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Loperamide is an over-the-counter antidiarrheal with m-opioid agonist activity. Central nervous system opioid effects are not
observed after therapeutic oral dosing because of poor bioavailability and minimal central nervous system penetration.
However, central nervous system opioid effects do occur after supratherapeutic oral doses. Recently, oral loperamide abuse
as an opioid substitute has been increasing among patients attempting to self-treat their opioid addiction. Ventricular
dysrhythmias and prolongation of the QRS duration and QTc interval have been reported after oral loperamide abuse. We
describe 2 fatalities in the setting of significantly elevated loperamide concentrations. [Ann Emerg Med. 2017;69:83-86.]
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INTRODUCTION
Loperamide is an over-the-counter antidiarrheal that

inhibits intestinal peristalsis through m-opioid receptor
agonism, calcium channel blockade, calmodulin
inhibition, and decreasing paracellular permeability.1 It
has poor oral systemic bioavailability and central nervous
system penetration, which is thought to limit its abuse
potential. However, central nervous system and
respiratory depression have been reported after therapeutic
oral dosing in infants and after overdose in adults,
indicating that the latter barriers can be overcome.2

Opioid substitution with oral loperamide for both self-
treatment of withdrawal symptoms and euphoria has been
reported.3 Abuse has become more popular in the last
decade, and significant cardiac dysrhythmias have been
described in the overdose setting.4-7 Loperamide’s
accessibility, low cost, over-the-counter legal status, and
lack of social stigma associated with its use contribute to
its potential for abuse. Additionally, the United States’
increasing population of opioid-addicted patients is
seeking alternative drug sources, with prescription opioid
medication abuse being limited by new legislation and
regulations. It is imperative that health care providers be
made aware of increasing loperamide abuse and its
underrecognized cardiac toxicity.

We describe 2 cases of loperamide abuse and subsequent
death. Management included manual cardiopulmonary
resuscitation (CPR), naloxone, and standard advanced
cardiac life support (ACLS). In both cases, the decedents
were pronounced dead on arrival to the emergency
department (ED).
1 : January 2017
CASE REPORT
Case 1

A 24-year-old man with a history of substance abuse
being managed with buprenorphine was found
unresponsive in his home, with seizurelike activity. Six
empty boxes of loperamide were found at the scene. He
was pulseless and apneic when emergency medical services
(EMS) arrived. CPR was initiated and naloxone was
administered without effect. Intubation was attempted
but was not successful. He was pronounced dead shortly
after arrival to an ED. Hospital records indicated that
he was treated in the ED the day before for urinary
retention. At that time, his laboratory analysis, urinalysis,
computed tomography scans of the abdomen and
pelvis, and urine toxicology screen did not reveal any
abnormalities. He was treated with intravenous fluids and
discharged. Postmortem police investigation reports
indicated that the decedent had been abusing loperamide
orally as an opioid substitute to self-treat his opioid
withdrawal. Autopsy findings revealed pulmonary and
cerebral edema, urinary retention, moderate cardiomegaly,
and lower extremity venous thrombi. No other abnormal
findings were noted. Postmortem toxicology analysis of
cardiac blood demonstrated a loperamide concentration
of 77 ng/mL (therapeutic range 0.24 to 3.1 ng/mL),8

7-aminoclonazepam concentration of 180 ng/mL
(therapeutic range 23 to 137 ng/mL),9 free
buprenorphine concentration of 1.8 ng/mL (therapeutic
range 1 to 8 ng/mL),10 and free norbuprenorphine
concentration of 2.9 ng/mL (therapeutic range 0.33 to 3.5
ng/mL).11 Results for head gas chromatography and
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expanded high-performance liquid chromatography and
time-of-flight–mass spectrometry analysis performed by a
national forensic reference laboratory were negative for all
other analytes, including methadone, 6-monoacetylmorphine,
ethanol, quinine, and quinidine. The cause of death was
determined to be mixed drug intoxication.
Case 2
A 39-year-old man with a history of opioid addiction

being managed with buprenorphine therapy was reported to
suddenly gasp for breath and collapse in his home. EMS
reported asystole, CPR was initiated, and resuscitative efforts
were continued en route to a health care facility. The patient
was pronounced dead on arrival to the ED. According to the
decedent’s family, he had successfully managed his opioid
addiction for several years by using buprenorphine; however,
he had discontinued use approximately 3 years earlier.
They reported that the patient had been self-treating his
opioid addiction with an over-the-counter antidiarrheal
medication after discontinuing buprenorphine. A complete
autopsy revealed cardiomegaly and severe pulmonary
edema. Comprehensive postmortem toxicology revealed a
femoral blood loperamide concentration of 140 ng/mL.
Comprehensive gas chromatography–mass spectrometry
analysis result was negative for all other analytes, including
methadone, 6-monoacetylmorphine, ethanol, quinine, and
quinidine.
DISCUSSION
Both of these patients were abusing oral loperamide,

though the exact indication for use remains unclear.
Loperamide is a m-opioid receptor agonist with
insignificant central nervous system opioid activity at
therapeutic doses because of low oral bioavailability (0.3%),
poor blood-brain barrier penetration, and P-glycoprotein
efflux activity.1,12 Adverse effects observed after therapeutic
doses are mild and include nausea, constipation,
drowsiness, and headache.13 Short-course therapeutic
dosing in human beings does not result in withdrawal
symptoms after the administration of naloxone.14 These
factors suggest that loperamide has a wide therapeutic index
with limited abuse potential, and it was descheduled to
over-the-counter status in the United States in 1988.15

Central nervous system depression, morphine substitution,
and withdrawal have been reported after supratherapeutic
doses in animal models.16 Systemic concentrations and
central nervous system penetration can be augmented by
ingestion of supratherapeutic oral dosages of loperamide
or coingestion of a P-glycoprotein inhibitor.3,8,17,18

Reported daily doses vary from 30 to 200 mg or higher.
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Theoretically, coingestion of a P-glycoprotein inhibitor
would reduce the minimum dose required for central
nervous system opioid effects. Oral loperamide abuse was
reported on Web-based forums as early as 2005, with a 10-
fold increase in postings from 2010 to 2011. A majority of
user-generated content pertaining to loperamide discussed
using the medication to self-treat opioid withdrawal (70%).
Users also cited abusing the medication for its euphoric
properties (25%).3

In addition to clinical manifestations consistent with
opioid toxicity (miosis, central nervous system depression,
and respiratory depression), significant cardiac dysrhythmias
have been reported after overdose. Ventricular dysrhythmias,
including polymorphic ventricular tachycardia, as well as
prolongation of the QRS complex and QTc duration, have
occurred in patients after supratherapeutic loperamide
ingestions.4-7 Loperamide has been shown to inhibit human
cardiac sodium channels in vitro, and QRS prolongation
in the overdose setting suggests that this interaction also
occurs in vivo.19 Loperamide inhibits delayed-rectifier
potassium currents in vitro.20,21 Xenobiotics that inhibit
delayed-rectifier potassium currents can prolong the QTc
duration and increase the risk for polymorphic ventricular
tachycardia, both of which have been reported after oral
loperamide overdose.4-7 Additionally, loperamide is known
to inhibit calcium channels, whichmay contribute to cardiac
toxicity in overdose.1 Fatality associated with loperamide
abuse has been reported; however, confirmed death caused
by loperamide has not been reported outside of the forensic
toxicology literature.6,22-24

The patient from case 1 was found in cardiopulmonary
arrest after suspected oral loperamide abuse. It could not be
determined whether the patient’s arrest was precipitated by
a cardiac dysrhythmia or respiratory depression. His death
was determined to be caused by complications of mixed
drug intoxication. The patient’s underlying cardiomegaly
likely predisposed him to cardiac toxicity in the setting
of an elevated loperamide concentration. Additional
nonspecific autopsy findings were not determined to be
contributory. Postmortem toxicology results demonstrated
supratherapeutic cardiac blood loperamide concentrations.
Peripheral blood was not obtained. It is unknown
whether loperamide exhibits postmortem redistribution,
although in a single case report a heart:peripheral blood
concentration ratio of 2.2 was observed.23 If postmortem
redistribution does occur, the cardiac blood concentration
obtained would be elevated relative to the concentration
at death. His cardiac blood buprenorphine and
norbuprenorphine concentrations were consistent
with standard opioid dependence dosing and unlikely
contributed to his death. Clonazepam was not detected and
Volume 69, no. 1 : January 2017
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7-aminoclonazepam is inactive, so it is unlikely either
contributed to his death. Additionally, the absence of
clonazepam in the cardiac blood indicated lack of an
acute exposure to the medication.

The patient from case 2 presented with “sudden” gasping
for breath followed by abrupt collapse, which is consistent
with a sudden cardiac dysrhythmia. No preceding
respiratory depression or seizure activity was described.
Like that in case 1, the patient’s cardiomegaly was likely
contributory. The patient’s postmortem femoral blood
loperamide level was 140 ng/mL, and polymorphic
ventricular tachycardia has been reported at significantly
lower serum concentrations.4,6 Unlike cardiac blood,
femoral blood is not likely to be affected by postmortem
redistribution. The autopsy and postmortem toxicology
did not reveal any contributing anatomical or xenobiotic
abnormalities, aside from an elevated femoral blood
loperamide level. Although causation cannot be determined,
previous case reports demonstrating loperamide cardiac
toxicity and the absence of additional findings on autopsy
and postmortem toxicology suggest that loperamide
overdose likely precipitated both deaths.

CPR and ACLS should be considered first-line
treatment for cardiopulmonary arrest caused by loperamide
overdose. Animal models and human data suggest that
naloxone would be a reasonable intervention in patients
presenting with respiratory depression or arrest after
loperamide abuse.2,16 Ventricular dysrhythmias, including
polymorphic ventricular tachycardia, have been successfully
treated with intravenous magnesium sulfate and sodium
bicarbonate. Intravenous isoproterenol, transcutaneous
pacing, and transvenous pacing have been described to
manage QTc prolongation in the setting of acute
overdose.4,6-8

Loperamide is an over-the-counter antidiarrheal that is
safe in therapeutic doses. However, in the overdose setting
it causes significant central nervous system and respiratory
depression, cardiac dysrhythmias, and death. Loperamide’s
low cost, availability, and legal status have compelled
patients with opioid addiction to abuse the medication as
an opioid substitute. Abuse is becoming increasingly
common because the availability of opioid prescription
medications is being limited by changes in legislation and
regulations. A review of user-generated content related to
loperamide abuse from a single Web site demonstrated a
nearly 600% increase in posts from 2009 to 2011.3 Google
Trends data have demonstrated increasing interest in the
terms “loperamide” and “loperamide high” since 2010.
Our poison center experienced a 7-fold increase in calls
related to loperamide abuse or misuse from 2011 through
2015. Our data are consistent with national poison center
Volume 69, no. 1 : January 2017
data, which demonstrated a 71% increase in calls related to
intentional loperamide exposures from 2011 through
2014.24,25 It is imperative that clinicians recognize this
emerging phenomenon and ask patients about loperamide
abuse when they present with unexplained syncope or
unexplained prolongation of the QRS or QTc intervals.
We urge clinicians to report all cases of loperamide toxicity
to the Food and Drug Administration’s MedWatch. Action
should be taken to regulate the sale of loperamide-
containing products in a manner similar to that for
pseudoephedrine, dextromethorphan, and other restricted
over-the-counter medications. Additionally, steps should be
taken to strengthen public awareness of the effects of
loperamide abuse.
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