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As Our Patients are Aging… 

 Distinguish Disease or Normal Aging 
 Changes in Metabolism 
 Renal Changes 
 Homeostasis and Compensation of Change 

 Decline of thirst 
 Sensitivity to medications 
 Damage to Organ Systems from Illness or Critical Events 

 Multiple Disease process 



Aging with Success 

 Chronological Age does not equal Physiologic 
Age 

 Aging is effected by interactions of both 
genetics and the environment 

 People age at different rates with variations. 



Aging with Success 

 Keys to Successful Aging: 
 Enjoyment of Life 
 Maintain Mental Function 
 Avoid Disease 
 Maintain Physical Function 

 Homeostasis is still present, just less efficient. 
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Physiologic Changes with Aging 

 Reduced: 
 Maximum oxygen consumption 

(VO2max) 
 Resting Cardiac Output 
 Stroke Volume 
 Sense of balance 
 Body water and sodium 
 Blood cell mass 
 Lean body mass 
 Glucose tolerance test response 
 Sympathetic activity and 

neurotransmission 
 Thermoregulation 
 Immune responses 

 

 Increased: 
 Systolic Blood Pressure and peripheral 

Resistance 
 Vestibular sensitivity 
 Serum total cholesterol 
 Urinary nitrogen and creatinine 
 Urinary calcium 
 

 Variable: 
 Endocrine changes 
 Altered EEG 
 Altered Sleep 
 Changes in specific senses. 

 
 
 



Common Diseases of the Elderly 
associated with Aging 

 Osteoporosis 
 Osteoarthritis 
 Prostatic  Adenocarcinoma 
 Polymyalgia rheumatica 
 Temporal Arteritis 
 Septicemia 
 Pneumonia 
 Cirrhosis 

 Nephritis 
 Cerebrovascular Disease 
 Myocardial Infaction 
 Adult-onset Type 2 Diabetes 
 Neoplasm 
 Hypertension 
 Alzheimer’s Disease 
 Parkinson’s Disease 
 Emphysema 



Polypharmacy 

 Advances in medicine have produced a large 
number of drugs effective for the treatment of 
acute and chronic conditions  
 
But, the simultaneous use of many drugs in a 
given patient can produce unwanted or toxic 
effects  

 This is a particular problem in the elderly 



Polypharmacy 

 No specific number of drugs is needed, but 
in some studies: 

 
 Five or more drugs is defined as polypharmacy 

 



Polypharmacy 

 Polypharmacy leads to: 
 more adverse drug reactions. 

 drug-drug interactions. 
 decreased medication compliance. 
 poor quality of life. 
 unnecessary drug expense. 



Factors that contribute to 
polypharmacy 

 Number of chronic medical conditions 
 Multiple clinicians and specialists 
 Prescribing by brand and generic names 
 Self medication with prescription and OTC 

medications 
 Increased elder mobility 
 Direct-to-the-consumer advertising 
 ECF nurse requests 
 ‘On call’ Coverage 
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1.  Number of chronic medical conditions.2.  Female gender.  a.  Because they live longer.  b.  Women are more likely to seek medical care.3.  Multiple physicians including medical specialists, due to 1 in north and 1 in south, due to one in and one out of VA setting4.  Prescribing by brand and generic names.Self medication with prescription and OTC medications and other alternative txsECF nurse requestsPhysician on call does not know patient well, doesn’t get good hx from patient



Adverse Drug Reactions 

The most consistent risk factor for 
adverse drug reactions is the 
number of drugs being taken. 
The risk rises exponentially as the 

number of drugs increases 



Polypharmacy in the Hospital 

 Studies of hospital admissions have 
shown that polypharmacy and adverse 
drug reactions are found in 10-12% of 
patients admitted to medical services  
Of note... many of these adverse drug 

reactions on admission were due to 
over-the-counter medications 

 



Drugs Treating Drugs! 

 
 Since Drugs may be used to treat symptoms 

of adverse drug reactions, this adds to the 
patient's drug load! 
 



Drug Reactions 

 Drug reactions in the elderly often produce 
effects that simulate the conventional image of 
growing old: 
- Unsteadiness  - Drowsiness 
- Dizziness  - Falls  
- Confusion  - Depression 
- Nervousness  - Incontinence 

   - Fatigue / Malaise - insomnia   

 



Be Suspect of Drug Reactions! 

 Drugs may be prescribed for any of these 
problems. 

 Medicines must always be suspected as 
the cause of a new symptom, especially if 
the symptom shortly follows the institution 
of a new medication. 



Some Common Offending Meds: 

 Drugs most frequently associated with adverse 
reactions in the elderly are: 
 psychotropic drugs, especially benzodiazepines. 

 anti-hypertensive agents 

 Diuretics 

 digoxin  

 NSAIDS 

 Corticosteroids 

 Theophylline 

 warfarin   

 



Reasons for Adverse Effects 

 Most of these drugs have a narrow therapeutic 
index –  
 There is a small difference between therapeutic and 

toxic doses. 

 
 The number of drugs also increases the potential 

for drug-drug interactions. 
 



Reasons for Adverse Effects 

 One drug may block the effect of 
another.  
 For example: 

1) NSAIDS impair prostaglandin synthesis in 
the kidney. 

2) The results in salt and water retention. 
3) This can raise blood pressure in a patient 

whose hypertension has previously been 
controlled with anti-hypertensive drugs.  

 
 



Reasons for Adverse Effects 

 A drug may increase blood levels of another 
drug, producing toxic effects. 

 An example: 
 The addition of quinadine to a patient taking 

digoxin. 
 The digoxin level will increase, potentially leading to 

digitalis toxicity. 

 Many drugs can either increase or decrease the 
anti-coagulant effect of warfarin. 
 



Altered physiology in the elderly 
affects medications 

♥ Multiple organ system changes 
♥ Pharmacodynamics 
♥ Pharmacokinetics 



Multiple organ system changes 

 Cardiovascular changes due to disease more so than 
aging 

 Pulmonary system: disease more than normal aging 
 Urinary system: aging more than disease 
 GI tract 
 Musculoskeletal 
 Neurologic 
 Special senses 
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Presentation Notes
IN THIS PART, WHAT CHANGES IN THE ELDER’S BODY THAT AFFECTS USE OF DRUGSA.  Multiple organ system changes.  Are changes due to disease or aging?1.  Cardiovascular changes due to disease or life style more so than aging.  a.  Blood pressure increases with age.  b.  Intrinsic cardiac contractile function declines.  c.  Cardiac reserve diminishes.2.  Pulmonary system: disease more than normal aging: Asthma, COPD, Cancer3.  Urinary system: aging more than disease.  a.  64% nocturia, 40% urgency, 29% accidents.  b.  Peak bladder capacity is reduced, Residual urine volume increases with age.  d.  Men have prostatic hypertrophy.GI tract: dental changes, gum recession, tooth loss, reduced gastric acid and GI motility5. Musculoskeletal:  a. disuse, sedentary life style, muscle mass decreases by 30%  b. bone density changes, esp. post menopausal6. Neurologic: neuronal loss, dendritic changes, pigment accumulation, decr in neurotransmitters7. Senses:  impaired night vision, impaired color discrimination, lens opacities, high frequency hearing loss



Pharmacodynamics 

♥ Altered drug receptor sensitivity 
♥ Fewer beta adrenergic receptors 
♥ Beta adrenergic receptors are less sensitive 
♥ Benzodiazepine receptors are more sensitive 
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B.  Pharmacodynamics1.  Altered drug receptor sensitivity.  a.  The number of receptors to beta blockers and oral sympathomimetics is reduced and the receptors are less sensitive to the drugs blunting their effects.  b.  Receptors to benzodiazepines are more sensitive so that a smaller dose is needed to see the usual response.



Pharmacokinetics 

 Absorption 
 Distribution 
 Metabolism 
 Excretion 



Absorption 

 Reduced gastric acid and fluid- dissolution 
 Delayed gastric emptying 
 Reduced gastric acid - pH dependent absorption 
 Reduced GI blood flow - absorption 
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C.  Pharmacokinetics1.  Absorption  a.  The dissolution of some tablets and capsules may be reduced by less gastric acid and fluid.  b.  Drugs may be exposed whatever acid there is for longer periods as a result of delayed gastric emptying.    c.  The absorption of some acidic drugs such as aspirin is pH dependent.  Reduced gastric acid results in decreased absorption. Penicillin, sucralfate, ketoconazole.  d.  Disease states such as CHF cause reduced blood flow and edema of the GI tract resulting in incomplete absorption of drugs.



Distribution 

 Decreased total body water 
 Decreased lean body mass 
 Increased total body fat 
 CHF and impaired drug delivery 
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2.  Distribution  a.  There is a 10 to 15% decrease in total body water and lean body mass with increasing age.THEORETICAL:   b.  Water soluble drugs with poor distribution into adipose tissue will have a reduced volume of distribution thereby increasing serum drug concentrations when normal doses are used.  	c.  On the other hand, the increase in total body fat causes an increased volume of distribution of fat soluble drugs.  This creates a larger reservoir that increases the half life and produces longer durations of action including more prolonged adverse effects, if they occur.  d.  CHF causes reduced perfusion of organs and tissues.  This may impair drug delivery to the site of action.



Metabolism 

 Hepatic blood flow 
 First pass metabolism 
 Liver enzyme system activity 
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3.  Metabolism  a.  Hepatic blood flow is reduced with age and in CHF.  This means a longer half life of drugs that are metabolized by the liver. b.  For drugs subject to first pass metabolism, this effect is reduced causing higher peak serum drug concentrations.  c. while liver has a huge capacity to metabolize drugs, decrease in P450 enzyme systems are documented to cause longer half life of long-acting benzodiazepines, TCA’s, and some SSRI’s- paroxetine and fluoxetine



Excretion 

 Reduced renal blood flow 
 Age related decline in blood flow 
 Clcr declines 1% per year after 40 
 Best data on drug dosing is for renal function 

Presenter
Presentation Notes
4.  Excretion  a.  Renal blood flow is reduced by increasing age and CHF.  Thus, the kidneys are less effective at excreting some drugs and their metabolites.  A smaller dose is needed to achieve the normal effect.  b.  Renal blood flow is nearly halved, renal tubules are less able to concentrate urine.  c.  Creatinine clearance decreases with age (1%/yr >40).



Drug Interacting with Disease 

 Drugs can also interact with disease. 
 For Example: 

 Corticosteroids can: 
• worsen diabetes . 

• accelerate bone loss and osteoporosis.  

• hasten the development of cataracts . 

 Beta blockers precipitate bronchospasm in patients 
with asthma or COPD.  

 



Polypharmacy Medication Errors 

 The more medicines a patient takes, the harder 
it is to keep their administration correct. 

 Compliance problems can prevent therapeutic 
goals from being reached. 

 Risk factors for poor compliance are: 
 The number of drugs taken. 
 Their frequency of administration. 
 Whether age itself is a risk factor is not clear. 



Polypharmacy Medication Errors 

 As an illustration, in a study of patients 
with either diabetes or congestive heart 
failure: 
• Among patients taking one drug, 15% made 

errors.  
• Among those taking two or three drugs, there 

was a 25% error rate. 
• Over 35% of those taking four or more drugs 

made errors. 

 
 



Living with Multiple Drugs… 

 Little attention has been paid to quality of life 
and functional decline as a result of drug use. 

 Multiple drug use decreases the ability of the 
elderly persons to perform basic activities of 
daily living and increases the number of 
symptoms reported. 



Living with Multiple Drugs… 

 Further, in an outpatient study of demented 
patients: 
 12% were found to have worse cognitive impairment due to 

drug effects. 
 This improved when the offending drugs were 

discontinued. 

 



Drug Costs 

 Drug costs have risen markedly in the recent 
past. 
 The high cost of medication is frequently an 

economic burden on elderly persons living on a 
fixed income. 

 Using the fewest medicines necessary and taking into 
consideration use of less expensive choices, such as 
generics, can have a significant beneficial economic 
impact on patients  

 



What leads to polypharmacy? 

 Both patient and physician factors result in over-
prescribing of drugs. 
 Patient factors include communicating that a 

prescription medicine is expected. 
 Not reporting all currently used medicines or 

symptoms that might be drug induced can result: 
With duplicate prescriptions. 
Treating drug effects with additional drugs. 

 



What leads to polypharmacy? 

 A strong predictor of polypharmacy is seeing 
multiple physicians and using multiple 
pharmacies, 
 leads to incomplete knowledge by physicians of all 

drugs taken. 
 

 



What leads to polypharmacy? 

 Patients also  
• borrow medicines from relatives and friends.  
• self-medicate with over-the-counter medicines.  
• often use herbal and vitamin preparations with 

unknown pharmacologic effects. 

 Impaired cognition or vision and economic 
constraints can lead to overuse or underuse of 
medications. 

 



What leads to polypharmacy? 

 Clinicians are reluctant to stop a medication 
started by another physician 

 End points of drug therapy are seldom set and 
patients are not reevaluated for the need to 
continue medications 

 "Start slow, Go slow" may yield failure to raise 
the dose to a therapeutic level 

 Use of Multiple pharmacies 
 



Clinician Factors 

 Prescriber factors that play a role in 
polypharmacy include : 

• presuming that patients expect prescription 
medications. 

• prescribing drugs without sufficiently 
investigating clinical situations . 

• providing unclear, complex, or incomplete 
instructions on how to take a medicine  



Clinician Factors 

• not simplifying medication regimens as much as 
possible . 

• not conducting a medication review with the 
patient on a regular basis. 

• ordering automatic refills without adequate 
follow-up.  

• In addition, a lack of knowledge of geriatric 
clinical pharmacology can lead to inappropriate 
prescribing . 

 

 
 



How can polypharmacy be 
prevented? 

 Polypharmacy has multiple causes and, 
therefore, it's prevention is a complex task that 
requires addressing many factors. 

 A primary feature, is patient education! 
 Patients must be made aware that all medicines have 

adverse effects, even over-the-counter medicines! 

 



How can polypharmacy be 
prevented? 

 There is often a reluctance on the part of 
physicians to discontinue medications. 
 Discontinuing unnecessary medications is one of the 

most important aspects of decreasing polypharmacy. 

 



Reducing Polypharmacy 

 In order to reduce polypharmacy, a comprehensive 
medication history must be taken to know all the drugs 
a patient is taking. 
 This includes drugs prescribed by all the physicians a 

patient sees, prescription drugs taken that belong to 
someone else, such as a family member or friend. 

 This must also include: 
• over-the-counter drugs  

• Vitamins, minerals, and herbal preparations . 

 
 



Reducing Polypharmacy 

 Have the patient keep a list of all medicines 
taken. 

 Whenever reviewing medications: 
 Determine whether the drug is producing the desired 

effect. 
 Is the drug still needed?  
 Determine if the drug is producing any adverse 

effects. 

 



Reducing Polypharmacy 

 Use single daily dose regimens whenever 
possible to simplify drug regimens. 

 Limit the use of PRN medications and refills. 
 Consider all new medicines as a therapeutic trial. 
 Discontinue a drug if it is ineffective or 

intolerable adverse effects occur.  
 



Solutions 

 Once a day medications 
 Absolutely necessary medications only 
 Education 
 Involve family 
 Review of medications at each visit 
 Listening to the patient 
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D.  Solutions  1.  Once a day medications.  2.  Fewer, only absolutely necessary, medications.  3.  More and better education on proper use.  4.  Involve the family or other support services.  5.  More consistent review of the medication list by the physician at each office visit.  a.  Reinforces the importance and surveillance of the medication use.  b.  Catches problems with medications earlier before disaster.  c.  Creates opportunity to evaluate efficacy and discontinue those medications offering no benefit.  d.  Repeated opportunity to educate.



Comorbidities and 
Considerations for Management 
 Circulation 

 Atherosclerotic Cardiovascular Disease 
 Diabetes with Micro-vascular Complications 
 Cerebrovascular Disease 
 Renal Disease 

 Consider benefits of ACE Inhibitors, ARBs, Calcium 
Blockers 

 



Comorbidities and 
Considerations for Management 
 Pulmonary 

 Asthma 
 COPD / Ephysema 
 Effects of Nicotine and Smoke on Bronchial Tree 
 Effects of Pollutants 
 Pneumonoconiosis 

 Coal, Carbon, asbestosis, silicosis, bauxite fibrosis, berylliosis, 
siderosis (iron), silicosiderosis, etc. 

 Granulomatous/ Inflammatory Lung Ds  
 Sarcoidosis, Autoimmune Conditions 

 



Comorbidities and 
Considerations for Management 
 Immune: 

 SLE 
 Paraneoplastic Syndromes 

 Cushing Syndrome 
 SIADH 
 Hypercalcemia 
 Hypoglycemia 
 Carcinoid Syndrome 
 Polycythemia 
 Hyperaldosteronism 
 Anemia 
 Fever 

 



Comorbidities and 
Considerations for Management 
 Metabolic Syndrome 

 International Diabetes Federation 2006 Definition:  Central Obesity or BMI 
over 30 and 2 of the following: 
 Triglyucerides over 150 mg/dl 
 HDLc under 40 in males or under 50 in females 
 SBP over 130 or DBP over 85 
 Fasting Plasma Glucose over 100 or hx DM2 

 2004 American Heart Association/ National Cholesterol Education Program 
(NCEP) updated definition:  3 of the following: 
 Elevated waist circumfirence:  Men over 40”, Women over 35” 
 Elevated trig over 150 mg/dl 
 Elevated BP =/over 130/85 or use of blood pressure medication 
 Elevated fasting glucose = /over 100mg/dl or use of medication 

 Seen in about 44% of population over age 50! 
 



Benefits of Medication Side 
Effects 

 SSRI Medications: 
 Some Sedating, others stimulating 
 Some anorexic, some increase appetite 

 Cardiac Medications: 
 Chronotropic beta blockers/calcium blockers 
 Anxiolytic beta blockers 
 Spironolactone benefits for hyperaldosteronism 

 Primary =Conn’s Syndrome/ Aldosterone producing adenoma, 
glucocorticoid hyperaldosteronism, adrenal hyperplasia. 

 Secondary= Hepatic Cirrhosis 

 



Benefits of Medication Side 
Effects 

 Cardiac Medications: 
 Diuretics and or Ace Inhibitors 

 Potassium effects 

 Nitrates 
 Afterload and Preload Reduction 

 ASA 
 Anti-inflammatory and platelet effects 
 Analgesic effects 

 



Benefits of Medication Side 
Effects 

 Analgesics 
 Anxiolytic properties of Morphine 
 Analgesic benefits of adjunct medications such as 

gabapentin, cymbalta, amitryptiline. 

 
 



Take away messages 

 Understand why the elderly deserve special treatment. 
 First, do no harm ! 
 Start low, Go slow, but Get there! 
 Every medicine needs a problem on the list. 
 Check medicines regularly. 
 Ask about side effects and ability to take medicines. 
 When drug response doesn’t add up, think about why and then 

alternatives. 
 Consider how Diseases and Comorbidities interact and Combine 

management options when able. 



The End 
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