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CHAPTER 162 

Opioids
Christina Hantsch Bardsley

PERSPECTIVE

Opioid is a term that applies to all natural, synthetic, and semisyn-
thetic agents with morphine-like actions. It is more inclusive  
than the term opiate, which refers only to natural agents. Both 
terms are derived from opium, the Greek word for juice in refer-
ence to poppy juice. Poppy juice contains more than 20 distinct 
natural alkaloids with morphine-like activity. The nonspecific 
term narcotic refers to any agent that induces sleep and should 
not be used. Opioid is more precise and is the correct medical term 
for the agents that act on opiate receptors in the body. Finally,  
the term endorphin applies to any of the endogenous opioid pep-
tides, including endomorphins, dynorphins, enkephalins, and 
nociceptin.1

Pharmacologic actions of opioids involve many organ systems, 
including the central nervous system (CNS), cardiovascular 
system, pulmonary system, and gastrointestinal system, and cause 
characteristic clinical effects. Sedation and analgesia are the most 
common therapeutic goals of opioid medications, which are avail-
able alone or in combination with other agents (e.g., acetamino-
phen and salicylates) for these purposes. In addition, opioids and 
combination preparations are used therapeutically for their anti-
tussive and antidiarrheal effects.

The World Drug Report 2010 of the United Nations Office on 
Drugs and Crime estimates that between 155 and 250 million 
people (3.5 to 5.7% of the population aged 15 to 64 years) used 
illicit substances at least once in 2008. Globally, cannabis, 
amphetamine-type stimulant, and cocaine users outnumber 
opiate (heroin/opium) users, but opiates are associated with more 
harm with use. Annual prevalence of opiate (heroin/opium) use 
in the United States is estimated at 0.58% of the population aged 
15 to 64 years. Mortality rate for dependent opiate users is between 
6 and 20 times that expected for those in the general population 
of the same age and gender.2

In addition, nonmedicinal use of prescription opioids, in  
adults and teens, is an extensive and growing problem in the 
United States. According to the Centers for Disease Control and 
Prevention (CDC), in 2010, enough opioid analgesics were sold  
to medicate every American adult with a typical dose of 5 mg of 
hydrocodone every 4 hours for 1 month.3 Fatal poisonings involv-
ing opioid analgesics more than tripled from 4000 to 13,800 from 
1999 to 2006, including a multistate epidemic of nonpharmaceuti-
cal fentanyl-related overdoses that resulted in more than 1000 
deaths from April 2006 to March 2007.4 This trend continues to 
rise, and in 2010 there were more than 15,000 opioid analgesic–
related fatalities reported to the CDC.

PRINCIPLES OF DISEASE

Anatomy and Physiology

Although opioids have been used for more than 5000 years, opiate 
binding to brain membrane receptors was not shown until the 
1970s, and the first opioid receptor gene was not isolated until 
1992. Subsequent molecular characterization of the endogenous 
opioid system, including peptides and receptors, has improved the 
understanding of opioid physiologic roles.5

The three established opioid receptors, mu/MOP (OPRM1 
gene), kappa/KOP (OPRK1 gene), and delta/DOP (OPRD1 gene), 
are transmembrane, G protein–coupled receptors distributed 
throughout the CNS, concentrated in areas associated with noci-
ception as well as in areas of euphoria and respiratory control. 
Systemically, opioid receptors are localized in sensory nerve 
endings, the gastrointestinal tract, cardiovascular endothelial cells, 
and immune cells.5,6 Whereas opioid receptor ligand binding has 
demonstrated variable pharmacologic effects, whether it is through 
specific opioid receptor subtypes or receptor gene splice variants, 
receptor dimerization, or biased ligand agonism is unclear.7 
Genetic variations in opioid receptors and in metabolic pathways 
account for some of the interindividual differences in response to 
both endogenous and exogenous opioids. Several polymorphisms 
of OPRM1 have been identified, including A118G polymorphism, 
present in up to 30% of individuals of European descent and 50% 
of Asian descent,8 which is associated with increased dosage 
requirements for pain control. Whereas it might also result in 
lower relative clinical toxicity after overdose, this has not been 
studied. Polymorphisms of several cytochrome P450 enzymes, 
including CYP2D6 (tramadol, codeine), CYP3A5 (fentanyl), and 
CYP2B6 (methadone), have been linked to variability in response 
to several opioids.9

Pathophysiology and Pharmacology

Toxicity

Opioids include therapeutic agents and illicit substances. Toxicity 
occurs as a result of intentional overdose, intentional abuse, or 
adverse effect of therapeutic use. Although different opioids have 
receptor preferences in therapeutic or low doses, this specificity is 
lost at higher doses.

Opioids are well absorbed after gastrointestinal (oral and rectal) 
or parenteral administration but also through nasal, buccal, pul-
monary, and transdermal routes, depending on the lipid solubility 
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in street laboratories. MPTP metabolite accumulates in CNS cell 
mitochondria and is associated with focal lesions in the substantia 
nigra and a syndrome clinically indistinguishable from idiopathic 
parkinsonism. The syndrome is irreversible in some patients.12

Spongiform leukoencephalopathy is associated with “chasing 
the dragon,” a practice of inhaling heroin heated typically on 
aluminum foil. Patients have psychomotor retardation, dysarthria, 
ataxia, tremor, and other neurologic abnormalities.13 This syn-
drome is thought to be related to a combination of mitochondrial 
injury and hypoxia from the heroin or, more likely, the method of 
preparation. One report also associates heroin-induced movement 
disturbance with basal ganglia lesions.14

Serotonin syndrome is a clinical triad of mental status  
changes, autonomic instability, and neuromuscular changes (see 
Chapter 151) and may be fatal. Most cases involve an interaction 
between a serotonergic agent and a second agent, usually a selec-
tive serotonin reuptake inhibitor or a monoamine oxidase inhibi-
tor. Meperidine, dextromethorphan, methadone, and tramadol 
inhibit serotonin reuptake and are associated with serotonin syn-
drome, as are some opiate analogues without known serotonin 
reuptake effects, such as oxycodone and buprenorphine.15

Respiratory

By suppressing the sensitivity of the medullary respiratory center 
to hypercapnia, opioids decrease respiratory rate and tidal volume 
in a dose-dependent manner.1 Although it initially remains intact, 
the hypoxic drive is overridden in severe poisoning or when antag-
onistic stimuli (e.g., pain) are blocked. Overdose of an agonist-
antagonist agent produces less significant respiratory depression, 
presumably because of mu receptor antagonism (Table 162-1). 

of the specific opioid.1 Heroin is usually abused through intrave-
nous and subcutaneous routes, but it is also absorbed after nasal 
administration because it is lipid soluble. In general, opioid toxic-
ity is less pronounced but more prolonged with ingestion than 
with parenteral administration.1 Absorption of opioids after 
ingestion occurs in the small intestine and with therapeutic doses 
is complete within 1 or 2 hours. However, because of delayed 
gastric emptying, absorption and clinical effects of toxicity may 
be prolonged after overdose.

Most opioids have a large volume of distribution. Clinical 
effects depend on lipid solubility, which affects the rate at which 
opioids and their metabolites cross the blood-brain barrier.  
All opioids undergo hepatic metabolism and renal elimination, 
and variations in hepatic and renal function are important  
because metabolite activity may contribute to clinical effects and 
toxicity.1

The pharmacokinetics of the specific agent determine the clini-
cal course of opioid toxicity. Heroin peaks in the serum within 1 
minute of intravenous injection, 3 to 5 minutes of intranasal 
administration, and 10 minutes of subcutaneous injection. Hero-
in’s lipophilic nature allows rapid transport across the blood-brain 
barrier into the CNS. In the CNS and blood, heroin is rapidly 
hydrolyzed to 6-monoacetylmorphine and then morphine, which 
is less lipid soluble. In the liver, morphine undergoes conjugation 
with glucuronic acid to form more water-soluble compounds that 
are excreted by the kidneys.1 Morphine and heroin are not metab-
olized by cytochrome P450 enzymes and are not directly affected 
by P450 polymorphisms.

Withdrawal

Because the half-life of heroin is 30 minutes and the half-life of 
methadone is 15 to 40 hours, withdrawal symptoms occur 4 to 6 
hours after discontinuation of heroin and 24 to 48 hours after 
discontinuation of methadone.10,11 Duration of symptoms is 7 to 
10 days and 2 weeks, respectively. The degree of physical depen-
dence that has developed is also important. With chronic opioid 
exposure, cellular adaptation results in upregulation of cyclic 
adenosine monophosphate (cAMP). When the exposure is discon-
tinued or an antagonist is administered, the result is a temporary 
elevation of cAMP levels and increased sympathetic activity above 
a normal baseline.

CLINICAL FEATURES

Toxicity

The toxidrome of opioid toxicity is CNS depression, respiratory 
depression, and miosis. Other potential findings are associated 
with toxicity from any opioid, but some symptoms are unique to 
a specific agent or route of exposure.

Neurologic

Direct CNS depression is well recognized, but hypoxia from CNS 
and respiratory depression also causes additional neurologic com-
plications, such as seizures. Excitatory effects may also occur with 
opioid toxicity. Hypertonicity, myoclonus, and seizures have been 
reported with overdose of the synthetic opioids meperidine and 
propoxyphene. Meperidine-related seizures are probably caused 
by accumulation of normeperidine, especially after multiple or 
large doses or in patients with hepatic or renal insufficiency. Dys-
phoria and acute psychosis may occur with an agonist-antagonist 
opioid.

Parkinsonian symptoms in injection drug abusers have been 
attributed to MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyri- 
 dine), a side product during synthesis of a meperidine analogue 

DRUG

ORAL 
DOSE 
(mg)*

INTRAMUSCULAR 
DOSE (mg)*

TIME TO ONSET 
OF RESPIRATORY 
DEPRESSION†

Codeine 200 120 Fast

Dextromethorphan 700 — Fast

Dihydrocodeine 150 60 Fast

Diphenoxylate 300 — Slow (or even 
more delayed)

Fentanyl — 0.125 Very fast

Heroin 15 3 Fast

Hydrocodone 100 — Fast

Hydromorphone 6 1.5 Fast

Levorphanol 1 2 Fast

Meperidine 250 100 Fast

Methadone 20 10 Slow (or even 
more delayed)

Morphine 70 10 Fast

Oxycodone 30 10 Fast

Oxymorphone 6 1 Fast

Paregoric 175 — Fast

Propoxyphene 600 — Fast

*Equivalent to 10 mg of intramuscular morphine.
†Varies with the drug and route of administration. In addition, the effects of a dose in 
any particular patient depend on multiple factors, including age, weight, and comorbid 
conditions. After intramuscular administration, very fast means 5 to 30 minutes, fast 
means 15 to 60 minutes, and slow means 1 to 4 hours. After oral administration, these 
time definitions are approximately doubled.

Table 162-1
Select Opioid Doses and Associated 
Respiratory Depression
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Central sleep apnea occurs with long-term opioid use and also 
with acute increased opioid use from baseline. Continuous posi-
tive airway pressure is usually ineffective for treatment of sleep 
apnea in these patients.16

Bronchospasm is rare with heroin use in both asthmatic and 
nonasthmatic patients after inhalational exposure and rarely  
after other routes. When it occurs, the bronchospasm is often 
severe, prolonged, and refractory to beta-agonist therapy, and it 
may require mechanical ventilation for several days. It is unclear 
whether the heroin, an adulterant, or a combination triggers the 
bronchospasm and whether the response is histamine mediated 
or from direct irritation.17

Acute lung injury occurs with therapeutic opioid use but is 
much more common after overdose.18 The capillary leak is likely 
to be from hypoxia rather than a direct drug effect.

Ophthalmologic

In opiate overdoses, stimulation of mu receptors in the Edinger-
Westphal nuclei of the third nerve usually results in miosis.  
Miosis is usually not seen with meperidine, propoxyphene,  
or diphenoxylate-atropine (Lomotil) overdose. Toxicity from 
agonist-antagonists (e.g., pentazocine) or multiple agents may not 
produce miosis.

Otologic

Sensorineural hearing loss has been reported with acute and 
chronic use of some opioids, including heroin, methadone, and 
hydrocodone, especially in combination with acetaminophen. 
Genetic polymorphism producing altered metabolism, direct 
cochlear effects, and comorbidities have been suggested as caus-
ative factors.19,20

Cardiovascular

Opioids cause mild hypotension and relative bradycardia.  
Hypotension is from histamine release and can be blocked by 
antihistamines (H1 antagonists). The hypotension is typically 
orthostatic and resolves with supine positioning. In recent years, 
there are increasing reports of cardiovascular toxicity associated 
with certain opioids. Propoxyphene and especially norpropoxy-
phene, its cardioactive metabolite, are associated with sodium 
channel blockade, similar to type IA antidysrhythmic agents, and 
produce widening of the QRS complex.21 In November 2010, 
because of dose-dependent PR interval prolongation, QRS widen-
ing, and QT prolongation, manufacturers voluntarily withdrew all 
proprietary and generic products containing propoxyphene from 
the United States market in response to a request from the Food 
and Drug Administration.22 Levomethadyl, a three-dose per week 
opioid replacement for management of dependence, was discon-
tinued in 2003 because of blockade of hERG potassium channels, 
resulting in QTc prolongation. Methadone also blocks this potas-
sium channel and is associated with QTc prolongation, especially 
with other predisposing factors,23 at higher doses, or with CYP2B6 
polymorphism (resulting in delayed inactivation of methadone).

Gastrointestinal

Nausea and vomiting are common with therapeutic opioid use 
and overdose. Mechanisms include opioid-induced delayed gastric 
emptying, direct stimulation of the chemoreceptor trigger zone, 
and vestibular stimulation. Antihistamines and dopamine antago-
nists (e.g., chlorpromazine) may be effective in treatment.

Decreased gastrointestinal motility is common with therapeutic 
use and overdose of opioids. Severe cases may develop ileus.1 
Increased biliary tract pressures and choledochoduodenal 

sphincter spasm occur with therapeutic dosing of many opioids, 
including morphine, meperidine, and codeine. Spasm is not 
always reproducible within the same patient but seems related to 
individual susceptibility more than to a specific agent. Presenting 
clinical symptoms mimic biliary colic and may respond to nalox-
one or glucagon.24

Urologic

Opioids can cause urinary retention from urethral sphincter 
spasm and decreased detrusor tone. Alpha-adrenergic antagonists 
may reverse this effect. Glomerulosclerosis and renal amyloidosis 
are seen in end-stage “heroin nephropathy” of chronic opioid 
addicts.25

Dermatologic

Pruritus, flushing, and urticaria occur with certain opioids that 
release histamine (e.g., morphine) and do not represent a true 
allergy. Pruritus and erythema are often localized to the area of 
injection (e.g., along the vein through which the morphine was 
administered). Symptoms are typically easily controlled with anti-
histamines. Although all opioids have the potential to stimulate 
mast cell degranulation and histamine release, some (e.g., fen-
tanyl) release only clinically negligible amounts of histamine and 
have good hemodynamic stability profiles.

Metabolic

Hypoglycemia occurs after opioid overdose, but the mechanism is 
unclear. Coingestants, especially ethanol, may contribute to this 
finding. Hypothermia is reported, but the mechanism is unclear. 
Hyperthermia should prompt a search for infectious complica-
tions, particularly in injection drug users, and for coingestants 
(e.g., cocaine and other stimulants) or adulterants (e.g., tripelen-
namine and scopolamine).26

Withdrawal

Opioid withdrawal occurs in tolerant individuals when opioid use 
is discontinued or an antagonist is administered. Increased sym-
pathetic discharge and adrenergic hyperactivity are responsible for 
the clinical symptoms and signs. In contrast to the typical toxi-
drome of opioid toxicity (CNS and respiratory depression and 
miosis), withdrawal is associated with the opposite symptoms  
of CNS excitation, tachypnea, and mydriasis. Pulse and blood 
pressure are also increased. Although opioid withdrawal can be 
uncomfortable, it is not life-threatening.10,11

Neurologic manifestations are prominent in opioid withdrawal. 
Restlessness, agitation, and anxiety are virtually universal, and rare 
seizures may occur. Cognition and mental status are unaffected. 
Dysphoria and drug craving may be severe and prolonged.

Nausea, vomiting, diarrhea, and abdominal cramps can be sig-
nificant and lead to dehydration and electrolyte depletion. Other 
symptoms may also include diffuse myalgias and insomnia. Signs 
include piloerection, yawning, lacrimation, rhinorrhea, and dia-
phoresis but are frequently absent.

DIAGNOSTIC STRATEGIES

The diagnosis of opioid intoxication is usually based on history 
and physical examination. Other than hypoglycemia, specific lab-
oratory abnormalities are not seen. Carbon dioxide and oxygen 
saturation monitoring is helpful for identification of respiratory 
depression and hypoxia. When the patient has hypoxemia and 
pulmonary rales, a chest radiograph can evaluate for acute lung 
injury. A 12-lead electrocardiogram can confirm a suspected dys-
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dose) may be required to obtain a clinical response for synthetic 
opioids.

Naloxone can precipitate acute withdrawal in chronic opioid 
users. In this population, naloxone should be started at 0.04 to 
0.2 mg and then slowly titrated. The duration of action of nalox-
one is 1 or 2 hours. Consequently, either repeated doses or a 
continuous infusion may be required, starting at two thirds of the 
effective initial dose, given per hour.1

Naloxone has an excellent safety profile. Acute lung injury, 
hypertension, and dysrhythmia have been rarely associated with 
use of naloxone after general anesthesia and in patients with 
underlying cardiac or pulmonary disease.29 Whether naloxone 
is the cause of these complications is unproven. Idiosyncratic  
reactions and sympathetic discharge with precipitation of acute 
withdrawal have been proposed as explanations. The risk may be 
greater in those with ongoing hypoventilation before naloxone 
administration. Complete clinical recovery in response to nalox-
one is strongly suggestive of opioid overdose. Naloxone has been 
given to overdoses with valproic acid, clonidine, tramadol, and 
captopril and ethanol intoxication because of a presentation 
similar to opioid intoxication. These have been reported to 
improve to lesser degrees and inconsistently with naloxone. The 
mechanism of these responses to naloxone is not established. 
Some of these drugs may have activity at opioid receptors.29

Nalmefene is an opioid antagonist with a long half-life (8-11 
hours) and duration of clinical effect. Intravenous nalmefene has 
a rapid onset of action in reversal of opioid-induced CNS and 
respiratory depression. Alternative administration routes are oral, 
subcutaneous, and intramuscular. The initial intravenous dose is 
0.5 to 1.5 mg (the pediatric dose is not established). Higher doses 
have been used but are associated with increased risk of adverse 
effects.30,31 When a clinical response has been achieved with 
nalmefene, repeated doses or continuous infusions are generally 
not required; however, the duration of induced withdrawal symp-
toms may be longer with nalmefene. Naloxone remains the  
preferred antidote in patients at risk for withdrawal or other 
adverse effects and in patients with anticipated short duration of 
opioid toxicity.

Supportive Care

Patients with acute lung injury may require oxygen and positive-
pressure modalities, such as bi-level positive airway pressure, con-
tinuous positive airway pressure, or mechanical ventilation with 
positive end-expiratory pressure. Circulatory support usually does 
not require more than a crystalloid infusion. Seizures associated 
with opioid toxicity resolve with correction of hypoxia, correction 
of hypoglycemia, or administration of benzodiazepines. Most 
opioids have a large volume of distribution and cannot be cleared 
by dialysis. There are no clinically effective techniques for enhanced 
elimination of opioids.

Withdrawal

Opioid withdrawal is not life-threatening, but supportive and 
symptomatic care can decrease the distress and avoid the associ-
ated complications. When withdrawal is produced by administra-
tion of naloxone, the symptoms are of short duration.10,11 Other 
patients with withdrawal can receive clonidine or symptomatic 
treatment (antiemetics, antidiarrheals, benzodiazepines) to allevi-
ate symptoms in the emergency department (ED). In addition, 
fluid and electrolyte replacement is important for patients with 
dehydration from gastrointestinal symptoms.

Methadone, a long-acting opioid, provides opioid replacement 
to treat or to prevent withdrawal in chronic heroin users admitted 
for other medical conditions but should not be used for patients 
in the ED with uncomplicated acute withdrawal. The onset of 

rhythmia or evaluate for QRS widening or QT prolongation  
if propoxyphene or methadone overdose is suspected. An abdomi-
nal radiograph may identify packets of opioids or other illicit 
substances in a body packer (see Chapter 147 and Chapter 186). 
With ingestion of an unknown opioid preparation, acetamino-
phen and salicylate concentrations should be checked because 
many prescription opioids are available in combination products. 
Likewise, many illicit opioid users are exposed to additional drugs 
and contaminants.

Opiates are detected on most qualitative antibody-based enzy-
matic immunoassay urine toxicology screens. Semisynthetic and 
synthetic opioids, such as fentanyl and its derivatives, are often 
missed on typical urine screens unless they are specifically included 
or the assay cross-reacts. A urine test result is positive for days after 
last use, depending on the half-life. Poppy seed ingestion leads to 
a positive opiate screen for morphine and codeine; however, detec-
tion of 6-monoacetylmorphine, a specific metabolite of heroin, 
can confirm heroin use.27

As with opioid toxicity, no diagnostic test exists for opioid 
withdrawal.

DIFFERENTIAL CONSIDERATIONS

The diagnosis of opioid intoxication is usually based on history 
and physical examination, although patients with other intoxica-
tions or nontoxicologic conditions may have a similar presenta-
tion. Other drugs that should be considered are clonidine (or a 
related drug), tramadol, valproic acid, γ-hydroxybutyrate, and 
sedative-hypnotic agents. The differential diagnosis encompasses 
all causes of depressed mental status, but the coexistence of miosis 
and respiratory depression greatly narrows the possibilities.

Opioid withdrawal is usually a straightforward diagnosis, and 
the patient typically reveals it as the chief complaint. Simultaneous 
intoxication with or withdrawal from other classes of agents, espe-
cially CNS depressants and stimulants such as cocaine in a “speed-
ball,” is common.

MANAGEMENT

Attention to the airway, oxygenation, and ventilation, including 
airway protection and ventilatory support, is of primary and vital 
importance.

Gastrointestinal Decontamination

Gastrointestinal decontamination is not routinely recommended, 
and there is no convincing evidence that it provides any benefit. 
Despite this, whole-bowel irrigation has been used to hasten 
passage of drug packets from body packers, body stuffers, or 
patients with ingestions involving opioid combination products 
or multidrug ingestions. Although it is unnecessary because of an 
effective opioid antidote and of no demonstrated benefit, a single 
early dose of activated charcoal (1 g/kg in children and 50-100 g 
in adults) may be considered in rare circumstances after consulta-
tion with a poison center or toxicologist.28

Antidote with Opioid Antagonist

Naloxone, a pure opioid antagonist with a rapid onset of action, 
is the most useful antidote. It is ineffective after oral administra-
tion secondary to the first-pass effect, but intravenous, subcutane-
ous, intramuscular, inhalational, and endotracheal routes can be 
used. Naloxone competitively binds opioid receptors and can 
reverse all the receptor-mediated actions of opioids. Naloxone  
is indicated for patients with opioid intoxication who have  
significant CNS or respiratory depression. The initial intravenous 
dose is 0.4 to 2 mg for adults and children, but 10 mg (total initial 
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Asymptomatic patients who have a known or possible ingestion 
of diphenoxylate-atropine (Lomotil) should be observed in a 
monitored unit; this includes small children who may have 
ingested only a single tablet (2.5 mg of diphenoxylate and 0.025 mg 
of atropine). The metabolite of diphenoxylate, difenoxin, has a 
longer half-life and is five times more active than diphenoxylate, 
and it may cause delayed and prolonged toxicity. Delayed absorp-
tion, caused by each component of Lomotil and enterohepatic 
recirculation, may contribute as well.35

Patients with a known or potential ingestion of packets of illicit 
opioid drugs, body packers and body stuffers, remain asymptom-
atic until one or more of the packets leak. Minimum necessary 
observation duration for these patients if they are asymptomatic 
is not clear. Body packers are typically admitted until the packets 
are passed; body stuffers may be discharged after 6 hours.36

Withdrawal

Patients with opioid withdrawal may be managed as outpatients. 
Clonidine may alleviate some of the symptoms of withdrawal but 
has a high incidence of postural hypotension. Patients with refrac-
tory complications (e.g., vomiting, dehydration, and electrolyte 
abnormalities) and patients with an uncertain diagnosis may 
require hospitalization. Some patients may need to be detoxified 
before entering chemical treatment programs. Substance abuse 
counseling and establishment of outpatient program referral 
should be completed before discharge.

action of an initial dose of methadone of either 20 mg orally or 
10 mg intramuscularly is 30 to 60 minutes. This initial dose typi-
cally controls significant symptoms.10 Some symptoms, particu-
larly drug craving, may be ongoing and require a subsequent dose 
after several hours. Maintenance methadone therapy requires 
doses every 24 hours or may be tapered daily. In October 2002, 
the Food and Drug Administration approved a buprenorphine 
monotherapy product (Subutex) as well as a buprenorphine-
naloxone combination product (Suboxone) for treatment of 
opioid addiction. In contrast to methadone, these products may 
be prescribed by physicians outside of traditional opioid treat-
ment programs, but prescribing physicians must have a specific 
Drug Enforcement Administration waiver per the Drug Addiction 
Treatment Act of 2000.32

Clonidine, a central alpha2-agonist, is used for treatment of 
opioid withdrawal without opioid replacement.10 Clonidine con-
trols symptoms by suppressing sympathetic hyperactivity. It may 
also shorten the duration of withdrawal. The initial dose is 0.1 mg 
orally. Repeated doses may be given every 30 to 60 minutes; rela-
tively large total doses may be required. As with opioid replace-
ment, clonidine therapy is titrated to individual clinical response. 
Hypotension may limit the treatment but is not common in the 
setting of opioid withdrawal treatment. Patches for transdermal 
administration of clonidine are available, but onset of action is 
delayed 24 hours. Oral doses still must be given initially.

Buspirone is an azapirone compound used to treat ethanol 
and nicotine addiction. Studies suggest that it may also be an 
option to treat opioid addicts by decreasing serotonergic neuro-
transmission in withdrawal, but further investigation is needed 
before ED use.33

DISPOSITION

Toxicity

Patients with opioid toxicity are often treated successfully in the 
ED, sometimes in conjunction with the ED observation unit. 
Patients who receive naloxone should be observed for 2 hours to 
assess the extent of resedation, hypoxia, and pulmonary complica-
tions.34 Full reversal of opioid toxicity may produce an awake 
patient who is uncooperative with the observation duration. If 
these patients are discharged against medical advice, they should 
demonstrate decision-making capacity as well as a full under-
standing of the risks of return of severe toxicity and development 
of complications, including apnea. Asymptomatic patients can be 
observed in the ED until 4 hours after an ingestion, at which time 
they can be discharged with appropriate psychiatric evaluation or 
drug abuse counseling. However, patients who have ingested an 
opioid with a longer half-life, active metabolite, or modified-
release preparation, as well as patients with multiple drug inges-
tions involving an opioid, may require longer observation periods.

■	 Diagnosis	of	opioid	intoxication	is	based	on	history,	physical	
examination,	and	response	to	naloxone.

■	 The	opioid	toxidrome	includes	three	prominent	findings—
CNS	depression,	respiratory	depression,	and	miosis—but	
these	may	not	be	present	in	every	patient.

■	 Airway	protection	and	management,	ventilation,	and	early	
administration	of	naloxone	are	crucial	to	management	of	
patients	with	opioid	toxicity.

■	 The	duration	of	action	of	many	opioids,	especially	after	
overdose,	is	significantly	longer	than	that	of	naloxone.	
Patients	responsive	to	naloxone	should	be	observed	for	
recurrence	of	opioid	toxicity	after	the	effect	of	naloxone	has	
resolved.

■	 Opioid	withdrawal	syndrome	does	not	include	altered	
cognition.	Patients	with	known	or	suspected	opioid	
withdrawal	who	also	have	altered	cognition	should	be	
evaluated	for	another	cause	of	the	altered	cognition.

KEY CONCEPTS

The references for this chapter can be found online by 
accessing the accompanying Expert Consult website.
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