed.). Philadelphia: Wolters Kluwer 
Health/Lippincott Williams & Wilkins. http://www.cdc.gov/vaccines/vpd-vac/diphtheria/fs-parents.
html. 

40. Centers for Disease Control and Prevention. (2014). Diphtheria antitoxin (DAT). Retrieved July 31, 
2014 from www.cdc.gov/diphtheria/dat.html. 

41. Demirci, C. S. (2014). Pediatric diphtheria. Retrieved July 31, 2014 from http://emedicine.
medscape.com/article/963334-overview. 

42. Centers for Disease Control and Prevention. (2014). Clinicians: Diphtheria. Retrieved July 31, 2014 
from www.cdc.gov/diphtheria/clinicians.html. 

43. Vaccines.gov. (2013). Vaccines to prevent diphtheria. Retrieved July 31, 2014 from www.vaccines.
gov/diseases/diphtheria. 

44. Boughton, B. (2013). Diphtheria vaccine administered in the thigh appears safer. Retrieved August 
3, 2014 from http://www.medscape.com/viewarticle/777585. 

45. Centers for Disease Control and Prevention. (2014). Tetanus. Retrieved August 6, 2014 from http://
www.cdc.gov/vaccines/pubs/surv-manual/chpt16-tetanus.html. 

46. Centers for Disease Control and Prevention. (2014). Tetanus (lockjaw) vaccination. Retrieved 
August 6, 2014 from http://www.cdc.gov/Vaccines/vpd-vac/tetanus/default.htm#vacc. 

47. Rosenfeld, A. (1967). Breakthrough by Du Pont: A drug that blocks viruses. Life Magazine, 
February 10, 1967, 60A-61.

48. WebMD. (2012). Amantadine or rimantadine for infl uenza (fl u). Retrieved August 7, 2014 from  
http://www.webmd.com/cold-and-fl u/amantadine-or-rimantadine-for-infl uenza-fl u. 

49. Comerford, K. C. (2015). Nursing 2015 drug handbook. Philadelphia: Wolters Kluwer.
50. Lowry, F. (2014). Everyone benefi ts when hospital workers get fl u shots. Retrieved August 1, 2014 

from http://www.medscape.com/viewarticle/826481. 
51. Pecci, A. W. (2014). Nurse fl u shot compliance reverberates through community. Retrieved August 

5, 2014 from http://www.healthleadersmedia.com/print/NRS-305377/Nurse-Flu-Shot-Compliance-
Reverberates-Through-Community. 

52. Johns Hopkins. (no date given). Johns Hopkins medicine mandatory fl u vaccination policy. 
Frequently asked questions. Retrieved August 7, 2014 from http://www.hopkinsmedicine.org/hse/
notic es/infl uenza_faqs_2013.pdf . 

53. Mayo Clinic. (2013). Infl uenza (fl u). Retrieved August 8, 2014 from http://www.mayoclinic.org/
diseases-conditions/fl u/basics/defi nition/con-20035101 . 

54. Centers for Disease Control and Prevention. (2014). Infl uenza antiviral medications: Summary for 
clinicians. Retrieved August 9,2014 from http://www.cdc.gov/fl u/professionals/antivirals/summary-
clinicians.htm . 

55. Centers for Disease Control and Prevention. (2014). Measles cases and outbreaks January 1, to July 
3, 2014. Retrieved August 5, 2014 from http://www.cdc.gov/measles/cases-outbreaks.html. 

56. Lowes, R. (2014). Vaccine refusal helps make 2014 a record year. Retrieved August 5, 2014 from 
http://www.medscape.com/viewarticle/825913?src=wnl_edit_specol&uac=88384AX. 

57. Offi t, P. A. (2014).  Measles outbreaks in the U.S.? Why now? Retrieved August 7, 2014 from http://
www.medscape.com/viewarticle/826330. 

58. Mayo Clinic. (2012). Mumps. Retrieved August 11, 2014 from http://www.mayoclinic.org/diseases-
conditions/mumps/basics/defi nition/con-20019914?p=1. 

59. Vaccines.gov. (no date given). Vaccine basics. Retrieved August 11, 2014 from http://www.vaccines.
gov/diseases/mumps/. 

60. Centers for Disease Control and Prevention. (2014). Mumps cases and outbreaks. Retrieved August 
11, 2014 from http://www.cdc.gov/mumps/outbreaks.html. 

61. Centers for Disease Control and Prevention. (2011). About rubella. Retrieved August 11, 2014 from 
http://www.cdc.gov/rubella/about/. 

62. Centers for Disease Control and Prevention. (2014). Chapter 15: congenital rubella syndrome. 
Retrieved August 11, 2014 from http://www.cdc.gov/vaccines/pubs/surv-manual/chpt15-crs.html. 

63. Children’s Mercy Hospitals and Clinics. (2013). U. S. incidence of rubella disease. The Link, 
5(4), 2013 Retrieved August 11, 2014 from http://www.childrensmercy.org/library/uploadedFiles/
childrensmercyorg/Health_Care_Professionals/Medical_Resources/Medical_Newsletters/Mayperce
nt202013percent20Thepercent20Link-PAGES.pdf. 

64. Ezike, E., at al. (2013). Pediatric rubella. Retrieved August 11, 2014 from http://emedicine.
medscape.com/article/968523-overview . 

65. Bechtel, K. A. (2014). Pediatric chickenpox. Retrieved August 11, 2013 from http://emedicine.
medscape.com/article/969773-overview . 

66. WebMD.com. (2012). Shingles vaccine. Retrieved August 16, 2014 from http://www.webmd.com/
skin-problems-and-treatments/shingles/shingles-vaccine.

67. Centers for Disease Control and Prevention (2014). Clinical overview (herpes zoster). Retrieved 
August 16, 2014 from http://www.cdc.gov/shingles/hcp/clinical-overview.html. 

68. World Health Organization. (2014). Hepatitis A. Retrieved August 16, 2014 from http://www.who.
int/mediacentre/factsheets/fs328/en/#. 

69. Nettleman, M. D. (2014). Hepatitis A and B vaccinations. Retrieved August 16, 2014 from http://
www.medicinenet.com/hepatitis_immunizations/article.htm. 

70. World Health Organization. (2014). Hepatitis B. Retrieved August 16, 2014 from http://www.who.
int/mediacentre/factsheets/fs204/en/#. 

71. History of Vaccines. (2014). College meningitis B outbreaks and a new vaccine. Retrieved August 
18, 2014 from http://www.historyofvaccines.org/content/blog/college-meningitis-b-outbreaks-and-
new-vaccine. 

72. World Health Organization. (2012). Meningococcal meningitis. Retrieved August 18, 2014 from 
http://www.who.int/mediacentre/factsheets/fs141/en/#. 

73. Vaccines.gov. (no date given). Vaccines to prevent meningococcal. Retrieved August 18, 2014 from 
http://www.vaccines.gov/diseases/meningitis/. 

74. Centers for Disease Control and Prevention. (2014). HPV vaccine; Questions and answers. Retrieved 
August 19, 2014 from http://www.cdc.gov/vaccines/vpd-vac/hpv/vac-faqs.htm. 

75. Centers for Disease Control and Prevention. (2013). HPV vaccine information for clinicians: Fact 
sheet. Retrieved August 20, 2014 from http://www.cdc.gov/std/hpv/stdfact-hpv-vaccine-hcp.htm. 

76. Centers for Disease Control and Prevention. (2013). Cervical cancer statistics. Retrieved August 19, 
2014 from http://www.cdc.gov/cancer/cervical/statistics/. 

77. Mayo Clinic. (2013). Cervical cancer. Retrieved August 19, 2014 from http://www.mayoclinic.org/
diseases-conditions/cervical-cancer/basics/defi nition/con-20030522.

78. Centers for Disease Control. (2014). Rotavirus in the U.S. Retrieved August 20, 2014 from http://
www.cdc.gov/rotavirus/surveillance.html.

79. Centers for Disease Control and Prevention. (2012). Rotavirus vaccine: Questions and answers. 
Retrieved August 21, 2014 from http://www.cdc.gov/vaccines/vpd-vac/rotavirus/vac-faqs.htm. 

80. MedlinePlus. (2013). Pneumococcal polysaccharide vaccine. Retrieved August 20, 2014 from http://
www.nlm.nih.gov/medlineplus/ency/article/002029.htm. 

81. World Health Organization. (2014). Rabies. Retrieved August 20, 2014 from http://www.who.int/
mediacentre/factsheets/fs099/en/#. 

82. Mayo Clinic. (2014). Rabies vaccine: Intramuscular route. Retrieved August 20, 2014 from http://
www.mayoclinic.org/drugs-supplements/rabies-vaccine-intramuscular-route/side-effects/drg-
20069868. 

83. CNN Justice. (2014). FBI concludes investigation into 2001 anthrax mailings. Retrieved August 20, 
2014 from http://www.cnn.com/2010/CRIME/02/19/fbi.anthrax.report/. 

84. World Health Organization. (no date given). Guidance on anthrax: Frequently asked questions. 
Retrieved August 22, 2014 from http://www.who.int/csr/disease/Anthrax/anthraxfaq/en/#. 

85. Food and Drug Administration. (2012). Anthrax. Retrieved August 22, 2014 from http://www.fda.
gov/biologicsbloodvaccines/vaccines/ucm061751.htm. 



ANCC.EliteCME.com  Page 143

Answers:

1.T  2.F  3.F  4.T  5.F  6.T  7.T  8.T  9.T  
10.F  11.F  12.F  13.T  14.T  15.T

VACCINE-PREVENTABLE DISEASES: DEALING WITH THE THREAT OF POTENTIAL 
DISEASE OUTBREAKS

Self Evaluation Exercises
Select the best answer for each question and check your answers at the bottom of the page.

You do not need to submit this self-evaluation exercise with your participant sheet..

1. Some parents expressed worries that too many vaccines 
administered at one time could overwhelm their children’s immune 
system or that the components of the vaccines could cause long-
term adverse effects.

  True
  False

2. Serious shingles vaccine related side effects are common.
  True

  False

3. The CDC says that adults previously vaccinated against polio who 
plan to travel to countries where there is a risk of polio have no 
need for booster doses of inactivated polio virus vaccine.

  True
  False

4. The incidence of whooping cough is believed to be increasing 
because the pertussis vaccine immunity received when vaccinated 
as a child has decreased leaving most teenagers and adults 
susceptible to the disease during an outbreak.

  True
  False

5. Rabies causes patients to have diffi culty opening their mouths, and 
they develop a facial spasm that resembles a bizarre, distorted grin.  

  True
  False

6. Live attenuated infl uenza vaccine is now available as a nasal spray 
approved for healthy persons two to 49 years of age who are not 
pregnant.

  True
  False

7. Diagnosis of measles is generally made by the evaluation of 
presenting clinical manifestations, particularly the appearance of 
the characteristic Koplik’s spots.

  True
  False

8. Adults who do not need to receive the MMR vaccine if the patient 
is a male born before 1957.

  True
  False

9. Children with varicella expose unimmunized adult contacts to the 
risk of severe, possibly fatal, disease.

  True
  False

10. HBV is the main cause of cirrhosis and liver cancer throughout the 
world.

  True
  False

11. When testing for meningeal irritation with Brudzinski’s sign the 
patient is placed in the prone position and the head is extended 
upward.

  True
  False

12. Treatment measures to management bacterial meningitis include 
the administration of manitol to treat cerebral edema.

  True
  False

13. Lactating mothers with rotavirus should continue to breast feed 
their babies without restriction.

  True
  False

14. In pneumonia, Pathogen resistance to penicillin is becoming much 
more common, so treatment with agents such as vancomycin or 
levofl oxacin should also be considered.

  True
  False

15. Inhalation anthrax is the most serious form of the disease.
  True
  False
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What if I Still Have 
Questions?

No problem, we have several 
options for you to choose from! 
Online at ANCC.EliteCME.com 
you will see our robust FAQ 
section that answers many of 
your questions, simply click FAQ 
in the upper right hand corner or 
Email us at offi ce@elitecme.com 
or call us toll free at 1-866-344-
0971, Monday - Friday 9:00 am 
- 6:00 pm, EST.

All 30 Hrs ONLY

$49.97 

Elite
Continuing Education

Three Easy Steps to Completing Your License Renewal

Step 1: Complete your Elite continuing education courses:

  Review the course materials.
  Complete the course participant sheet. To receive 
credit for your course, completion of the evaluation is 
mandatory.

  Submit your fi nal examination sheet and course 
evaluation along with your payment to Elite online, by fax, 
or by mail.

Step 2: Receive your certifi cate of completion.

  If submitting your course online you will be able to print 
your certifi cate immediately.

  If submitting your course by fax or mail a certifi cate will be 
e-mailed to you.

Step 3: Once you have received your certifi cate of completion you 
can renew your license. You should receive your renewal 
notice within 30 to 90 days of the expiration date in most 
states.

2015/2016 Continuing Education Course for Nursing Professionals

Customer Information
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Fill in the circle below numbers                                                                                                       0=Not likely at all, 5=Neutral and 10=Extremely likely

How likely is it that you would recommend Elite .................................................................................... 0     1     2     3     4     5     6     7     8     9     10

Best Practices for Opioid Prescribing in Chronic Non-Cancer Patients: If you answered yes to question 7, how will you change your practice as a result of 
this activity and indicate any barriers you percieve in implementing these changes: _____________________________________________________________
_______________________________________________________________________________________________________________________________

Bugs and Drugs Pharmacology of Infectious Disease Management: If you answered yes to question 7, how will you change your practice as a result of this 
activity and indicate any barriers you percieve in implementing these changes: ________________________________________________________________
_______________________________________________________________________________________________________________________________

Pharmacology: Mental Health Medications: If you answered yes to question 7, how will you change your practice as a result of this activity and indicate 
any barriers you percieve in implementing these changes: _________________________________________________________________________________
_______________________________________________________________________________________________________________________________

Vaccine-Preventable Diseases With the Threat of Potential Disease Outbreak: If you answered yes to question 7, how will you change your practice as a 
result of this activity and indicate any barriers you percieve in implementing these changes: ______________________________________________________
_______________________________________________________________________________________________________________________________

Please describe any clinical situations that you fi nd diffi cult to manage or resolve that you would like to see addressed in future continuing education:
     __________________________________________________________________________________________________________________________
     __________________________________________________________________________________________________________________________

List other topics that you would like to see provided: __________________________________________________________________________________
     __________________________________________________________________________________________________________________________

I agree to allow Elite to use my comments. If you answered yes, please provide your name and title as you would like them to  appear.
    ___________________________________________________________________________________________________________  

SELF-ASSESSMENT AND EVALUATION (Required)
Your feedback is vital for the planning and design of future educational activities and for continual process improvements. Thank you.

Please circle your American Board of Nurse Speciality(s):  CCRN     CORN     CRNI     ANP-BC     FNP-BC     PNP-BC     RN-BC     CEN     OTHER

To receive continuing education credit for this educational activity, completion of the self-evaluation is mandatory. Please answer all the questions for the 
courses you have completed and make sure you have fi lled out verifi cation of completion with all requested information on page 147.

Choose the appropriate answer for each course completed, mark you answers.
1. Was the activity evidence-based, free of commercial bias or infl uence?

2. Was the author’s expertise and knowledge of the subject evident in the content?
3. Did the content of this activity match my current (or potential) scope of practice?
4. Was the course well written, organized, and informative?
5. Was the presentation balanced and objective?
6. Did the activity support the stated learning objectives?
7. Do you plan to make changes to your practice as a result of this activity?
8. After completing the activity, are you more confi dent in your abilities?
9. The course information provided was: New, Review, or Both.
10.  Will this activity have an impact on your knowledge, competence, performance and patient outcomes.

Best Practices for Opioid 
Prescribing in Chronic Non-Cancer 

Patients - 3 Contact Hours

YES NO

1  

2  

3  

4  

5  

6  

7  

8  

New Review Both

9   

Yes No No Change

10   

Bugs and Drugs Pharmacology of 
Infectious Disease Management

12 Contact Hours

YES NO

1  

2  

3  

4  

5  

6  

7  

8  

Pharmacology: Mental Health 
Medications - 5 Contact Hours

YES NO

1  

2  

3  

4  

5  

6  

7  

8  

Vaccine-Preventable Diseases With 
the Threat of Potential Disease 
Outbreak - 10 Contact Hours

YES NO

1  

2  

3  

4  

5  

6  

7  

8  

New Review Both

9   

Yes No No Change

10   

New Review Both

9   

Yes No No Change

10   

New Review Both

9   

Yes No No Change

10   


