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INTRODUCTION

The opioid epidemic continues to devastate America. 
It is estimated that 6.7–7.6 million adults living in the 
US currently have an opioid use disorder (OUD).1 
Previously, opioid overprescribing was considered the 
main driver for the escalating crisis: over 80 prescriptions 
were written per 100 people at the height of prescribing 
in 2012.2 However, despite a nearly 50% decrease in pre-
scription opioids (to 43 prescriptions per 100 persons) 
in the United States,2 opioid overdoses still claimed the 
lives of over 100,000 Americans in the year ending in 
April 2021. These numbers sadly continue to escalate.3 
Simultaneously, fear of prescribing opioids has led to a 
pain care crisis of sorts resulting in undertreatment of 
pain,4 abrupt cessation of chronic opioid therapy (with 
increased risk of illicit opioid use and even death from 
overdose or suicide), and decreased quality of life.5 The 

revised Centers Disease Control guidelines (2022)6 have 
reflected the need for a more nuanced and individual-
ized use of prescription opioids.

The escalating number of lives lost and impacted by 
the opioid crisis is accompanied by escalating costs of 
healthcare. Healthcare costs for people who misuse opi-
oids are approximately eight times higher than for those 
who do not. In 2020, the annual healthcare costs for 
these individuals exceeded $500 billion. In comparison, 
the entire Medicare and Medicaid programs cost $672.1 
billion and $565.5 billion, respectively.7 Individuals who 
misuse opioids have higher rates of early termination of 
care and leaving the hospital with incomplete treatment.8 
Spending on four federally illegal drugs (cannabis-legal 
in some states, cocaine, heroin and methamphetamine) 
by Americans reached nearly $150 billion in 2016 and has 
increased considerably with the rising use of stimulants.9 
Inadequate treatment of OUD leads to further morbidity, 
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costly readmissions and mortality.10 Additionally, pre-
existing OUD has unique detrimental consequences 
during the perioperative period. Preoperative OUD has 
been associated with adverse postoperative outcomes in 
a variety of surgeries including total hip and knee ar-
throplasty,11 cesarean delivery,12 coronary artery bypass 
surgery,13 and spine surgery including prolonged length 
of stay, higher costs, and higher frequencies of surgical 
complications.14

BACKGROU N D

Anesthesiologists are leaders in perioperative medicine 
and pain management. Both undertreated pain and 
OUD have a significant impact on perioperative out-
comes. Anesthesiologists have a key role in navigating 
the complex interplay of providing effective analgesia, 
decreasing risks associated with opioids, preventing the 
development of an OUD, and maintaining recovery. 
Recognizing risk factors in the development of OUD 
and having a basic understanding of the disease of ad-
diction and barriers to treatment are essential for anes-
thesiologists to achieve these goals.

Brief overview of OUD

The American Society of Addiction Medicine defines 
addiction as a treatable, chronic medical disease involv-
ing complex interactions amongst brain circuits, genet-
ics, the environment, and an individual's life experiences. 
People with addiction use substances or engage in behav-
iors that become compulsive and continue despite harm-
ful consequences.15 While addiction (better referred 
to as substance use disorder) is a medical disease that 

responds to appropriate treatment, the paths to treat-
ment have historically remained outside standard and 
mainstream healthcare, thus stigmatizing treatment.

Given the prevalence of OUD, anesthesiologists 
should have a basic understanding of the disease state 
of OUD. OUD exists along a continuum from mild to 
severe.16–21 The Diagnostic and Statistical Manual of 
Mental Health Disorders, 5th Edition (DSM-V) defines 
OUD as a problematic pattern of opioid use leading to 
clinically significant impairment or distress (Table 1).16 
The severity of the OUD is determined by the number 
of criteria met: mild 2–3, moderate 4–5, and severe >6. 
Hence, one may observe a spectrum of aberrant behav-
ior related to opioid use in the perioperative setting.

The best treatment options are multidisciplinary, 
incorporating behavioral treatments (e.g., psychoso-
cial counseling, contingency management, and others) 
with pharmacological therapies. There are currently 
three Federal Drug Agency-approved medications for 
the treatment of OUD (MOUD): buprenorphine, meth-
adone, and naltrexone. MOUD improves outcomes, 
retention in treatment, decreased morbidity and mor-
tality. Still, recovery is usually a life-long process that 
may require multiple attempts at treatment. Retention in 
treatment (for 6 months) may take an average of eight at-
tempts, so encouragement and persistence are essential 
to survival and long-term recovery.17

Barriers to treatment

Despite the abundance of evidence for the effective-
ness of MOUD, numerous barriers prevent access to 
treatment. A 2019 survey reported that less than 35% 
of adults with OUD had received treatment in the past 
year.18 Additionally, it has been estimated that there is a 

TA B L E  1   DSM-5 OUD criteria.

American Psychiatric Association criteria for opioid use disordera

Impaired control Social impairment Risky use Pharmacological criteria

1. Taking larger amounts or 
taking drugs over a longer 
period than intended

5. Problems fulfilling 
obligations at work, school 
or home

8. Using opioids in physically 
hazardous situations

10. Tolerance (i.e., need for 
increased amounts or diminished 
effect with continued use of the 
same amount)

2. Persistent desire or 
unsuccessful efforts to cut 
down or control opioid use

6. Continued opioid use 
despite having recurring 
social or interpersonal 
problems

9. Continued opioid use despite 
ongoing physical or psychological 
problems likely to have been caused 
or worsened by opioids

11. Experiencing withdrawal 
(opioid withdrawal syndrome) 
or taking opioids (or a closely 
related substance) to relieve or 
avoid withdrawal symptoms

3. Spending a great deal of time 
obtaining or using the opioid 
or recovering from its effects

7. Giving up or reducing 
activities because of opioid 
use

4. Craving, or a strong desire or 
urge to use opioids

Note: Criteria from American Psychiatric Association.16

aOpioid use disorder can be classified by severity according to the number of criteria met: Mild (2–3 criteria); Moderate (4–5 criteria); Severe (6 or greater criteria).
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gap of 4–7 years between disease onset and initial treat-
ment.19,20 Barriers to treatment for OUD include stigma, 
inadequate education and training, delivery system 
fragmentation, regulatory and legal barriers, insurance 
coverage, and inadequate reimbursement that disincen-
tivizes care.21

Stigma is a potent barrier to OUD treatment. Negative 
public attitudes towards individuals with OUD and 
other SUDs have been found to exceed those reported 
for other medical conditions, including mental illness.22 
High rates of stigma have also been reported amongst 
health care professionals, leading to detrimental conse-
quences for connecting patients with OUD treatment. 
Studies have found that primary care physicians' views, 
including measures of blame and desire to distance one-
self towards patients with OUD were as high as the gen-
eral public.23–25 Attention is increasing regarding the role 
of language in exacerbating stigma. Using non-blaming 
terms, such as “person with substance use disorder”, has 
been found to decrease stigma versus language such as 
“substance abuser”.26,27

Stigma also exists towards the use of MOUD, par-
ticularly methadone and buprenorphine, which may be 
viewed as substituting one drug of abuse for another.28 
Indeed, there are significant disagreements about the 
value of these evidence-based, life-saving treatments 
even within the addiction community.29

Insufficient education and regulatory requirements 
also pose significant barriers to treatment access. 
SUD treatment is typically separated from mainstream 
healthcare, and education on OUD has neither been 
required nor standardized for clinicians in the United 
States.21 Addiction medicine is a young field that be-
came a subspecialty of the American Board of Medical 
Specialties in 201530 thus limiting clinicians' exposure. 
The separation from mainstream medicine further in-
creases the inherent stigma described above, creating 
additional barriers to individuals with SUD seeking to 
obtain treatment. Unfortunately, restrictive regulations 
were previously established for treatment, requiring spe-
cialized prescribing clinics, observed dosing, and close 
behavioral monitoring, thus further isolating addiction 
treatment from primary/mainstream care and integrated 
treatment practices. These restrictions engendered feel-
ings of isolation, hurt, shame, failure, mistrust, and low 
self-esteem, adding barriers to treatment and increasing 
the stigma of addiction.31

We are optimistic, however, that the recent elimina-
tion of the X-waiver in the U.S. via the Consolidated 
Appropriations Act of 202332 can lead to drastic reduc-
tions in mortality, as was observed in France in 1996.33 
The removal of this barrier will enable clinicians who 
encounter patients with OUD to treat them, even if 
they do not intend on building an addiction medicine 
practice themselves. These clinicians often are the front 
line, serving as the initial access point to treatment of 
OUD for vulnerable populations. Encouraging periodic 

prescribing may vastly expand access and even brief 
courses of buprenorphine initiated in the inpatient set-
ting lead to decreased illegal opioid use.34 Increasing 
the comfort level of physicians to prescribe buprenor-
phine when clinically indicated and requested/agreed 
by the patient can be increased by utilization of free 
online tools from the Substance Abuse and Mental 
Health Services Administration (SAMHSA) as well as 
strengthening relationships with current OUD special-
ists.35 These bridges can enable physicians without sub-
stantial training or certification in addiction to initiate 
buprenorphine for vulnerable patients and refer to on-
going treatment. Anesthesiologists and pain physicians 
are prime clinicians who may fill this role and in doing 
so save lives.

OU D A N D TH E 
A N ESTH ESIOLOGIST

Unfortunately, anesthesiologists and pain physicians 
may lack confidence and education on OUD treatment 
and prevention. OUD training has historically been 
limited in medical schools and residencies36 as well as 
how to treat comorbid pain in this patient population. 
Anesthesiologists may feel challenged with multiple bar-
riers when treating both pain and addiction; indeed, one 
survey study of anesthesiologists and pain physicians 
demonstrates that the most-perceived barriers to rec-
ommending starting buprenorphine for OUD included 
lack of appropriate clinical environment for prescribing, 
poor administrative support, poor payor mix, and the 
difficulty of treating OUD.37

It is understandable that some anesthesiologists, par-
ticularly those who only practice in the operating room 
setting, may feel uncomfortable initiating treatment for 
patients with OUD. The passage of the recent Medication 
Access and Training Education act, however, will re-
quire all clinicians (unless otherwise exempt due to pre-
vious training), seeking a DEA license, to obtain 8 h of 
training on management of patients with OUD.38

The purpose of this act according to SAMHSA is 
“Given the urgency of the nation's overdose crisis, the im-
portance of practitioners receiving training in substance 
use disorders (SUD) cannot be overstated. Incorporating 
training on SUD into routine healthcare will enable prac-
titioners to screen more widely for substance use disor-
ders, treat pain appropriately, prevent substance misuse, 
and engage people in life-saving interventions.”.39

Thus, this mandatory education hopes to provide nec-
essary resources to increase all clinician's comfort level. 
Therefore, all anesthesiologists may play a role; the gen-
eral anesthesiologist may screen and refer to treatment, 
while health systems with adequate resources such as 
an acute pain service can additionally initiate treatment 
and refer for ongoing care. Providing anesthesiologists 
with the education and tools needed to effectively care 
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for perioperative patients with comorbid OUD in this 
manner has the potential to impact perioperative health 
outcomes and save lives, especially given the prevalence 
of the disorder.

Patients with OUD frequently present for surgery 
and may be misusing opioids. Nearly 12% of hospital-
ized patients have an active SUD.40 According to a 2022 
study, as many as 2 in 5 patients in the preoperative pe-
riod may present with unhealthy substance use, defined 
by the Tobacco, Alcohol, Prescription medications, and 
other Substance (TAPS) Tool,41 before elective surgery. 
Given the potential impact of substance use on surgi-
cal outcomes, increased recognition of the problem by 
screening patients is a critical next step for surgeons and 
perioperative care teams.42

Some patients may be in recovery and prescribed 
MOUD (buprenorphine, methadone, or naltrexone); 
however, many patients will present with active, un-
treated disease. Almost one-third will terminate care 
early because of drug cravings, fear of mistreatment, 
financial and social pressures, and most commonly 
withdrawal.7 Patients with untreated OUD may have 
complicated hospital courses with decreased adherence 
to treatment plans, resulting in readmissions and poor 
outcomes.7 These scenarios present challenges and op-
portunities for anesthesiologists who are masters of the 
perioperative space.

While a formal diagnosis of OUD using the DSM-5 
criteria may require time and often repeated visits, an-
esthesiologists can screen for OUD by employing pre-
operative questionnaires using validated tools, such 
as the National Institute of Drug Abuse “Drug Abuse 
Screening Test” (DAST-10) (Appendix  1),43 in a more 
time efficient manner.43 Thus, despite the complexities 
regarding OUD, recognizing and developing perioper-
ative treatment plans for patients suffering with OUD 
does not have to be burdensome. If a patient screens 
positive, anesthesiologists can express their concern 
to the patient and/or notify the surgical team, medi-
cal team, and/or social worker to ensure appropriate 
treatment after surgery. The perioperative period is a 
particularly challenging time for patients with OUD.44 
Chronic opioid exposure may lead to tolerance and hy-
peralgesia, potentially making effective postoperative 
analgesia with opioids more difficult.45 Multimodal 
analgesia and regional/ local anesthetic techniques are 
essential.

Overview of perioperative care for patients with 
an OUD

Preoperative considerations

Early identification of patients with treated or untreated 
OUD is advantageous to allow time for the development 
of a coordination of care and patient education. The 

recent Health and Human Services Pain Management 
Interagency Best Practices Interagency Task Force 
concluded that preoperative SUD screening is recom-
mended46 and use of more detailed assessment tools 
are recommended in patients who screen positive.47 
Unfortunately, preoperative screening for opioid use is 
uncommon. A recent survey reported only 7% of patients 
were screened for preoperative opioid use. Perceived bar-
riers to screening included insufficient time, logistics in-
cluding clinic workflow, not perceiving screening as a 
priority, and lack of experience in chronic opioid use and 
OUD.48 Implementation of successful screening proto-
cols have been reported despite these barriers including 
the EMPOWER consensus protocol for OUD screening 
and treatment stratification.49 The EMPOWER protocol 
identified not only those with OUD but stratifies patients 
according to severity of disease. More extensive screen-
ing such as the EMPOWER may be utilized prior to the 
day of surgery (including in the preoperative clinic) to 
help coordinate care.

Table 2 provides additional information to assess pa-
tients in the preoperative period.

For patients receiving MOUD, a UDS along with 
documentation from your state's online controlled sub-
stance prescribing history (PDMP) can be considered 
preoperatively to confirm compliance with treatment. 
Care should be tailored to the individual patient's needs 
and may differ based on the type of MOUD the patient 
is receiving.

Perioperative considerations for patients 
taking MOUD

Table 3 provides a brief overview of management of pa-
tients on methadone and naltrexone, however, a robust 
discussion of these medications is beyond the scope of 
this manuscript.

Buprenorphine

Buprenorphine has unique pharmacological properties 
that may lead to confusion regarding its use in the perio-
perative period. Buprenorphine is a partial mu-agonist 
and has the highest binding affinity for the mu-receptor 
of readily available opioids while being a kappa- and 
delta-receptor antagonist. Sufentanil alone has a higher 
binding affinity.50 Hence, buprenorphine can displace 
other opioids causing opioid withdrawal but can also 
treat opioid withdrawal symptoms in the absence of other 
opioids. Buprenorphine has several properties contrib-
uting to its efficacy in the treatment of OUD, including 
both mu (high affinity, low efficacy, and slow dissocia-
tion kinetics/long half-life) and non-mu-opioid recep-
tor factors (long terminal half-life and lipophilicity).51 
Kappa-antagonism may be an important consideration 
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in MOUD; most opioids have kappa- and delta-agonism 
which lead to the euphoria/dysphoria and depression 
associated with full opioid agonists.51 The absence of 
kappa-agonism and blocking of that receptor may in-
terrupt the cycle of addiction and potentially decrease 
the risk of respiratory depression.52 Buprenorphine is 
commonly formulated with naloxone in a 4:1 ratio. The 
naloxone is inactive unless crushed or injected and used 
intransally or intravenously.53 Additionally, as a partial 
agonist at the mu-receptor, buprenorphine is associated 
with decreased euphoria, gastrointestinal disturbances, 
and respiratory depression, leading to benefits such as 
decreased sedation and constipation, but enabling sup-
pression of withdrawal and carvings.51 Despite its par-
tial mu-agonist property, it remains a potent analgesic, 
potentially via its interaction with other receptors such 

as the opioid receptor-like 1.51 While the half-life of bu-
prenorphine is long (typically 24–42 h for transmucosal 
products), its analgesic half-life is generally shorter (in 
the range of 6–8 h).51 Because of buprenorphine's high 
binding affinity, a relative dose-dependent receptor oc-
cupancy can be established.54 Buprenorphine is Federal 
Drug Agency-approved for both chronic pain (in a twice 
daily buccal film or weekly transdermal patch) as well 
as OUD (in an extended release parenteral subcutaneous 
injection, sublingual tablet, or film).55

Several investigators have quantified the dose-
dependent receptor occupancy of buprenorphine.56,57 At 
16 mg/day, perhaps 5%–10% of receptors remain avail-
able for other opioids. At 24–32 mg/day, virtually all re-
ceptors are occupied and additional buprenorphine or 
full agonists will provide little additional analgesia.50

TA B L E  2   Overview of preoperative recommendations for patients with OUD.

Patients receiving MOUD Patients with suspected or untreated OUD

1.	 Check prescription drug 
monitoring program (PDMP)

2.	Confirm MOUD dosing:
•	 Methadone dosing with 

methadone clinic
•	 Buprenorphine dosing with 

outpatient prescriber/PDMP
•	 Naltrexone dosing and 

formulation (oral vs. 
injectable [date]) with 
prescriber

3.	Plan MOUD preoperative 
dosing (see detailed discussion 
in text “Perioperative 
considerations for patients 
taking MOUD”):
•	 Buprenorphine: continue 

preoperative dose (consider 
BID or TID dosing)

•	 Methadone: continue 
preoperative dose

•	 Naltrexone: coordinate with 
prescriber, consider 48–72 h 
and oral bridge as indicated

1.	 Screen all patients for OUD
•	 NIDA quick screen
•	 DAST-10
•	 Consider use of “Screening, brief intervention, referral to treatment (SBIRT)”a

2.	Assess for opioid misuse risk factors
•	 Opioid risk tool
•	 Assess for personal or family history of OUD, SUD, or untreated mental illness

3.	Consider obtaining urine drug screenb

4.	Assess for signs of opioid withdrawal54,130,131

•	 Nausea/vomiting
•	 Diarrhea
•	 Lacrimation
•	 Rhinorrhea
•	 Diaphoresis
•	 Shivering
•	 Piloerection
•	 Yawning
•	 Sneezing
•	 Restlessness
•	 Tremor
•	 Tachycardia

4.	Set expectations and devise a 
patient-centric and team-based 
pain care plan
•	 Educate patients that some 

pain is expected and normal 
after surgery; however, every 
effort will be made to provide 
adequate analgesia

•	 Discuss non-opioid, 
interventional, and non-
pharmacologic analgesic 
options

•	 Discuss post-discharge pain 
care plans and post-surgical 
opioid taper as indicated

5.	Use non-stigmatizing language (e.g., “person with OUD”)
6.	Set expectations and devise a patient-centric and team-based care plan

•	 Consider recommending or prescribing MOUD
•	 Education patients that some pain is expected and normal after surgery; however, every effort 

will be made
•	 Discuss non-opioid, interventional, and non-pharmacologic analgesic options
•	 Discuss post-discharge pain and OUD treatment plans

Abbreviations: DAST, Drug Abuse Screening Tool; NIDA, National Institutes on Drug Abuse; SBIRT, Screening, Brief Interventions, Referral to Treatment.
aEvidence suggests growing evidence of efficacy in illicit drug misuse/abuse132 [60-evidence supporting sbirt].
bAmerican Society of Anesthesiologists Task Force practice advisory for pre anesthesia evaluation does not comment on the preoperative use of UDS133 
[61-committee on standards and practice].
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SU M M ARY OF 
RECOM M EN DATIONS FROM 
TH E A M ERICA N SOCIETY 
REGIONA L A N ESTH ESIA PAIN 
M EDICIN E M U LTI- SOCIETY SU D 
WORK ING GROU P

The output of the American Society Regional Anesthesia 
Pain Medicine SUD Multi-Society Working Group cre-
ated an education review and specific evidence-based 
perioperative recommendations for anesthesiologists 
to guide intra- and postoperative management of pa-
tients with OUD.58 The two key conclusions were: (1) to 
decrease the risk of OUD recurrence, buprenorphine 
should NOT be routinely discontinued in the periop-
erative setting; and (2) buprenorphine can be initiated 
in untreated patients with OUD and acute pain in the 
perioperative setting to decrease the risk of opioid recur-
rence and death from overdose. We will next provide a 
review of these 2 recommendations.

Perioperative management of patient on 
buprenorphine

In the past, there has been debate about whether to con-
tinue buprenorphine perioperatively because of con-
fusion about the analgesic efficacy of this drug in the 
setting of profound opioid tolerance and opioid bind-
ing potency. Given this complexity recommendations 
varied widely. Previous recommendations often recom-
mended discontinuing buprenorphine for at least 5 days 
priors to surgery.59–62 There is further discrepancy in 

health system protocols in regards to the time to hold 
buprenorphine prior to surgery. Boston Medical Center 
recommended holding buprenorphine for 1 day prior 
to surgery.63,64 On the other hand, guidelines from the 
University of Kentucky recommended to continue 
buprenorphine.64 Furthermore, the Veterans Health 
Administration had 2 recommendations; one in which 
buprenorphine is discontinued and another in which it 
was continued, although they noted it should be contin-
ued in most patients.64 Despite this suggestion, a recent 
survey conducted in a large Veterans's health care system 
reported 66% of patients experienced a buprenorphine 
hold at some point perioperatively.65

There is growing consensus, however, that buprenor-
phine should be continued in the perioperative period. 
MacIntyre et al.66 demonstrated that pain relief and opi-
oid requirements in the first 24 h after surgery in patients 
receiving buprenorphine or methadone MOUD had no 
difference in pain intensity ratings whether they con-
tinued or discontinued treatment during the first 24-h 
postoperatively. Those that discontinued treatment con-
sumed large quantities of IV-PCA opioids. Additionally, 
a recent retrospective review of 275 patients found that 
patients continued on buprenorphine utilized less mor-
phine milliequivalents at all time periods (PACU, PACU 
discharge, 24 h, 24–48 h postoperatively) than patients 
who discontinued their buprenorphine. Patients who 
were continued on their buprenorphine were also less 
likely to require inpatient pain consults.67 Several other 
studies also reported adequate postoperative pain con-
trol in patients taking Buprenorphine.66,68–71

Discontinuing buprenorphine perioperatively was as-
sociated with decreased rates of returning to treatment. 

TA B L E  3   Review of food drug administration approved medications for MOUD.

Methadone Buprenorphine Naltrexone

Mechanism of action Full agonist at mu-opioid receptor Partial agonist at mu-opioid 
receptor

Antagonist at mu-opioid receptor

Dosing average range •	 80–100 mg daily •	 4–24 mg daily •	 380 mg IM depot injection
•	 50 mg oral daily

Setting •	 Licensed outpatient treatment 
program (OTP)

•	 Any medical setting •	 Any medical setting

Advantages •	 Care provided in highly 
structured supervised setting with 
built in resources

•	 Use in comorbid pain
•	 Low diversion

•	 Care provided in a variety of 
outpatient models; less structured 
then outpatient Treatment 
program

•	 Lower risk of overdose
•	 Use in comorbid pain 

management
•	 Dosing flexibility

•	 Low diversion
•	 Not an opioid
•	 Improved compliance
•	 No physical dependence
•	 Verifiable dosing
•	 Less stigma

Disadvantages •	 Caution with QTc prolongation
•	 Adverse effects: May increase 

LFTs, constipation and other 
opioid-related side effects

•	 Caution with increased overdose 
risk

•	 Withdrawal with abrupt cessation

•	 Diversion possible
•	 Adverse effects: Constipation and 

other opioid-related side effects
•	 Withdrawal with abrupt cessation

•	 Cannot be used for comorbid 
pain

•	 Adverse Effects: Flu like 
symptoms at first injection

•	 Requires ~10-day opioid free 
period prior to initiation to 
avoid precipitated withdrawal

Note: Reprinted with permission from Barreveld et al.50
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Wyse et al.65 reported that amongst patients who had bu-
prenorphine discontinue perioperatively, 13% of patients 
had not restarted within 30 days of surgery, and these 
incidences increased to 25% and 33% at 6 and 12 months 
postsurgery, respectively. Reasons for lack of buprenor-
phine resumption included delay in appointment with 
their buprenorphine prescriber and/or resuming the 
prescription postsurgery, lengthy preoperative hold of 
buprenorphine, initiate an opioid for postsurgical pain 
without concomitant buprenorphine and returned to 
use.65 SAMHSA recommends that if buprenorphine 
was held prior to surgery, attempts should be made to 
reinitiate it prior to hospital discharge.72 Discontinuing 
buprenorphine is particularly alarming given that dis-
continuation has been associated with an unacceptably 
high incidence of disease recurrence, return to illicit 
drug use, and overdose.22,73–76 The risk of overdose is 
particularly high in the immediate period following bu-
prenorphine cessation,22 thus perioperative cessation 
may endanger patients.

As the risks for discontinuing buprenorphine become 
more evident, recommendations to continue buprenor-
phine are becoming more common.19,64,74,77,78 Mass 
General Hospital recently changed their recommenda-
tions suggesting instead of discontinuing buprenorphine 
that buprenorphine should be continued in patients 
on 16 mg or less and when pain is expected to be mild. 
For doses >16 mg and pain is expected to be moderate 
or severe, they recommended to split the dose to enable 
more effective analgesia and to reduce the dose on the 
day prior or day of surgery to enable effective analgesia 
with full mu-agonists.64 These newer recommendations 
incorporate the findings that adequate analgesia can 
be achieved in patients on buprenorphine as well as the 
risks of overdose of return to use when buprenorphine 
maintenance is discontinued.79

While there is now general agreement that buprenor-
phine should be continued perioperatively regardless of 
type of surgery,45,71,80 there is less consensus on the need 
to taper.81,82 There are increasing recommendations to 
continue home dose of buprenorphine. Baresh et al.81 
recently performed a literature review and recom-
mended continuation of buprenorphine at home dose. 
Kohan et al.19 also recommended continuing the home 
dose of buprenorphine. Additionally, a recent practice 
advisory by Goel et al.83 suggested the continuation of 
the home buprenorphine dose in most cases. It is im-
portant to consider risk factors for OUD recurrence 
prior to considering tapering the patients' home bu-
prenorphine dose.73 Risk factors include <20 months of 
treatment with buprenorphine, a positive UDS within 
the last 20 months, discharge from the hospital without 
maintenance of buprenorphine, and lack of communi-
cation with the patient's buprenorphine prescriber.83 
Other authors have recommended maintaining but 
decreasing the dose of preoperative buprenorphine 
particularly when the expected postoperative pain is 

expected to be of moderate to severe intensity.59–61 
Lembke et  al.84 recommended decreasing the dose 
of buprenorphine to 12 mg 2–3 days prior to surgery, 
with return to maintenance dose by 3 days postsurgery. 
Quaye and Zhang,78 recently recommended continuing 
home dose for minor surgeries but decreasing the dose 
to 8 mg daily for major surgeries.

Similar to patients on preoperative opioid therapy, 
patients with OUD often have developed physiologic 
dependence to opioids. This opioid tolerance, whether 
from the use of illicit opioids or from MOUD should be 
considered when dividing an adequate analgesic plan. 
Additionally, patients do not derive sustained analge-
sia from maintenance doses of MOUD. The analgesic 
duration of action of methadone and buprenorphine 
is 4–8 h, shorter than the duration of action to reduce 
cravings.85–88 Clinicians may need to administer higher 
doses or more potent opioid analgesics than would be 
provided to opioid naïve patients.77 In contrast, Roberts 
and Meyer-Witting89 recommends increasing the bu-
prenorphine dose by 25% for major surgeries.

It is important to utilize a multimodal analgesic regi-
men including non-pharmacologic treatments when car-
ing for patients on buprenorphine for OUD.90 Adequate 
treatment of pain is essential. Literature suggests that 
undertreating acute pain can lead to decreased respon-
siveness to opioid analgesics, thus making subsequent 
pain more difficult to treat.91,92 Administration of 
NSAIDS and acetaminophen, adjuvant analgesics such 
as tricyclic antidepressants or anticonvulsants should 
be co-administered accordingly.93–95 Comprehensive 
recommendations for the use of a multimodal analgesic 
regimen were reported in the Multisociety Guidelines by 
Kohan et al.19

Figure 1 multimodal analgesia recommendations.19

If full mu-agonists are deemed necessary to treat 
postoperative pain, opioids with high receptor binding 
affinity (sufentanil, fentanyl, and hydromorphone) are 
recommended.55 Sufentanil has the highest intrinsic 
efficacy of our available full opioid agonists, reaching 
maximal analgesic effectiveness at only 50% receptor 
occupancy. Hence, small amounts of sufentanil will pro-
vide the most effective analgesic benefit.51 Short acting 
full mu-agonists can be titrated to effect using the low-
est dose necessary.95 While concerns may exist that ad-
ditional opioid analgesics in patients receiving MOUD 
will result in respiratory or central nervous system de-
pression, this phenomena has never been clinically 
demonstrated.63 Clinicians may also have concerns that 
exposing patients to opioids may increase the risk of 
return to use; however, there is no evidence that expo-
sure to opioids analgesics in the presence of acute pain 
increases the risk of return to use in patients receiving 
MOUD.63 In fact, untreated pain has been found to be a 
trigger for return to use.96 If full mu-agonists are needed, 
patients should be provided the lowest effective dose or 
shortest period of time.45
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Additionally, the dose of buprenorphine can be di-
vided to enhance the analgesic properties of the medica-
tion77,86 since as previously noted the analgesic half-life 
is about 4–8 h.85

Discharge planning should include communica-
tion with the patient's buprenorphine prescriber (a 
“warm hand-off”).45 A detailed plan to taper full mu-
agonists is essential.19 Strategies to maximize return to 
use should be incorporated.45 If the patient is at high 
risk of recurrence and in need of full mu-agonists for 
sufficient analgesia, consider providing short 1–3 day 
scripts to avoid overuse. Buprenorphine is a powerful 
analgesic and addition of standard full opioid agonists 
may not be necessary with concomitant utilization of 
multimodal analgesics. While the analgesic ceiling of 
buprenorphine has not been clearly elucidated, short-
term supplemental buprenorphine may be sufficient to 

aid analgesia in patients on low to moderate buprenor-
phine doses.97

BU PRENORPH IN E 
PERIOPERATIVE MOU D 
CONSIDERATIONS

•	 Continue home dose.
•	 Do not routinely reduce and never discontinue 

preoperatively.
•	 May divide into BID or TID dosing for improved 

analgesia.

Coordinate MOUD and postoperative pain care plan 
with surgeon, patient, and outpatient buprenorphine 
prescriber.

F I G U R E  1   Multimodal recommendations for perioperative management. Reprinted with permission from Kohan et al.58
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Discharge planning

It is important to support patients with active OUD or 
in recovery during the perioperative and in particular 
postoperative period for pain, opioid withdrawal, or 
aberrant opioid use. The postoperative plan should be 
tailored to meet the patient's individual needs as de-
termined by analgesic requirements, surgical complex-
ity, opioid use history, medical comorbidities, support 
systems, and overdose risk. Additionally, all decision-
making regarding management and use of controlled 
substances should be shared with the patient, the sur-
gical team, primary care team, and the outpatient ad-
diction medicine clinician or MOUD prescriber.45 If 
needed, a short course of a full mu-agonist can be pre-
scribed concomitantly with the patient's home dose of 
methadone or buprenorphine. Tapering instructions, 
to wean off of the full mu-agonist, should be provided. 
The patient should also be educated on the use of harm 
reduction strategies and availability of naloxone prior 
to discharge as described below.19,45

Additional discharge recommendations include em-
phasis on overdose and infection prevention, as well as 
linkage to care.98

Recommendations on initiating buprenorphine in 
patients with untreated OUD

As the opioid epidemic continues, there is a growing 
need to increase access to care at all health care access 
points. Expanded access to MOUD reduces the number 
of overdose deaths.4,22 The period of hospitalization has 
been found to a particularly vulnerable time for patients 
with OUD. The most compelling reason to consider ini-
tiating treatment prior to hospital discharge is the unac-
ceptably high risk of death of a patient with OUD in the 
first 28 days following a hospitalization; this risk may be 
higher than any other time in these individuals' lives.10 
There is thus a reachable moment for anesthesiologists/
pain physicians to assist in preventing death by consid-
ering initiation of MOUD, particularly with buprenor-
phine. Hospitalization provides a unique opportunity 
to establish trust, treat pain and opioid withdrawal, 
and coordinate outpatient follow-up treatment with 
the help of coordinated care teams. Since not all hospi-
tals have the resources to engage in high-quality coor-
dinated care, it should be noted that evidence suggests 
that Buprenorphine is life-saving, even if only taken for 
a short period.99,100 The number needed to treat with 
buprenorphine is less than three.101,102 Buprenorphine 
treatment was also associated with a 37% reduction 
in all-cause mortality during the year after a nonfatal 
overdose.4,103

Additional reasons for expanding access to MOUD 
during hospitalization include patient interest. Patients 
have been found to be interested in treatment for OUD 

during a hospital admission for a drug-related cata-
strophic illness.104 Patients may be ready for change for 
many reasons including the fear of poor healthcare out-
comes (loss of limbs, death), the absence of triggers and 
forced abstinence from illegal street drugs, and recon-
nections with family and previous lives. Also, they may 
trust their care team who has treated them with respect 
and kindness. In surveys, 67% of hospitalized people 
who use drugs state that they would like to cut back or 
quit, 44% of people with OUD report a strong interest in 
MOUD.105

Patients with OUD are more likely to be hospitalized 
than patients without OUD.106 Hence, despite perceived 
challenges that might arise from the prescriber side in 
initiating buprenorphine in the perioperative period, op-
portunities exist for patients to be initiated and managed 
with buprenorphine particularly through the expertise 
of an acute pain service.107

Buprenorphine initiation evidence

There is increasing evidence that MOUD can be safely in-
itiated in hospitalized and acute care patients.39,41,108–111 
In a randomized trial Liebshultz et al.39 reported a de-
creased incidence of illicit opioid use and increase reten-
tion in treatment over a 6 month period compared with 
detoxification in patients with OUD. Shanahan et al.109 
reported an 82% follow-up rate at an outpatient metha-
done program in hospitalized patients started on metha-
done. Microdosing induction techniques have also been 
successfully implemented in hospitalized patients.112,113 
While traditional microdosing techniques may take 
longer to achieve adequate analgesia and reduction of 
cravings, a recent case series suggests evidence of suc-
cessful rapid microdosing technique in hospitalized pa-
tients.114 Adequate postoperative analgesia was achieved 
without precipitating withdrawal in both cases with full 
mu-agonists being discontinued within 3–5 days.114 An 
additional case study reported successful rapid microin-
duction using IV buprenorphine in one patient requir-
ing postoperative analgesia and another previously on 
methadone.115

Furthermore, there is a large body of evidence in 
the emergency medicine field reporting successful ini-
tiation of buprenorphine.116–119 Synder et al. reported 
successful initiation of high dose buprenorphine in-
cluding patients with fentanyl use. Overall almost 90% 
of patients were initiated using high dose (8–32 mg bu-
prenorphine) with an incidence of 1.6% of precipitate 
withdrawal. No cases of precipitated withdrawal had 
to be hospitalized.120 Additional studies from the emer-
gency medicine literature suggest that clinicians with-
out prior specialized training in addiction medicine 
increased first time prescribing of buprenorphine after 
a brief 30 minute education intervention.121 The au-
thors concluded that a brief educational intervention 
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F I G U R E  2   How to initiate Buprenorphine in the hospitalized postoperative patient. How to initiate buprenorphine for a patient with 
suspected opioid use disorder (OUD) in the perioperative period. *We do not recommend using this algorithm (eg, initiating buprenorphine) in 
patients with chronic pain who are currently being prescribed long-acting opioids in the perioperative period. Clinical Opioid Withdrawal Scale 
(COWS). Subjective Opioid Withdrawal Scale (SOWS). CNS, central nervous system; PCA, patient-controlled opioid analgesia. Reprinted with 
permission from Kohan et al.58
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could be used to achieve first time prescribing, and 
improve knowledge around buprenorphine and opioid 
withdrawal.121

In addition, buprenorphine has been successfully ini-
tiated in the pre-hospital setting by paramedics.122,123

These studies suggest that buprenorphine can be initi-
ated by non-addiction medicine specialists during times 
of acute care. Emergency medicine clinicians, similar to 
most anesthesiologists, provide acute point of contact 
care and are not typically engaged in long-term patient 
follow-up. The emergency medicine literature, suggests, 
however, successful initiation of buprenorphine and 
hand-off of care. Thus, strategies to adopt similar ap-
proaches within the perioperative setting can be consid-
ered. While large scale studies are needed, buprenorphine 
initiation has been accomplished with success in the 
postoperative period typically following all surgical pro-
cedures, while still providing adequate pain control and 
stabilization on standard opioids.107,124 Buprenorphine 
was successfully initiated by the acute pain service in a 
patient with refractory spasms secondary to C4 tetra-
plegia.124 Additionally, Patel et al.107 reported successful 
initiation of buprenorphine by the acute pain service for 
comorbid OUD and acute pain in 7 patients; with 5/7 pa-
tients filling at least one buprenorphine script in 30 days 
post admission.

In order to successfully initiate buprenorphine, pa-
tients must first be agreeable with treatment and expec-
tations must be managed before induction. Different 
protocols can be utilized to initiate buprenorphine in 
hospitalized patients. Figure  2 details an inpatient bu-
prenorphine induction utilized by the team of authors 
(COWS Appendix 2).125

While clinicians may choose to adopt various in-
duction protocols, evidence to support some form of 
buprenorphine induction is supported by reports that 
patients who do not start treatment are less likely to fol-
low-up with treatment on their own.41

It most assuredly takes time, attention, and a desire 
to help these challenging patients, but given the current 
state of reduced access to care and evidence of reduced 
death with treatment, initiation of treatment in this set-
ting is a viable option.

As the opioid crisis escalates and more patients enter 
the perioperative space already receiving buprenorphine 
MOUD, anesthesiologists will need to be equipped to 
understand and manage drivers for drug relapse.126

Summary of six processes in perioperative manage-
ment of patients with OUD

1.	 Preoperative screening.
2.	 Patient education/shared decision-making and expec-

tation setting.
3.	 Preoperative optimization and plan of care.
4.	 Multimodal analgesia.
5.	 Postoperative management.
6.	 Discharge planning and follow-up (warm hand-off).

Legal clarifications

With the recent passage of the Consolidated 
Appropriations Act of 2023, there may be some lingering 
questions about who precisely can prescribe buprenor-
phine. Previously, an “X-waiver” was needed to provide 
a prescription for milligram-dose buprenorphine when 
used specifically for treatment of OUD but not for analge-
sia. In addition, previously, 8 h of training (for physicians, 
24 hours for advanced practice providers) and ability to 
provide direct ancillary services was needed to obtain an 
X-waiver. However, with the new legislation, clinicians 
in the United States no longer need an X-waiver to pre-
scribe buprenorphine in any of its formulations for any 
indication; only a valid DEA license is needed, just as 
it would be to prescribe any other controlled substance. 
There is, however, now a one-time eight-hour require-
ment for DEA renewal per the Medication Access and 
Training Expansion (MATE) Act.127

Harm reduction strategies and importance of 
naloxone

All patients with OUD should be addressed in a caring 
manner with harm reduction strategies in mind. In this 
context, patients with OUD should be given take-home 
naloxone, prior to discharge.128 Distribution of naloxone 
has been associated with decreased overdose mortality 
in the community.129 Additionally, programs can be es-
tablished to provide patient education on overdose pre-
vention, including not using alone, use of rapid fentanyl 
test strips, having a naloxone kit nearby, and dangers of 
using after a period of detoxification or lowered use.108 
Approximately 75% of overdose deaths occur in the 
home, so availability of naloxone is an important step in 
harm reduction.

SU M M ARY

We are faced with the perioperative consequences of the 
opioid crisis for many years to come. Expansion to access 
to treatment is greatly needed. All clinicians, regard-
less of specialty, will be required to receive education in 
OUD prior to renewing their DEA license in efforts to 
increase clinicians' ability to recognize, refer, and treat 
OUD. Anesthesiolgists, who have a knowledge base in 
analgesia, can provide these services in the perioperative 
arena. Doing so may provide life-saving treatment.
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