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Chapter 34
Incidentally Identified Opioid Misuse 
and Opioid Use Disorder While Inpatient

Ojas Mainkar, Miranda Greiner, Jonathan Avery, and Neel Mehta

34.1  Introduction

Nearly 20% of hospitalized patients have a substance use disorder (SUD) [1, 2]. 
Opioid use disorder (OUD) is commonly encountered in hospitalized patients with 
increasing prevalence amongst the opioid epidemic. Over two million individuals 
meet criteria for OUD and ten million people misused opioids in the past year [3]. 
Hospitalized patients with OUD are more likely to have negative medical outcomes 
and leave without completing treatment against medical advice [4].

Patients may not disclose ongoing substance use while inpatient for various rea-
sons including fear of stigmatization and unforeseen consequences. Providers must 
be equipped to address OUD while inpatient and reduce these fears of stigmatiza-
tion through reassurance that disclosure of substance use will not negatively impact 
medical care. Comprehensive evaluations and screening for OUD or other SUDs 
should be done in a nondiscriminatory manner and with intent of optimizing medi-
cal care and providing evidence-based OUD treatment.

Initiating evidence-based treatment for OUD in the acute hospital setting is 
feasible and effective [5–9] and results in better medical and substance use dis-
order outcomes [6, 8]. Currently there are three FDA-approved medications for 
OUD: methadone, buprenorphine, and extended-release injectable naltrexone. 
All patients with OUD not on pharmacologic management should be recom-
mended one of these treatment options while inpatient and connected with out-
patient substance use treatment [10–13]. Without substance use treatment, the 
majority of individuals will return to substance use upon discharge and are at 
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high risk for poor outcomes and opioid overdose [14, 15]. Engaging patients in 
treatment for OUD while inpatient improves outcomes for some of the highest 
risk individuals [7].

This chapter will review best management strategies for identifying opioid mis-
use or OUD, opioid overdose, acute withdrawal, initiating medications for opioid 
use disorder (MOUD) while inpatient, and connecting inpatients with substance use 
treatment prior to discharge.

34.2  Why Do Patients Not Disclose Substance Use?

Patients may decide to not disclose substance use for various reasons. Patients with 
SUDs may expect to be treated negatively by healthcare providers based on previ-
ous experiences in medical settings. They may withhold information from providers 
for fear of stigmatization, negative reactions, and unforeseen consequences. These 
fears are not unfounded as studies have shown that providers often possess negative 
attitudes and feel ill equipped in managing patients with SUDs [16–22].

Patients may also have concerns about confidentiality of the medical record 
and disclosure of substance use potentially impacting their job, insurance pay-
ments, medical care, and providers’ willingness to prescribe some medications 
including controlled substances such as opioid analgesics for pain conditions 
[16]. For instance, patients with opioid use disorder (OUD) on opioid agonist 
treatment (methadone or buprenorphine) fear a reduction in dosing or that their 
pain will be undertreated in an acute medical setting [20, 21]. This is often 
based on previous interactions with providers who believe prescribing opioids 
for pain will increase the risk of relapse or worsen addiction [23, 24]. There is 
no evidence that exposure to opioid analgesics in the presence of pain increases 
relapse in patients on opioid agonist treatment [20, 25, 26]. Patients are more 
likely to relapse or access opioids analgesics from external sources when their 
pain is undertreated, and may resort to illicit substance use while inpatient 
[27, 28].

Aside from fear of stigmatization, patients may not be ready to disclose sub-
stance use, accept diagnosis of a SUD, or be motivated to start treatment. Motivation 
to change substance use behavior is an important component of the recovery pro-
cess and therapeutic interventions exist to enhance motivation such as motivational 
interviewing [29]. In some cases, hospitalized patients may use substances to avoid 
acute withdrawal and do not disclose this to their provider. The Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5) characterizes a substance use dis-
order by a pronounced craving and preoccupation for the substance, inability to 
refrain from using it, and escalation of use despite negative consequences [30]. 
Patients that do not disclose opioid use carry risk for overdose while inpatient. 
Those at greatest risk are perhaps those who do not disclose prior opioid use and 
are not using opioids while inpatient. These individuals have decreased tolerance 
and are at increased risk of opioid overdose upon discharge [12].
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Providers can reduce fear of stigmatization through reassurance that disclo-
sure of substance use will not negatively impact medical care or prevent ade-
quate pain management. History-taking and screening for SUDs should be done 
in a nondiscriminatory manner and with intent of optimizing medical care and 
providing evidence- based SUD treatment. Choice of substance use treatment, in 
particular initiating medication for opioid use disorder (MOUD), should be a 
shared decision between the patient and clinician. MOUD includes buprenor-
phine, methadone, and extended-release injectable naltrexone. More providers 
should be trained in screening for SUDs and delivering treatment so that provid-
ers feel more equipped to manage patients with SUDs and have improved atti-
tudes overall [11, 12].

34.3  Management of Acute Opioid Withdrawal

34.3.1  Opioid Withdrawal Syndrome

Opioid withdrawal syndrome refers to a range of symptoms that occur after stop-
ping or dramatically reducing the dose of opioids after prolonged use. Opioid with-
drawal symptoms include mydriasis, lacrimation, rhinorrhea, diaphoresis, nausea, 
vomiting, abdominal cramps, diarrhea, piloerection, muscle pain, and anxiety [10, 
13]. Common signs of opioid withdrawal can be seen in Table 34.1. Withdrawal 
symptoms emerge within 12 h of the last dose of short-acting opioids such as her-
oin and within 30 h of the last long-acting opioid such as extended-release oxyco-
done. Withdrawal symptoms generally persist anywhere from 3 to 5  days for 
short-acting opioids and 10 days for long-acting opioids [13]. The duration of with-
drawal symptoms can be influenced by patient factors including age, duration of 
opioid exposure, type of opioid, physical condition and medical comorbidities [12].

Withdrawal states can be particularly challenging for patients with comorbid 
psychiatric and pain conditions. Patients with comorbid psychiatric disorders in 

Table 34.1 Common signs 
of opioid intoxication and 
withdrawal [10–13]

Intoxication signs Withdrawal signs

Miosis Mydriasis
Bradycardia Tachycardia
Hypokinesis Hyperreflexia
Decreased respiratory rate Increased respiratory rate
Calmness Anxiety, dysphoria, irritability
Sedation Lacrimation
Head nodding Rhinorrhea
Slurred speech Diaphoresis

Abdominal cramps, nausea, 
vomiting, diarrhea
Muscle aches
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opioid withdrawal may experience an exacerbation of psychiatric symptoms such as 
dysphoria, anxiety, difficulty sleeping, suicidality, and irritability [12, 13]. Patients 
with comorbid pain conditions may experience worsening pain when in opioid 
withdrawal and request additional pain medication. Distinguishing between pain 
from a pre-existing condition and pain related to opioid withdrawal can be difficult. 
Clinicians must correlate perceived pain with diagnostic work-up and clinical find-
ings related to medical condition, as well as duration and quantity of opioid use 
prior to hospitalization [11].

Opioid withdrawal states may be spontaneous or precipitated by medication. 
Spontaneous withdrawal occurs with cessation of opioid use or dramatic reduction 
in opioid dosing. Precipitated withdrawal states can occur when an opioid-tolerant 
patient receives an opioid antagonist (naloxone or naltrexone) or the partial opioid 
agonist buprenorphine. Buprenorphine has a high affinity for the mu-opioid recep-
tor relative to other opioids and can precipitate withdrawal. Precipitated opioid 
withdrawal states can be severe and require further inpatient management, particu-
larly in cases where fentanyl and other high potency synthetic analogs are in heroin 
supplies. The time for maximal precipitated withdrawal occurs varies between 
agents and can be seen in Table 34.2 [12].

There are various clinical scenarios where an inpatient may enter an opioid with-
drawal state and several examples are listed in Table 34.3. Many opioid-tolerant 
patients administered naloxone will enter an acute opioid withdrawal state that 
requires management. Patients admitted medically with opioid use disorder may be 
interested in starting buprenorphine prior to discharge and will need to enter a state 
of mild-moderate opioid withdrawal before induction. Opioid use outside of the 
hospital might be difficult to quantify for some patients, increasing risk of both 
withdrawal and overdose. In cases where a patient is incidentally found to be in 

Table 34.2 Time of maximal 
precipitated withdrawal for 
different agents [12]

Agent Time

Naloxone (IV, IN) 1–2 min
Naloxone (IM) 3–5 min
Buprenorphine (sublingual) Up to 90 min
Extended-release injectable 
naltrexone (Vivitrol®)

Up to several hours

Table 34.3 Clinical examples in which a patient may need opioid withdrawal management

Emergency rescue from opioid overdose with naloxone and subsequent medical management
Opioid-induced hyperalgesia and patient needs alternate pain management strategies
Patient with opioid use disorder medically admitted requesting to be off opioids and receive 
opioid antagonist treatment (Vivitrol®) prior to discharge
Patient with opioid use disorder experiencing mild-moderate opioid withdrawal prior to 
buprenorphine induction
Patient with opioid use disorder medically admitted on unknown quantity of opioids outside the 
hospital or potentially minimizing use and experiencing withdrawal
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acute opioid withdrawal without prior report of opioid-dependence, a thorough 
evaluation and history should be obtained before starting opioid agonists. This also 
presents the opportunity to engage patients with OUD in treatment and potentially 
start MOUD while inpatient. Initiating MOUD is discussed in further detail in this 
chapter.

Opioid withdrawal is rarely life threatening but if untreated can lead to negative 
patient outcomes. Patients may leave against medical advice to obtain opioids to 
treat the withdrawal or succumb to opioid cravings [31]. These patients are at risk 
for poor medical outcomes with abbreviated medical intervention. The opportunity 
to engage the patient in treatment for OUD and start pharmacotherapy is also lost in 
these settings. Opioid withdrawal management is critical in mitigating risk for neg-
ative medical sequelae, opioid overdose, and death. Opioid withdrawal manage-
ment alone though is not considered effective treatment of opioid use disorder given 
high rate of relapse [32]. Patients should be offered standard treatment with MOUD 
and be connected with outpatient providers and appropriate psychosocial 
interventions.

34.3.2  Assessment of Opioid Withdrawal

Assessment of a patient in opioid withdrawal should include a comprehensive medi-
cal history and physical examination. There are scales to assess opioid withdrawal 
listed below. Objective signs are more reliable than subjective when available, 
although both are valuable and can be done in conjunction. These scales can be 
administered on initial assessment and intermittently when treating opioid with-
drawal [10–12].

 1. Objective Opioid Withdrawal Scale (OOWS) is an objective measure where the 
clinician assesses for 13 signs of opioid withdrawal [33].

 2. Clinical Opioid Withdrawal Scale (COWS) is a clinical assessment for 11 medi-
cal signs of opioid withdrawal [34].

 3. Subjective Opioid Withdrawal Scale (SOWS) is a measure of 16 subjective 
symptoms of withdrawal reported by the patient on a five-point scale [33].

34.3.3  Medications in Opioid Withdrawal

Withdrawal symptoms can be managed with alpha-2 adrenergic agonists (clonidine, 
lofexidine, and dexmeditomidine), antidiarrheal medications, anxiolytics, and sleep 
aids [10–12]. Opioid agonists can be administered or standing opioid doses increased 
to target withdrawal symptoms. Clinical judgment and objective assessment of 
withdrawal symptoms is recommended before adjusting opioid regimen or 
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 considering initiation of an opioid agonist (methadone or buprenorphine) for dual 
management of pain and OUD. Referral to a pharmacologically managed detoxifi-
cation program may be needed following inpatient medical hospitalization.

34.3.3.1  Opioid Agonists

Methadone and buprenorphine are both recommended in opioid withdrawal man-
agement. The use of either is more complex in inpatient cases with OUD on concur-
rent acute pain management regimens. Patients on standing opioids other than 
buprenorphine or methadone for pain incidentally found to have OUD should be 
transitioned to MOUD when feasible.

If a patient is already on methadone or buprenorphine, dosing can be adjusted to 
target opioid withdrawal symptoms and pain concurrently. For patients on metha-
done for pain and with comorbid OUD, they must be connected with a federally 
certified opioid treatment program that will provide methadone, which can also be 
a barrier to treatment if spots are unavailable at the time of discharge. Additionally, 
these programs often request collaboration in dosing protocols to assure seamless 
transition to starting doses at the methadone clinic. For patients on buprenorphine 
for pain and with comorbid OUD, they must be connected with an outpatient pro-
vider that has the special waiver to prescribe buprenorphine for OUD. Patients may 
decline initiation of opioid agonist therapy for comorbid OUD while inpatient and 
acute withdrawal can be managed with opioid agonists or adjustment in standing 
opioid regimens as needed per clinical assessments during inpatient stay.

For patients not on standing opioids already, buprenorphine can be started 
12–18 h after the last dose of a short-acting opioid such as heroin and 24–48 h after 
the last dose of a long-acting opioid such as extended-release oxycodone [10]. A 
dose ranging 4–16 mg per day is generally sufficient to suppress withdrawal symp-
toms and can be tapered if patient declines to continue as MOUD [10–13]. 
Buprenorphine doses may be higher in settings where a patient has used heroin with 
fentanyl or other high potency synthetic analogs. Methadone can be started in doses 
ranging 20–30 mg per day. Patients that decline continuation of either opioid ago-
nist should be assessed for appropriateness of discharge to outpatient provider ver-
sus referral to detoxification program or substance use rehabilitation program 
[10–13].

34.3.3.2  Alpha-2 Adrenergic Agonists

A hallmark feature of opioid withdrawal is the hyperexcitability of the nervous sys-
tem. Alpha-2 adrenergic agonists directly combat the enhanced noradrenergic tone 
and are effective in alleviating withdrawal symptoms [35]. Both clonidine and 
lofexidine are effective in managing opioid withdrawal symptoms. Clonidine has 
been used off-label for opioid withdrawal management in the United States for 
years. Lofexidine has been long available in Europe for opioid withdrawal, but only 
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recently approved in the United States in 2018. Lofexidine has a better safety profile 
and less hypotensive effects than clonidine [36, 37].

Clonidine is generally started at 0.1 mg every 4–6 h for opioid withdrawal and 
can be increased 0.1–0.2 mg per day up to a maximum of 1.2 mg per day. Lofexidine 
is started at 0.54 mg every 5–6 h and the dose can be increased daily based on 
symptoms up to a maximum of 2 mg per day [10, 37]. While administering alpha-2 
agonists, blood pressure and heart rate should be closely monitored. Alpha-2 ago-
nists may cause dose-dependent reductions in heart rate and may enhance the 
AV-blocking effect of beta-blockers. Sinus node dysfunction may also be enhanced 
[37]. Baseline and regular monitoring of EKG is recommended with risk for QT 
prolongation, particularly if dosed in conjunction with other QT prolonging agents 
such as methadone.

Both clonidine and lofexidine are primarily metabolized via the cytochrome 
P450-2D6 (CYP2D6) enzyme. Medications that inhibit CYP2D6 such as the anti-
depressant paroxetine can increase the patient’s exposure to lofexidine by as much 
as 28% and may exacerbate side effects of bradycardia or orthostatic hypotension 
[38]. Alpha-2 agonists should be tapered and dose decreased gradually before dis-
continuation to avoid rebound hypertension. Not all opioid withdrawal symptoms 
are alleviated with alpha-2 agonists and other medications may be indicated [10].

34.3.3.3  Other Medications

Other medications may be needed to alleviate opioid withdrawal symptoms. 
Benzodiazepines and other anxiolytics can be administered for anxiety. Caution 
should be used with benzodiazepine dosing in patients with a history of benzodiaz-
epine use disorder and benzodiazepine withdrawal symptoms differentiated from 
opioid withdrawal symptoms (tremor and more autonomic hyperactivity). 
Loperamide can be used for diarrhea and ondansetron for nausea or vomiting. Non- 
opioid analgesics such as acetaminophen and nonsteroidal anti-inflammatory agents 
(NSAIDs) can be used for muscle aches. Many of these agents cause QT prolonga-
tion (ondansetron, alpha2-adrenergic agonists) and regular EKG monitoring is 
needed particularly in conjunction with other QT-prolonging agents [10–13].

34.3.4  Opioid Withdrawal in NPO Patients

In certain circumstances, opioid withdrawal will need to be managed in patients not 
tolerating oral medications. This could be patients with gastrointestinal pathology, 
upcoming surgery, or impaired mental status. Both methadone and buprenorphine 
are available as intravenous formulations. Additionally, there is some although lim-
ited research supporting use of transdermal clonidine and intravenous dexmedeto-
midine. Further research will need to be done to determine ideal dosages. Studies 
done on dexmedetomidine have used doses ranging from 0.5 to 1.4 mcg/kg/h [39].
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34.3.5  Anesthesia-Assisted Withdrawal Management

Rapid opioid detoxification with opioid antagonist induction using general anesthe-
sia uses large doses of naloxone to precipitate acute opioid withdrawal. Patients are 
under general anesthesia and may experience mild withdrawal symptoms for about 
6 days upon awakening compared with similar withdrawal symptoms on a 20-day 
methadone taper [40, 41]. Anesthesia-assisted rapid opioid detoxification is not rec-
ommended due to serious complications including cardiac arrest and death [10, 42]. 
A systematic review of five randomized trials concluded lack of benefit, potential 
serious harms, and high costs for anesthesia-assisted rapid opioid detoxification [43].

34.4  Management of Acute Opioid Overdose

34.4.1  Presentation

Acute opioid overdose is one of the major concerns when treating a patient found to 
be using illicit opioids while admitted to the hospital. Miosis, stupor, and respiratory 
depression are signs suggestive of opioid overdose. Of these the most reliable and 
most correlated to the need for acute treatment is respiratory depression. Stupor and 
miosis both have poor specificity. In fact, patient with opioid overdose may have 
mydriasis in the setting of using multiple other substances [44]. In a monitored setting, 
the presenting sign of overdose is often hypoxia. In an unmonitored setting, patients 
may present with varying levels of sedation including comatose and unresponsive.

34.4.2  Naloxone

Naloxone is a competitive opioid mu-receptor antagonist used as an antidote for 
opioid overdose. In the hospital setting, parenteral administration is often the pre-
ferred route although it is also available as intranasal and inhalational formulations. 
Onset of action is less than 2 min and duration of action is between 20 and 90 min. 
In patients with opioid tolerance, initial plasma levels are lower and volume of dis-
tribution is greater leading to slower onset and longer duration [44].

34.4.3  Acute Management

Initial management of a patient with concern for opioid overdose is supportive. The 
primary pathophysiology is hypoventilation leading to hypercarbia and hypoxia. 
Patient should be ventilated with a bag-valve mask with goals to achieve normocar-
bia and adequate oxygen saturation.
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The initial dose of naloxone is 0.04  mg intravenously with a repeat dose of 
0.5 mg after 2–3 min if patient does not respond. Subsequent doses after patient 
responds should be titrated to prevent respiratory depression without precipitating 
withdrawal in opioid-tolerant patients and/or uncontrolled pain in patients being 
treated for acute pain. Despite these concerns, priority should be given to ensuring 
adequate reversal of opioid effects as opioid withdrawal symptoms are rarely life- 
threatening. Common withdrawal symptoms include diaphoresis, myalgias, vomit-
ing, and diarrhea. The precise dose required depends on the dose and affinity of the 
competing opioid [44].

34.4.4  Recurrent Respiratory Depression

Patients are at risk for recurrent respiratory depression due to naloxone’s short dura-
tion of action relative to most opioids. Additionally, duration of action of opioids 
can be significantly increased in the setting of an overdose due to altered pharmaco-
kinetics from enzymatic saturation [44]. A through history and physical exam 
should be performed to identify the causal agent. All transdermal applications 
should be removed and activated charcoal considered for oral ingestions within the 
previous hour [44].

Patients who overdosed on short-acting opioids should be monitored closely for 
at least 4–6 h and potentially discharged after this time frame if they no longer show 
feature concerning for opioid overdose. Patients who overdosed on long-acting opi-
oids will need to be placed on a naloxone infusion and transferred to an intensive- 
care unit [44]. The recommended starting infusion rate is 2/3 of that required for 
initial reversal of respiratory depression per hour [45].

34.4.5  Aspiration Pneumonitis and Pneumonia

Aspiration events such as pneumonitis and pneumonia are the most frequent indica-
tions for ICU admission after opioid overdose. About a quarter of patients treated 
with naloxone went on to have aspiration pneumonitis or pneumonia based on a 
recently published, large retrospective, cross-sectional study. Patients using multi-
ple substances are at greatest risk as they may develop vomiting from opioid with-
drawal from naloxone while still having impaired airway reflexes from other 
substance use. However, this study showed that only about 3.7% of patients with 
pulmonary complications had episodes of emesis after administration of naloxone 
suggesting a majority of aspiration occurs prior to patients receiving medical atten-
tion. The study also showed that higher doses of naloxone were correlated with 
higher risk of pulmonary complications [46]. It is unclear if this is due to patients 
requiring higher naloxone had a more severe level of intoxication or an inherent 
causal property of naloxone.
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34.4.6  Pulmonary Edema

Pulmonary edema has long been associated with naloxone with incidence esti-
mated to be about 1.1%. Two proposed mechanisms of action are negative pres-
sure pulmonary edema from inspiration against a closed glottis and due to 
increased permeability from a catecholamine surge in patients who develop opi-
oid withdrawal [46]. However, no study has been able to establish a causal rela-
tionship. The aforementioned cross-sectional study suggested that higher doses 
of naloxone had a higher odds ratio of developing pulmonary edema. However, 
the study was not able to show statistical significance partly due to the low inci-
dence of this complication. It is unclear if there is a confounding factor impli-
cated in these results as other studies have demonstrated that pulmonary edema 
also occurs in patients with opioid overdose who never received naloxone 
[44, 46].

34.5  Assessment of Opioid Use Disorder while Inpatient

34.5.1  Comprehensive Assessment

A comprehensive assessment should be conducted in patients with opioid misuse or 
opioid use disorder. These patients are likely to have co-occurring medical condi-
tions, psychiatric disorders, and other substance use disorders. Often these individu-
als are not receiving treatment for both medical and psychiatric comorbidities and 
are at higher risk for poor outcomes [47].

The medical history should include routine screening for medical conditions 
with particular attention to hepatitis, HIV, TB, trauma, and IV drug use and related 
infections [10–13]. The substance use history should include amount and frequency 
of current substance use, current treatment, and prior treatments or pharmacothera-
pies. Patients not already in treatment should be assessed for interest in initiating 
treatment and offered MOUD while inpatient. A psychosocial assessment can 
inform what barriers exist to accessing treatment and additional supports offered 
prior to discharge from the inpatient setting [10].

A thorough pain assessment and history of previous regimens is critical when 
initiating an inpatient pain regimen. Communication with outpatient pain physi-
cians and review of the Prescription Drug Monitoring Program (PDMP) is help-
ful in seeing recent controlled substance prescriptions and assessing for any 
potential misuse. Methadone and buprenorphine prescriptions are not seen in 
the PDMP and outpatient providers and clinics must be contacted to confirm 
recent dosing.
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34.5.2  Physical Exam

A routine physical examination should be completed on initial presentation and 
repeated in settings where there is concern for substance use while inpatient. 
The examination should include assessment for acute intoxication or withdrawal 
from other substances seen in Table 34.4 [10–13]. Special attention should be 

Table 34.4 Common signs of intoxication and withdrawal from other substances [10–13]

Substance Intoxication signs Withdrawal signs

Alcohol • Slurred speech
• Ataxia
• Decreased respiratory rate
• Lower level of consciousness
• Nausea and vomiting

• Seizures
• Diaphoresis
• Tremor
• Irritability
• Anxiety
• Restlessness
• Disorientation
•  Autonomic hyperactivity 

(tachycardia, hypertension, 
hyperthermia)

Benzodiazepines • Sedation
• Miosis
• Slurred speech
• Staggering gait
• Decreased respiratory rate

• Seizures
• Diaphoresis
• Tremor
• Irritability
• Anxiety
• Restlessness
• Disorientation
•  Autonomic hyperactivity 

(tachycardia, hypertension, 
hyperthermia)

Stimulants (cocaine, 
amphetamines, 
methamphetamines)

• Euphoria
• Restlessness
• Mydriasis
• Anorexia
• Insomnia
•  Autonomic hyperactivity 

(tachycardia, hypertension, 
hyperthermia)

• Dysphoria
• Irritability
• Increased appetite
• Prolonged sleep

Hallucinogens 
(phencyclidine (PCP), 
lysergic acid diethylamide 
(LSD) etc.)

• Nystagmus
• Agitation
•  Perceptual distortion (visual, 

auditory) and hallucinations
•  Autonomic hyperactivity 

(tachycardia, hypertension, 
hyperthermia)

•  No acute withdrawal 
syndrome

Cannabis • Euphoria
• Conjunctival injection
•  Autonomic dysfunction 

(tachycardia, hypertension, 
orthostatic hypotension)

• Temporary bronchodilatation

• Irritability
• Anxiety
• Sleep disturbance
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given to current or historical signs of IV drug use. New or old puncture 
marks may be seen at common injection sites such as the cubital fossa and the 
forearm [10].

34.5.3  Laboratory Tests

Initial lab testing should include hepatitis serology, HIV with patient’s consent, a 
complete blood count and liver function tests to assess for infection or liver dys-
function [10]. If clinically indicated, testing for tuberculosis and sexually transmit-
ted infections can be completed. Pregnancy testing should be completed in all 
women of reproductive age. A baseline electrocardiogram is helpful in assessing for 
cardiac conditions and QT prolongation as medications for treatment of opioid use 
disorder can cause QT prolongation. The clinician’s assessment and judgment of 
each patient case can guide further testing.

34.5.4  Assessment for Substance Use Disorders

Evidence-based screening tools for substance use disorders should be part of the 
comprehensive assessment. The Substance Abuse and Mental Health Services 
Administration (SAMHSA) has multiple tools accessible to clinicians [48]. CAGE- 
AID is a brief four-question screening tool for substance use disorders [49]. Other 
screening tools include the Opioid Risk Tool and Screening, Brief Intervention, and 
Referral to Treatment (SBIRT). If a patient screens positive, then the inpatient treat-
ment team should involve psychiatric and addiction specialists during the patient’s 
hospitalization to provide further interventions and assure outpatient follow-up 
prior to discharge.

34.5.5  Risk Factors for Opioid Use Disorder and Opioid 
Overdose

Risk factors to developing OUD include comorbid substance use or psychiatric 
 disorders, suicidal history, prior opioid overdose, long-term opioid therapy and 
higher daily dosing. Patients are at higher risk for overdose if they are on opioid 
doses greater than 90-mg morphine equivalents daily and longer-acting opioids, 
such as methadone and extended-release oxycodone. Concomitant use of alcohol 
and sedatives such as benzodiazepines and baseline respiratory disease also increase 
risk of overdose [47, 50]. Prior suicide attempts and intentional or unintentional 
overdoses are associated with greater risk of overdose [50–53]. A thorough initial 
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evaluation and history is important for identifying these risk factors and guiding 
further management. Various risk factors for opioid overdose and developing OUD 
are discussed in another chapter.

34.5.6  Assessment for Comorbid Psychiatric Disorders

Comprehensive psychiatric assessment is needed in individuals with 
OUD. Individuals with OUD and opioid misuse are more likely to have co- occurring 
psychiatric disorders such as depression, anxiety, PTSD, personality disorder, and 
other substance use disorders [3]. Suicide risk is 16 times greater in those with OUD 
than that of the general population [53]. Amongst this population about half receive 
treatment for co-occurring psychiatric and substance use disorders [3]. Psychiatric 
specialists can initiate treatment for these patients while inpatient including psycho-
pharmacotherapy and psychosocial interventions such as cognitive behavioral ther-
apy (CBT), motivational interviewing (MI), and contingency management (CM) 
[10–13]. Psychiatric evaluation can also be helpful in distinguishing primary psy-
chiatric disorders from acute symptoms of dysphoria, anxiety, irritability, and sleep 
difficulty related to substance withdrawal or intoxication.

34.5.7  Inventory of Patient and Visitor Belongings

Individuals may continue to use substances while hospitalized. This can put them at 
risk for poor outcomes while inpatient [10, 54]. On initial admission, each patient 
should have a comprehensive evaluation and part of the substance use assessment 
should include inquiry of possession of substances or drug paraphernalia. Inventory 
of the patient or visitor belongings should only be done with the individual’s con-
sent. Individuals presenting to psychiatric settings must comply with full inventory 
checks and have limitations to certain belongings that may pose risk of harm to self 
or others and elopement.

In cases where there is concern for substance use while inpatient, a thorough 
physical examination should first be carried out and assure medical stability in the 
patient. Assessment should include differentiation between other substance intoxi-
cation presentations and potential medical risks [10]. These can be reviewed in 
Tables 34.1 and 34.4. Future withdrawal presentations should be foreseen and 
treated.

A patient may not be in agreement with a search of their belongings during a 
medical hospitalization. Starting the patient on a safety watch can mitigate the risks 
with ongoing substance use, and those declining a search of their belongings. Visitor 
restrictions may be needed for those who continue to present to the hospital despite 
requests to leave and there is ongoing concern for substance possession. Confiscation 
of substances should be handled as detailed in each hospital policy. The patient is 
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protected under confidentiality rights. Reassurance should be given to the patient 
that the goal of intervening on substance use is not for punitive or for legal reasons, 
rather it is for their safety and medical stability.

34.5.8  Urine Toxicology and Drug Testing

Drug testing has become a routine tool for pain physicians to assess patient compli-
ance and comorbid substance use. Common testing samples include blood, urine, 
hair, saliva, sweat, and nails. Urine has become the most widely used due to its 
convenience of collection [55]. Until recently, standard practice was sequential test-
ing with an initial screening immunoassay followed by confirmatory liquid or gas 
chromatography-mass spectroscopy testing [55].

More recently, there has been a shift towards doing a single-step chromatography- 
mass spectroscopy testing to reduce false-positives from immunoassay cross- 
reactivity and false-negatives as chromatography-mass spectroscopy methods have 
lower detection thresholds [56]. Additionally, this approach decreases turnaround 
time until final diagnostic results are obtained and cost by elimination of the initial 
screening immunoassay. This approach has been shown to potentially be effective 
in large academic centers that have the volume to establish an in-hospital 
chromatography- mass spectroscopy testing laboratory [56].

34.5.9  Immunoassay Testing and Gas Chromatography-Mass 
Spectroscopy

Immunoassay testing involves selective targeting via binding of antibodies. The 
three main types are enzyme-multiplied immunoassays, enzyme-linked immuno-
sorbent assays, and fluorescence polarization assays. These techniques can be per-
formed as point-of-care (POC) or laboratory testing. Turnaround time is usually less 
than 10 min for POC testing [57] and less than 60 min for laboratory-based testing 
[58]. The major limitation with these tests is the risk of cross-reactivity. 
Immunoassays target a specific substrate or component of the desired drug. 
Unfortunately, this can lead to false-positive detection of similarly structured 
 compounds. Thus all immunoassay results need to be confirmed with diagnostic 
chromatography- mass spectroscopy testing.

Gas chromatography-mass spectroscopy allows quantitative analysis for specific 
molecular structure minimizing the risk of false-positives. However, this form of 
testing is more time-consuming, expensive, and requires specialized laboratory test-
ing to perform [55]. Another similar testing method, liquid chromatography-tandem 
mass spectroscopy [56] has been used at some institutions as it may be more time- 
efficient [55].
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34.5.10  Test of Choice in Inpatients

The test appropriate in each clinical scenario depends on the required turnaround 
time. POC immunoassays are used to in the emergency department when managing 
an unstable, acutely intoxicated patient [57, 58]. Similarly, the direct-to-diagnostic 
approach without sequential testing has been used in the outpatient chronic patient 
setting. This method requires several days before any results are obtained [56]. 
Inpatient pain medicine providers will encounter scenarios traversing both ends of 
this spectrum and will need to use clinical judgment to decide which test to order 
(Table 34.5).

34.5.11  Compounds to Test and Choice of Panel

Standard drug panels typically test for amphetamines, cocaine, marijuana, phency-
clidine, benzodiazepine, and opiates. Opiates are opioids derived from poppy seeds. 
The two commonly used opiates in clinical practice are codeine and morphine. Pain 
providers should add additional opioid-specific panels assessing for various syn-
thetic and semisynthetic opioids and their metabolites [55, 56]. Figure 34.1 shows 
the metabolic pathways for common opioids that will direct choice of panel and 
interpretation of results. Using panels that incorporate metabolites as well as pri-
mary drugs can reduce risk of false-negatives and help identify adulterated samples.

34.5.12  Urine Sample Adulteration

Patients attempt various techniques to falsify urine toxicology results. Commonly 
used techniques include urine dilution, substitution with another individual’s urine, 
addition of household substances, addition of commercially available masking 

Table 34.5 Important parameters in urine toxicology testing [55]

Test 
property Definition

Cutoff 
level

Establishes the level at which a particular test will be considered a positive result 
for the test. Providers need to determine the ideal limit depending on risks 
associated with false-positives and false-negatives. Drug testing in the workforce 
uses a high cutoff to minimize false-positives. In clinical practice, a lower cutoff is 
often used to reduce false-negatives when assessing for patient medication 
compliance

Detection 
times

Time after last use that a substance remains detectable in the sample. This depends 
on numerous factors including cutoff levels, drug pharmacokinetics, dosage used, 
chronicity of drug use, patient body mass, urine concentration, renal function, and 
hepatic function. Common drug detection times are shown in Table 34.6
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agents, and addition of medication directly into urine sample. Physical properties of 
sample, such as temperature, pH, and specific gravity, can be measured to assess 
sample validity [55]. Additionally, a thorough understanding of drug metabolism 
pathways can help with interpreting results.

Table 34.7 shows several commonly encountered urine toxicology examples. 
One more unique example is a patient prescribed Suboxone presenting with a sam-
ple positive for both buprenorphine and naloxone. When ingested orally as pre-
scribed, naloxone is metabolized by first-pass metabolism and should not be 
identified in urine. This is likely either simulated compliance from adding Suboxone 
directly [56] to urine sample or attempted intravenous abuse of Suboxone. As with 
all diagnostic tests, urine toxicology results should be interpreted in the clinical 
context.

Table 34.6 Detection times 
of commonly used opioids 
[55]

Substance Length of detection (days)

Morphine 2–3
Hydromorphone 2–4
Methadone 3
Oxycodone 2–4

Codeine

Heroin Morphine Hydromorphone

Oxycodone

Fentanyl

Methadone EDDP

Norfentanyl

Noroxycodone

Oxymorphone

M-3-G and M6-G

Norcodeine

Hydrocodone

6-MAM

Fig. 34.1 Metabolic pathways for commonly used opioids [55, 56]
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34.6  Inpatient Management

34.6.1  Risk Reduction Methods

Risk reduction strategies are increasingly being employed worldwide to combat the 
opioid epidemic. At the community level, Supervised Injection Facilities (SIF) have 
demonstrated significant public health benefits. The first SIF was opened in 
Switzerland in 1986. Since that time, SIFs have been developed throughout Europe 
[59]. The first government-sanctioned SIF in North America was established in 
Vancouver, British Columbia, Canada [59, 60] there have never been any 
government- supported SIFs in the United States, multiple clandestine SIFS have 
functioned since 2014. Research has shown the SIFs reduce opioid overdoses, 
decrease public injections, decrease publicly discarded needles, and facilitate refer-
ral to OUD treatment without increasing overall drug-use or drug-related crimes in 
the surrounding areas. Despite these successes, operating SIFs has remained a con-
troversial issue.

Currently most hospitals operate under an abstinence-based policy. This policy 
places people with substance use (PWSU) at significant health risks. At baseline 
PWSU often have poor health in part due to prevalence of blood-borne infections 
such as HIV and have high rates of inpatient admissions. According to a prospective 
cohort study that followed patients for 3 years, 35% of PWSU were hospitalized at 
least once and 20% were hospitalized multiple times. The two most common rea-
sons for admission were pneumonia and soft-tissue infection [61].

Due to the hospital-abstinence policies, PWSU often turn to high-risk drug prac-
tices such as needle sharing and injecting alone [62]. According to one study, 44% 
of PSWUD who have been admitted to a hospital report to have actively used illicit 
drugs while admitted [63]. The inability to access illicit drugs, also leads to high 

Table 34.7 Commonly encountered urine toxicology results and clinical interpretation

Example Morphine
M3G and 
M6G Hydromorphone Clinical interpretation

1 + + + Compliant
2 − + − Compliant—M3G and M6G are not 

available as isolated compounds and are 
likely products of morphine metabolism 
[56]

3 − − + Consider morphine diversion and 
hydromorphone abuse—Hydromorphone is 
also available in isolated form and a known 
drug of abuse [56]

4 + − − Consider simulated compliance—Without 
metabolites one must consider possibility 
that urine sample was adulterated with 
medication after collection
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rates of discharge against medical advice, which is estimated to occur in about 30% 
of admitted injection drug users [62]. This leads to inappropriate medical care and 
frequent readmissions.

There has been increasing interest in offering a SIF for inpatients. One study 
whose primary outcome was to assess PSWUD willingness to participate if admit-
ted to the hospital showed that about two-thirds of PWSU would participate. 
About 90% of patients who had left a hospital AMA in the past and about 75% of 
patients who had used illicit drugs while admitted to a hospital reported they 
would be interested if offered. The most common reason for PWSU interest in the 
SIF was that it would allow them to stay in the hospital for their medical care. This 
study was performed in Vancouver, Canada which already has a functioning out-
patient SIF [62]. All three studies that have addressed this same question in the 
United States have concluded that PWSU would be interested in using inpatient 
SIFs [63].

There continues to be significant resistance to establishing such practices beyond 
the legal limitations. Opponents advocate that funds would be better allocated to 
provide these patients with preventative and treatment services [59, 60]. However, 
SIF facilities provide an opportunity to engage and educate PWSU about treatment 
and therapy options. Estimates vary widely, with 10–42% of outpatient SIF users 
entering an addiction treatment program [59–64].

34.6.2  Initiating OUD Treatment While Inpatient

Initiating treatment for substance use disorders in the acute hospital setting is fea-
sible and effective [5–9] and results in better medical and substance use disorder 
outcomes including decreased emergency visits, increased completion of medical 
treatment, and transition to outpatient substance use treatment [6, 8]. Without sub-
stance use treatment, the majority of individuals will return to substance use upon 
discharge from an inpatient setting and are at high risk for poor outcomes particu-
larly for opioid use disorder and overdose [14, 15]. Engaging patients in treatment 
for opioid use disorder improves outcomes for some of the highest risk individ-
uals [7].

Currently there are three FDA-approved medications for OUD: methadone, 
buprenorphine, and extended-release injectable naltrexone. All patients with OUD 
not on pharmacologic management should be recommended one of these treatment 
options and connected with outpatient substance use treatment [10–13]. The choice 
of treatment should be a shared decision between the clinician and patient. Inpatient 
psychiatric and substance use disorder specialists can assist in this process with 
consideration of the patient’s preference, previous treatment, and setting of treat-
ment (supervised opioid treatment program versus outpatient office setting for 
buprenorphine or naltrexone). Patients declining pharmacotherapy for OUD should 
be provided with outpatient referrals for substance use treatment and an intranasal 
naloxone kit upon discharge.
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Although all effective treatments, there are specific considerations and limita-
tions in the inpatient setting surrounding each OUD medication.

34.6.3  Opioid Agonists

Both methadone and buprenorphine can be used to treat pain and as 
MOUD. Buprenorphine is different than methadone in that it can precipitate opioid 
withdrawal given its higher affinity for the mu-opioid receptors than other opioids. 
Opioid-tolerant patients will need to enter a state of mild to moderate opioid with-
drawal or a COWS score greater than 10 prior to initiating buprenorphine [34]. 
Generally initiation of buprenorphine is at least 6–12 h after last use of short-acting 
opioids or 24–72 h after last dose of long-acting opioids [10]. It is important to 
symptomatically manage opioid withdrawal as subjective pain might increase and 
untreated withdrawal symptoms will limit comfort in transition to buprenorphine. 
Specific considerations in initiating methadone or buprenorphine are similar to prin-
ciples discussed in the section “Medications in Opioid Withdrawal.”

34.6.4  Extended-Release Injectable Naltrexone

Extended-release injectable naltrexone in the inpatient setting is limited to those 
whose pain is managed with non-opioid analgesics and individuals not on opioids 
for 7–14 days. There are current studies looking at more rapid induction methods 
although not yet widely practiced [65]. This timeline is often a barrier to initiating 
extended-release injectable naltrexone, and it is not widely available on hospital 
formularies. For those who have been off opioids for this timeline, an oral naloxone 
challenge can be useful before initiating naltrexone treatment. A dose of 0.4–0.8 mg 
of naloxone is administered and the patient is observed for precipitated withdrawal 
[10]. Careful consideration should be given to those interested in outpatient follow-
 up for extended-release injectable naltrexone as individuals will need to abstain 
from opioid use for an extended period of time and are at high risk for relapse and 
overdose.

34.6.5  Naloxone Kit and Outpatient OUD Treatment 
on Discharge

All patients discharged on daily opioid dosing greater than 90-mg morphine equiva-
lents, those on longer-acting opioids (methadone or extended-release oxycodone), 
and those with a history of OUD or substance misuse should be discharged with an 
intranasal naloxone kit [66]. Patients at high risk for opioid overdose and those with 
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OUD also need early follow-up with substance use treatment. Substance use treat-
ment includes MOUD, counseling and other supportive services, and is offered by 
treatment programs or providers in the outpatient setting. It is encouraged to involve 
family members and significant others in education and training in naloxone admin-
istration prior to discharge.

34.7  Managing Pain in Inpatients Continuing to Use Outside 
Drugs

PWSU are at increased risk for presenting to the emergency department or be admit-
ted for management of pain. Lacerations, physical assault, fracture, abdominal pain, 
and musculoskeletal problems are among the ten most common reasons PWUD 
present to the emergency department. Fractures, lacerations, trauma, osteomyelitis, 
and pyelonephritis are all common reasons PWUD get admitted to the hospital [61]. 
In addition, many of these patients will require surgical intervention for various 
reasons including treating the conditions mentioned above.

As mentioned earlier, fear of not having pain adequately treated is one of the 
main reasons PWUD continue to use illicit drugs while admitted. The most impor-
tant step in managing pain in these patients is to open a dialogue with the patients 
to answer questions and assuage their concerns. The patient needs to understand 
that their pain will be taken seriously and addressed by the pain management 
provider and primary team. The pain management provider should also discuss 
the risks associated with the patient concurrently using outside substances. 
Patients using outside illicit opioids while also being treated with inpatient pre-
scribed opioids increases risk of overdose and makes it difficult for providers to 
assess opioid requirements leading to even worse analgesia. In cases where pre-
vention-based approach to using outside substances has failed, providers should 
focus on a multimodal plan to minimize opioids and choose opioids with lowest 
risk of overdose.

Regional anesthetic techniques can be used to target the source of pain. All 
patients without contraindications should be prescribed NSAIDs and 
 acetaminophen. Other non-opioid pharmacologic options include ketamine and 
lidocaine infusions. Both of these drugs can be administered safely in unmoni-
tored settings. Although ketamine is not a respiratory depressant, airway reflexes 
will be impaired in a dose-dependent fashion. These risks need to be considered 
in the context of the patient’s primary pathology. Patients receiving lidocaine 
infusions need to be monitored closely for signs of local-anesthetic systemic tox-
icity. Multimodal analgesia in the context of opioid-tolerant individuals is dis-
cussed in detail in another chapter. When opioid-based analgesia is required, 
short-acting opioids should be used to minimize the risk of overdose. Patient-
controlled analgesia are ideal options as the patient will be able to titrate medica-
tions to desired effect.
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34.8  Summary

• Identifying and managing patients with OUD remains a complex issue for inpa-
tient medical providers.

• Patients with OUD have increased incidence of hospital admission and are at risk 
for poor medical outcomes [4].

• It is estimated that up to 44% of illicit drug users may actively continue to use 
substances while admitted [63]. Unidentified and untreated substance use carries 
risks of overdose, withdrawal, and is linked to patients leaving against medical 
advice. Managing acute opioid withdrawal using clinical assessment tools and 
medications, such as opioid and alpha-2 agonists, can decrease discomfort and 
risk of patients leaving against medical advice.

• All admitted patients should be screened for SUD with a comprehensive history 
and physical examination.

• Further testing with urine toxicology may be considered on a case-by-case basis 
for both diagnostic or monitoring purposes. Currently, only 20% of all patients 
with OUD are on appropriate MOUD therapy [67].

• The inpatient admission is an ideal opportunity to start patients on MOUD and 
establish appropriate [67] outpatient follow-up.

• New rapid-induction protocols that allow initiation of therapy while inpatient are 
becoming more established for buprenorphine and naltrexone [10].

• Methadone can also be started as an inpatient but is often limited by outpatient 
access to a federally certified opioid treatment program.

• Early identification and management of OUD and other SUDs during acute hos-
pitalization improves medical outcomes and reduces overdose deaths.
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