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FENTANYL: MISUSE AND TOXICITY 
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Amanda Mayer is a graduate of the University of Montana, Skaggs School of 
Pharmacy. She has clinical experience working in inpatient mental health, 
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throughout her career. Amanda appreciates the wide variety of professional 
opportunities available to pharmacists. Amanda loves spending time with her 
family and spends most of her free time exploring new restaurants, hiking in 
the summer, and snowboarding and cross-country skiing in the winter. 
 
Topic Overview  
Fentanyl, a synthetic opioid, is a primary contributor to the current opioid crisis in 
the United States. Statistics show that the use of fentanyl causes significant morbidity 
and mortality and is a burden on the healthcare system in the U.S. Treatment of a 
fentanyl overdose begins with a clinical assessment of a patient’s airway, breathing, 
and circulation. Opioid overdose education and distribution of intranasal naloxone to 
laypersons, law enforcement officers, firefighters, and emergency service personnel 
are intended to promote recognition of opioid overdose and quick intervention. 
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Target Audience: This educational activity is for pharmacists. 
 
How to Earn Credit: From July 20, 2022, through July 20, 2025, participants 
must: 
 
1) Read the “learning objectives” and “author and planning team 

disclosures;” 
2) Study the section entitled “educational activity;” and 
3) Complete the Post-test and Evaluation form. The Post-test will be graded 

automatically. Following successful completion of the Post-test with a 
score of 70% or higher, a statement of participation will be made available 
immediately. (No partial credit will be given.) 

 
Learning Objectives: Upon completion of this educational activity, 
participants should be able to: 
 

1. Identify the role of fentanyl in the opioid crisis 
2. Describe the basic pharmacological profile, use and clinical outcomes 

of fentanyl 
3. Compare the benefits and risks of fentanyl use 
4. Identify treatments for opioid overdose 
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this activity. 
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Introduction 
 

The use of fentanyl and fentanyl analogs has increased significantly in 
the past ten years due to the influx of illegal forms of fentanyl. The 
consumption of these drugs is a primary contributor to the current opioid crisis 
in the United States. Illegally manufactured fentanyl is widely available on the 
street, and it is a relatively common adulterant in heroin.  Unfortunately, some 
of the beneficial pharmacologic properties of fentanyl, such as the rapid onset 
of action, and its high potency relative to other opioids, also make it very 
dangerous when it is used inappropriately. Because of the relatively common 
occurrence of fentanyl use and the potential consequences of fentanyl 
intoxication, health clinicians need in-depth information about fentanyl. 
 

Fentanyl Medical Uses 
 

Fentanyl is a synthetic opioid. It is used to treat post-operative pain and 
medical conditions that are accompanied by severe pain.1 Fentanyl has also 
been misused and has become a major driver of the ongoing opioid crisis.1 

Fentanyl was introduced in 1960 to replace morphine and other opioids for 
use in cardiac surgery due to its higher potency and fewer adverse 
cardiovascular effects, and less histamine release. Fentanyl is a highly 
lipophilic drug that allows it to cross the blood-brain barrier and produce 
analgesia and sedation readily.2 The FDA approved transdermal fentanyl in 
1990 for the treatment of chronic pain, generally in an outpatient setting. The 
transdermal patch allows for discreet, convenient, noninvasive, and generally 
safe opioid analgesia.3 

 
Fentanyl and the Opioid Crisis 

 
According to the Centers for Disease Control and Prevention (CDC), from 

1999 to 2018, more than 232,000 people died in the United States from 
overdoses involving prescription opioids.4 Overdose deaths involving opioids 
(including prescription opioids, heroin, and synthetic opioids like fentanyl) 
have increased by more than eight times since 1999.5 In 2020, overdoses 
involving opioids killed nearly 69,000 people, with over 82% of those deaths 
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involving synthetic opioids. At this time, drug overdose is the leading cause of 
accidental death in the U.S., and the opioid epidemic is only getting worse.1 

 
Fentanyl is currently the primary driver of the opioid crisis. It is involved 

in many deaths from illicit drug use.6 It has been reported that over 150 
people die each day from overdoses related to synthetic opioids like fentanyl.7 
Fentanyl has been estimated to be 50-100 times stronger than morphine2 and 
is classified as a Schedule II drug under the Controlled Substances Act.8  
 

Statistics updated in 2019 on fentanyl use in the U.S., include the 
following chronology:1,7,9   

 
● 2013-2014: The number of confiscated fentanyl-containing drugs 

increased 436%.  
● 2014-2015: Death rates from synthetic opioids like fentanyl increased 

72.2%. 
● 2015-2016: Death rates from synthetic opioids doubled. 
● 2017-2018: Synthetic opioid death rates increased again by 10% and 

accounted for 67% of opioid-involved deaths by 2018. 
● 2018: Fentanyl availability was high and increasing across most of the US; 

even more available than it had been the year before.  
● July 2022: More recent data has not been officially published by the CDC. 

It should be noted that it is nearly impossible to tell if drugs not acquired 
at a pharmacy contain deadly levels of fentanyl. Fentanyl test strips that 
can give results within 5 minutes are available; however, even in the case 
of a negative test, caution should be taken, and street drugs should be 
avoided as a test strip may not detect more potent fentanyl-like drugs 
such as carfentanil. 

 
 The illicit manufacturing of fentanyl is the source of most of the fentanyl 

that is used as an adulterant in heroin and has a direct correlation with the 
rapid increase in overdose deaths.6 It is the cause of the great increase in 
deaths from a synthetic opioid overdose. Fentanyl analogs like acetylfentanyl, 
carfentanil, and furanylfentanyl are increasingly responsible for deaths from 
synthetic opioids, and although fentanyl is a highly potent medication, it pales 
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in comparison to carfentanil, a fentanyl analog that has been estimated to be 
10,000 times stronger than morphine.6 Illegally manufactured fentanyl has 
been found in counterfeit medications that have been passed off as 
prescription benzodiazepines and prescription oxycodone/acetaminophen 
tablets, and it has been sold as methylenedioxymethamphetamine (MDMA), 
also named ecstasy.6  
 

The opioid crisis is a complex public health problem. One of the driving 
forces to combat the dramatic increase in opioid use, and particularly the use 
of fentanyl, has been an intense focus on decreasing the availability of opioids. 
Clinicians, suppliers, and pharmaceutical companies have been pressured to 
limit the amounts of opioids that reach the public.6 Law enforcement has made 
strong efforts to stop illegal manufacturing, prevent opioids from crossing the 
borders, and seize drugs from sellers and buyers. Unfortunately, this response 
does not address the root causes of drug misuse or the need for education, 
awareness, and treatment. Also, it ignores the human and economic realities 
of drug use. Without treatment, many opioid users will continue to use the 
drugs, so the demand for opioids will always be there. Furthermore, as long 
as there is a demand and potential for profit, lawbreaking individuals will find 
a way to sell opioids.6  
 

As previously mentioned, illicit manufacturing is the primary source of 
most of the fentanyl that is misused. It is often used as an adulterant in heroin 
and illicit fentanyl and is primarily responsible for the rapid increase in 
overdose deaths in the United States.6,10 Opioid users typically do not know 
they are taking fentanyl. They simply use the product (drug) that is available 
to them on the illegal market. Sellers have a strong financial reason to 
adulterate heroin with fentanyl: they can add fentanyl to heroin they have 
diluted, so their product stretches further. Historically distributors reduced the 
purity of their heroin product by mixing or “cutting” it with caffeine, procaine, 
and lidocaine. This gave the distributor more product to sell but it also 
decreased the drug’s effectiveness. Adding fentanyl provided a greater 
potency to the heroin while giving the distributor more product to sell, thereby 
increasing the distributor’s profit.6 
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The DEA has reported that heroin and fentanyl markets remain mixed 
and that law enforcement and public health officials in certain regions have 
reported that “fentanyl is supplanting a significant portion of the pre-
established heroin market.”6  
 

Due to the fact that fentanyl is more potent than heroin, traffickers are 
able to mix small quantities of fentanyl with other diluents and drugs to market 
as heroin.6 The DEA has stated that the “increased presence of fentanyl in 
white powder heroin markets continues to result in higher rates of fentanyl-
involved overdose deaths, straining law enforcement and public health 
resources in areas already afflicted with high levels of heroin-involved 
overdoses.”6  In 2021, the Drug Abuse Warning Network (DAWN) reported 
approximately 122,884 Emergency Department visits in the U.S., due to 
fentanyl.11 

 
The American Medical Association (AMA) issued a report in 2020 on the 

increases in opioid and other drug-related overdoses identified during the 
COVID pandemic.12 The position of the AMA is that the combined challenges 
of the COVID-19 global pandemic and the opioid epidemic in the U.S., suggest 
that a highly complicated and deadly drug overdose epidemic exists. Mention 
is made by the AMA that a great concern exists due to the “increasing number 
of reports from national, state and local media suggesting increases in opioid- 
and other drug-related mortality, particularly from illicitly manufactured 
fentanyl and fentanyl analogs.”12 The AMA reported that greater than 40 
states showed increases in opioid-related mortality, as well as ongoing 
concerns for those with a mental illness or substance use disorder.12 
 

The AMA raised the critical need to “remove barriers to evidence-based 
treatment for those with a substance use disorder as well as for harm 
reduction services, including sterile needle and syringe services and 
naloxone.”12 Reference was made to the Substance Abuse and Mental Health 
Services Administration (SAMHSA) and Drug Enforcement Administration 
(DEA) in the U.S., relative to their increased flexibility to provide 
buprenorphine and methadone to patients who are diagnosed with an opioid 
use disorder and for those who are in need of medication for pain control.12 
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The COVID-19 pandemic in the United States introduced new risks to 
Americans impacted by substance use disorder, as well as a series of new 
challenges related to treatment and recovery. Drug overdose deaths continue 
to impact communities across the United States.1  
 

Fentanyl Overdose 
 

The medical literature has focused mostly on the epidemiologic aspects 
of fentanyl overdoses, not on clinical presentation and treatment. This is 
understandable as the signs, symptoms, and medical care of patients who 
have overdosed with fentanyl are often the same as for other opioid drug 
overdoses; however, fentanyl overdose may have distinctive symptoms. For 
example, respiratory depression may be more profound with fentanyl toxicity 
than with other opioids.13 Chest wall rigidity can be present, and this may lead 
to a rapid onset of overdose death. This requires a clinician to make an early 
diagnosis and treatment in order to save the patient’s life.13 
 
Detection of Fentanyl Toxicity 
 

Fentanyl is extremely potent, which means that even a small amount of 
the drug - “the equivalent of several grains of salt” — can result in death.13 
The standard for drug toxicology or screening involves a urine sample, and 
the results are received promptly.14 However, these screens only detect the 
presence of five drugs and/or their metabolites, amphetamine, cocaine, 
marijuana, opioids (morphine and its metabolites and structurally similar 
drugs), and phencyclidine (PCP).14 Urine and serum tests remain the most 
commonly used tests for other misused substances by medical professionals.14 

Fentanyl lacks the structural similarity to produce a positive test result on the 
opioid/opiate component of a standard immunoassay-based “urine drug 
screen”; therefore, liquid chromatography-mass spectrometry is the standard 
for measuring serum fentanyl concentrations.14,15 Rapid result drug screens 
that can detect fentanyl are available, but they are not in common use, and 
laboratory confirmation of fentanyl in blood or other biologic specimens cannot 
be done within a timeframe that is useful for anyone caring for a patient who 
has overdosed on fentanyl.13-15 
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Patient’s History of Use 
 

Being aware of the drug type and amount that a patient took is one of 
the fundamentals of caring for an overdosed patient, but people typically do 
not know they have taken fentanyl. Fentanyl is surreptitiously used to 
adulterate heroin and has been used to make counterfeit prescription 
medications.  The effects of fentanyl intoxication are identical to intoxication 
with any opioid, making it difficult to differentiate.12  
 
The Pattern of Fentanyl Misuse 
 

Fentanyl may be inadvertently injected if it has been used to adulterate 
heroin, but there are other ways to misuse fentanyl that are specific to the 
drug that clinicians should know about.16 Perhaps the most important of these 
is the misuse of fentanyl patches. Patients may apply multiple patches, and if 
an opioid overdose is suspected, a complete examination of the patient’s skin 
should be done.17 Reported ways of misuse also include inhalation of pyrolyzed 
transdermal devices, insertion of device rectally, and drinking water in which 
the transdermal device was steeped like a tea bag.18-20 

 
The original transdermal therapeutic system (TTS), also called reservoir 

transdermal device, has four functional layers and a protective peel strip. The 
four layers are the backing, fentanyl reservoir, adhesive, rate-controlling 
release membrane, and adhesive with a protective peel strip.  The reservoir, 
which is the second layer of this system, accounts for much of the potential 
for misuse.21 The fluid state of the drug reservoir layer allows for the fentanyl 
to be extracted, and even after the 72-hour use period, every transdermal 
device still contains a significant quantity of fentanyl. Misuse of the fentanyl-
containing gel extracted from the reservoir device through IV administration 
contributes to many fatalities due to fentanyl overdose.22-28 

 
There is also a fentanyl transdermal system commonly called the matrix 

patch, which is newer and contains two functional layers and a protective peel 
strip. The fentanyl transdermal system does not have a fluid fentanyl 
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reservoir; however, some opioid misusers cut the matrix into desired sizes 
and place the fragment in their mouth for transmucosal absorption.2 

 
Variations in skin thickness and degree of keratinization can alter 

Fentanyl’s systemic bioavailability and account for interindividual variability in 
transdermal fentanyl absorption.29,30 If applied to broken skin, blood fentanyl 
concentrations can rise 5-fold. An increase in skin temperature enhances the 
absorption of transdermal fentanyl, and a 3° Celsius body temperature 
increase can raise the peak fentanyl blood concentrations by 25%.2 Case 
reports of sources raising ambient temperatures such as hot tubs or heating 
blankets may lead to a fentanyl overdose.2 The potential for toxicity is also 
raised when an overlay to hold a non-sticking transdermal device is applied to 
the patch and may be associated with altered fentanyl absorption.2 

 
Used fentanyl patches require proper disposal after use― the FDA 

recommends folding the patch, sticky sides together, and flushing it down the 
toilet right away.2 It is important to note that fentanyl can be absorbed 
through the skin, and all persons involved in the administration and disposal 
of fentanyl patches must use caution when handling the patches as 
unintentional exposure must be avoided.2,29-31 Pharmacists and technicians 
should be aware of proper administration and disposal techniques.  
 
Pediatric Exposure to Fentanyl 
 

Outside of therapeutic use in a monitored setting, pediatric exposure to 
fentanyl is very dangerous. Fentanyl toxicity in children - which may be 
encountered in an emergency department - tends to involve serious 
neurological and cardiovascular symptoms.32-34 Any child who has or may 
have been exposed to fentanyl should be evaluated in an emergency room 
setting immediately. 
 

Oral prescription opioids are the cause of high rates of emergency 
hospitalizations due to poisoning in children under 6 years of age (2007 to 
2011).34 Children are often exposed to accidental opioid ingestion and to 
malicious or careless exposure to illegal drugs, frequently with fatal 
outcomes.32-34 
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Toxicity Reversal with Naloxone 
 

There has been concern that standard doses of naloxone (discussed 
below) are insufficient for the reversal of fentanyl intoxication, but there is 
limited clinical experience that confirms this. Expert reviews do not 
recommend using higher than normal doses of naloxone for the reversal of 
fentanyl intoxication.35-37 
 

Treatment of Fentanyl Overdose 
 

The typical signs and symptoms of a fentanyl overdose are central 
nervous system depression (ranging from drowsiness to coma), respiratory 
depression, hypoventilation, respiratory arrest, hypotension, and miosis. 
Fentanyl overdose may also present with a characteristic “chest wall 
rigidity.”13,38,39  
 

Treatment should begin with an assessment of a patient’s airway, 
breathing, and circulation.34-37 Hypotension can be treated with intravenous 
(IV) fluids and supportive care. Hypothermia caused by prolonged immobility 
and/or exposure to the cold should be treated with standard care.40 
Respiratory depression and hypoventilation should be treated with 
supplemental oxygen (and endotracheal intubation if indicated).  Naloxone 
should always be given if there is any suspicion of an opioid overdose.40  
 

Naloxone is an opioid antagonist that blocks opioids from binding to mu-
opioid receptors and can displace opioids from mu-opioid receptors. 
Healthcare professionals should discuss the availability of naloxone with all 
patients who are prescribed opioids. Clinicians are encouraged to consider 
prescribing naloxone to patients who are at increased risk of opioid 
overdose.41 Most states have passed laws that allow pharmacists to dispense 
naloxone under a standing order, which takes the place of a prescription 
written by a provider. Some states also allow pharmacists to prescribe and 
sell naloxone to patients. It is important to keep up to date on naloxone 
dispensing laws and regulations by pharmacists in your current state of 
practice.41 
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Naloxone can be given by several different routes of administration for 
opioid overdose. Intravenous naloxone is the preferred route of 
administration, but the administration should not be delayed if the patient 
does not have IV access. If IV access is not possible (such as with an opioid 
overdose in the community), intramuscular and intranasal routes are 
preferred.42,43 The initial IV dose for an adult is 0.4 – 2 mg, which can be 
repeated every two to three minutes as needed for several doses.42,43 If it is 
known or suspected that a patient is opioid-dependent, a lower initial dose 
may be used (0.1 – 0.2 mg) to avoid precipitating withdrawal.  Lower doses 
may also be used to reverse respiratory depression caused by the therapeutic 
use of an opioid.42,43 
 

After administering a dose, the clinician should observe the patient 
carefully for signs of reversal, such as an increased level of consciousness, 
increased respiratory rate, or improved ventilation. If a total of 10 mg is used 
and there is no significant clinical response, it is unlikely the patient is 
experiencing an opioid overdose.42 If a continuous infusion is needed, two-
thirds of the effective dose should be administered every hour. For example, 
if 6 mg is the effective dose, the continuous infusion rate would be 4 
mg/hour.42,43 
 

The intranasal dose of naloxone is generally one spray (4 mg) in one 
nostril. The dose can be repeated every 2 to 3 minutes, alternating nostrils. 
The injectable solution given intranasally using an atomization device may 
also be used.  When using this method, the dose is 2 mg (1 mg per nostril) 
and repeated every three to five minutes.42,43 

 
On April 30, 2021, the U.S. Food and Drug Administration announced 

its approval of a product that provides a higher dose of naloxone hydrochloride 
in the form of a nasal spray for the treatment of an opioid overdose.44 This 
product is marketed under the trade name KLOXXADOTM.44 This new product 
delivers 8 mg of naloxone intranasally.44 The manufacturer provides dosing 
and delivery instructions for adult and pediatric patients.45 One 8 mg dose of 
naloxone is sprayed into one nostril. If the desired response is not reached 
after 2 or 3 minutes, another dose may be administered in the other nostril, 
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alternating nostrils every 2 to 3 minutes until emergency medical help 
arrives.45 The drug comes with two warnings of potentially serious adverse 
reactions: recurrent respiratory and CNS depression; and severe opioid 
withdrawal.45 For infants and children ≤ 20 kg, the dose is 0.1 mg/kg to a 
maximum of 2 mg. For reversal of respiratory depression caused by 
therapeutic use of an opioid, the pediatric dose is 0.001 to 0.005 mg/kg, 
repeated every two to three minutes as needed.46    
 

Naloxone is primarily used to reverse the respiratory effects of opioid 
overdose. The goal of naloxone use in an opioid overdose is to restore 
adequate ventilation, not to bring the patient to a fully conscious state. Death 
from an opioid overdose is regarded as a result of the cardiopulmonary effects 
of opioids, not necessarily from the central nervous system (CNS) 
depression.47 As mentioned above, fentanyl overdose may be characterized 
by chest wall rigidity.38 In addition, “fentanyl metabolites are almost 
nonexistent in tissue from patients who died of a fentanyl overdose, 
suggesting rapid cardiopulmonary collapse.”38 
 

There are no listed contraindications for naloxone, and the only 
significant adverse effect of naloxone is the precipitation of withdrawal in 
patients who are opioid users. Acute lung injury and ventricular fibrillation 
have been reported after administration of naloxone, but these reports are 
rare and the association between the drug and these complications is tenuous 
and has been questioned.47  
 
Physical Examination  
 

A complete physical examination should be performed, checking for 
fentanyl patches and signs and symptoms of compartment syndrome.48 A 
patient who has taken an overdose of fentanyl should be observed for several 
hours after the last dose of naloxone has been given.48 If at that time, the 
patient is awake, alert, oriented, and has normal vital signs, discharge may 
be considered, provided the patient is going to a safe environment, and some 
arrangements have been made for follow-up care. If there is any suspicion 
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that the patient may have taken an overdose of methadone, an 
electrocardiogram should be done to look for QTc prolongation.49 
 
Education of Opioid Overdose Treatment 
 

In response to the opioid crisis, a majority of U.S., states have 
implemented programs that provide opioid overdose education and 
distribution of intranasal naloxone to laypersons, law enforcement officers, 
firefighters, and emergency services personnel.41,50 These programs, which 
are intended to promote recognition of opioid overdose and quick antidotal 
therapy, have been proven to be effective, reversing opioid toxicity and 
reducing mortality rates from opioid overdose. Naloxone is recognized as a 
well-established medication that can reverse an opioid overdose and prevent 
death. Distribution of naloxone and training of varied segments of the public 
will benefit opioid users who are not in treatment and those using opioids for 
non-acute pain management.41,50 
 

Case Study: Fentanyl Transdermal for Chronic Pain 
 

The following case study was located through a PubMed search in which 
the authors reported on a 70-year-old woman diagnosed with fentanyl patch 
toxicity.51 The authors reported that the patient had been started on a 
transdermal fentanyl patch for chronic back pain for approximately 10 years. 
Gradually, the patient accumulated 100 mcg fentanyl patches from 
prescription refills and then applied 14 patches combined with oral 
mirtazapine, tramadol, and morphine sulfate oral solution with an intention to 
suicide. The patient did not die; instead, she awakened to the telephone 
ringing after 24 hours of deep sleep. She expressed being in disbelief that her 
effort to die had failed.51 
 

Psychiatry was consulted and the pain management team who had 
managed the patient’s prior pain treatment took charge of her case. The 
patient had a history of chronic non-malignant back pain from severe lumbar 
scoliosis and osteoarthritis, for which she had received numerous treatments, 
including spinal decompression surgery and joint injections. She had also been 
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diagnosed with breast cancer and underwent chemotherapy and surgery. 
Chemotherapy was stopped due to side effects prior to the planned course of 
administration.51 
 

Psychiatrically, she was diagnosed with generalized anxiety disorder, 
but not treated with standard treatment of serotonin reuptake inhibitors. Two 
months prior to her suicide attempt, the patient was started on mirtazapine 
15 mg daily. Static risk factors for suicidality included comorbid chronic pain 
and a diagnosis of cancer.51 
 

The authors reported that opioid analgesics were prescribed; 
transdermal buprenorphine was increased from 5 to 20 mcg and then changed 
to fentanyl patches. The fentanyl dosing was rapidly increased from 25 to 100 
mcg over a period of 7 weeks. The patient developed side effects of drowsiness 
and nausea, and the patient was switched to modified-release oxycodone 10 
mg twice a day. She missed scheduled appointments with an orthopedic 
surgeon and physiotherapist and eventually was restarted on fentanyl 100 
mcg patches.51 
 

The patient was also prescribed morphine sulfate solution and had two 
more prescriptions over several months following breast cancer treatment and 
surgery. Chronic back pain continued, and an extra fentanyl 50 mcg was 
prescribed in addition to the fentanyl 100 mcg patch.51 
 

It was discovered that the patient’s opioid prescription was running out 
every 3 days. Morphine sulfate was limited to 20 ml per day by pain clinic 
clinicians with consideration given to the fentanyl 100 mcg patch prescribed. 
When the patient intentionally overdosed with 14-100 mcg transdermal 
fentanyl patches, laboratory testing was performed in the emergency 
department with normal findings in the urea and electrolytes, liver function 
tests, and clotting results.51 
 

The patient was discharged after being evaluated as low risk and 
referred to outpatient services for follow-up by a multidisciplinary health team 
of pain specialists and psychology services. Low-dose fentanyl patches were 
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continued along with duloxetine for mood instability with improved outcomes 
in the patient’s mood symptoms and quality of life.51 
 
Discussion 

 
The authors reported that the patient had no evidence of insensitivity to 

opioids; however, she had an extensive pain history, which possibly explained 
her survival.51 No prior cases were found of people who survived deliberate 
self-poisoning with such a high dose of transdermal fentanyl. However, a 
literature search highlighted three other case reports of suicide by fentanyl 
patches in adults: “in a woman aged 42 years with eleven 100 mcg patches, 
an assisted suicide of a woman aged 46 years with 34 mixed dose patches, 
and suicide of a woman aged 78 years with ten 100 mcg patches. These cases 
are a testament to the lethality of the fentanyl dose presented here and how 
remarkable it was that the patient was able to survive.”51 
 

Summary 
 

Fentanyl is a synthetic opioid that has long been used as an analgesic, 
most often to treat breakthrough cancer pain, chronic pain, and as an adjunct 
to anesthesia. It is available in multiple forms and is a potent opioid with 
potentially severe adverse effects. Even therapeutic use can cause serious 
central nervous system and respiratory system depression. Fentanyl should 
be used cautiously, especially in patients with known cardiovascular or 
respiratory diseases and in patients taking other CNS depressants (for 
example, benzodiazepines). Before prescribing or administering fentanyl, 
clinicians should carefully review a patient’s medical history and drug profile. 
 

The high potency and rapid onset of the effects of fentanyl make it an 
attractive drug to people who misuse opioids. Fentanyl is a major contributor 
to the opioid epidemic. The use of fentanyl and fentanyl analogs has increased 
dramatically in the U.S., and fentanyl has become one of the major causes of 
a fatal drug overdose. Efforts to control the supply of opioids and fentanyl 
have, in part, helped to make the drug even more sought after, because 
illegally manufactured fentanyl is much cheaper to produce than heroin. 
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Education, treatment, and the availability of naloxone to the lay public, law 
enforcement offices, and emergency personnel have been proven to be 
effective at reducing deaths from opioid overdoses. Despite these efforts, the 
use of fentanyl has been steadily increasing and may potentially worsen. 
 

Interdisciplinary healthcare teams that include medical and psychiatric 
professionals are able to develop a comprehensive treatment plan for patients 
who misuse fentanyl. Case studies have shown that even in patients with a 
severe opioid use disorder, patients are able to recover and progress to an 
improved quality of life through proper treatment, careful monitoring, and 
follow-up. 
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Course Test 
 
1. _____________ is a fentanyl analog that has been estimated to 

be 10,000 times stronger than morphine. 
 

a. Acetylfentanyl 
b. Furanylfentanyl 
c. Carfentanil 
d. Oxycodone 

 
2. Fentanyl crosses the blood-brain barrier and produces 
 

a. hypertension. 
b. psychosis. 
c. analgesia. 
d. anesthesia. 

 
3. Illicitly manufactured fentanyl is the source of most of the 

fentanyl that is used as an adulterant in 
 

a. heroin. 
b. opioids. 
c. ecstasy. 
d. benzodiazepines. 

 
4. The dosing and administration instructions for the 8 mg intranasal 

naloxone product KLOXXADOTM provides for 
 

a. two 4 mg doses delivered simultaneously to each nostril. 
b. a maximum dose of 4 mg for pediatric patients. 
c. one 8 mg dose only until emergency help arrives. 
d. one 8 mg dose in one nostril, then every 2 or 3 minutes thereafter 

as needed in alternating nostrils. 
 
5. True or False: Fentanyl is extremely potent, which means that 

even a small amount of the drug can result in death. 
 

a. True 
b. False 

 
 
 
 
 



 

18 
RxCe.com 

6. A patient may misuse fentanyl patches by 
 

a. inserting rectally. 
b. inhalation of pyrolyzed transdermal devices. 
c. steeping in water like a tea bag. 
d. All of the above 

 
7. Pediatric exposure to fentanyl is dangerous because 
 

a. fentanyl is a Schedule I drug. 
b. children tend to experience serious neurological and cardiovascular 

symptoms. 
c. because the reversal agent naloxone is contraindicated in children. 
d. All of the above 

 
8. The typical signs and symptoms of a fentanyl overdose include 
 

a. respiratory depression. 
b. dilated pupils. 
c. hyperventilation. 
d. psychosis 

 
9. The preferred route for the administration of naloxone to treat an 

opioid overdose is 
 

a. intramuscularly (IM). 
b. intravenously (IV). 
c. intranasally. 
d. by a nebulizer. 

 
10. Naloxone is primarily used to reverse the ________________ 

effects of opioid overdose. 
 

a. hypertensive 
b. hallucinogenic 
c. severe mood 
d. respiratory 
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11. Fentanyl is a synthetic opioid that is used to treat 
 

a. severe mood disorders. 
b. bradycardia. 
c. post-operative pain. 
d. pulmonary depression. 

 
12. If a patient is not responding to normal doses of naloxone after 

a suspected opioid overdose,  
 

a. the dose must be increased. 
b. it is unlikely the patient has taken an opioid. 
c. then naloxone is contraindicated for that patient. 
d. buprenorphine should be coadministered immediately. 

 
13. _______________ can lead to a rapid onset of overdose death, 

requiring a clinician to make an early diagnosis and treatment in 
order to save the patient’s life. 

 
a. Chest wall rigidity 
b. Hypertension 
c. Tachycardia 
d. Hyperventilation 

 
14. Ironically, one of the driving forces of the dramatic increase in 

opioid use has been the 
 

a. decline in alcohol misuse. 
b. lack of medicinal opioids available on the market. 
c. state prescription reporting systems. 
d. effort to decrease the availability of opioids. 

 
15. True or False: Once a patient receives an intranasal dose of 

naloxone, it should not be repeated. 
 

a. True 
b. False 

 
 
 
 
 
 
 



 

20 
RxCe.com 

References 
 
1. Centers for Disease Control and Prevention. 2019 Annual Surveillance 

Report of Drug-Related Risks and Outcomes — United States 
Surveillance Special Report. Centers for Disease Control and 
Prevention, U.S. Department of Health and Human Services. CDC. 
Published November 1, 2019. https://www. 
cdc.gov/drugoverdose/pdf/ pubs/2019-cdc-drug-
surveillancereport.pdf. Accessed July 6, 2022. 

2. Nelson L, Schwaner R. Transdermal fentanyl: pharmacology and 
toxicology. J Med Toxicol. 2009;5(4):230-241. 
doi:10.1007/BF03178274 

3. Hemati K, Zaman B, Hassani V, Imani F, Dariaie P. Efficacy of fentanyl 
transdermal patch in the treatment of chronic soft tissue cancer pain. 
Anesth Pain Med. 2015 Feb 19;5(1):e22900. doi: 
10.5812/aapm.22900. PMID: 25789240; PMCID: PMC4350185. 

4. Centers for Disease Control and Prevention. Drug Overdose. Overview. 
CDC. 2022. 
https://www.cdc.gov/drugoverdose/deaths/prescription/overview.html
. Accessed July 6, 2022. 

5. Centers for Disease Control and Prevention. Opioids. Data Overview. 
CDC. 2022. https://www.cdc.gov/opioids/data/index.html. Accessed 
July 6, 2022. 

6. Drug Enforcement Administration. National Drug Threat Assessment 
2020. US Department of Justice Drug Enforcement Administration. 
2020. 
https://www.dea.gov/sites/default/files/2021-02/DIR-008-
21%202020%20National%20Drug%20Threat%20Assessment_WEB.pd
f. Accessed July 6, 2022. 

7. Centers for Disease Control and Prevention. Stop Overdose. Fentanyl 
Facts. CDC. 2022. 
https://www.cdc.gov/stopoverdose/fentanyl/index.html. Accessed July 
6, 2022. 

8. Tennyson KM, Ray CS, Maass KT. Fentanyl and Fentanyl Analogues: 
Federal Trends and Trafficking Patterns. United States Sentencing 
Commission. January 2021. 
https://www.ussc.gov/sites/default/files/pdf/research-and-
publications/research-publications/2021/20210125_Fentanyl-
Report.pdf. Accessed on July 6, 2022. 

9. Seth P, Scholl L, Rudd RA, Bacon S. Overdose Deaths Involving 
Opioids, Cocaine, and Psychostimulants — United States, 2015–2016. 
MMWR Morb Mortal Wkly Rep 2018;67:349–358. DOI: 
http://dx.doi.org/10.15585/mmwr.mm6712a1external icon. Accessed 
July 6, 2022. 



 

21 
RxCe.com 

10. Centers for Disease Control and Prevention. Synthetic Opioid Overdose 
Data. CDC. 2020. 
https://www.cdc.gov/drugoverdose/data/fentanyl.html. Accessed July 
6, 2022. 

11. Substance Abuse and Mental Health Services Administration. 
Preliminary Findings from Drug-Related Emergency Department Visits, 
2021; Drug Abuse Warning Network (HHS Publication No. PEP22-07-
03-001). Rockville, MD: Center for Behavioral Health Statistics and 
Quality, Substance Abuse and Mental Health Services Administration. 
2022. 
https://store.samhsa.gov/sites/default/files/SAMHSA_Digital_Downloa
d/PEP22-07-03-001.pdf. Accessed July 6, 2022. 

12. American Medical Association. Issue brief: Reports of increases in 
opioid- and other drug-related overdose and other concerns during 
COVID pandemic. AMA. 2020. https://www.ama-
assn.org/system/files/2020-11/issue-brief-increases-in-opioid-related-
overdose.pdf. Accessed July 6, 2022. 

13. Goldman JE, Waye KM, Periera KA, Krieger MS, Yedinak JL, Marshall 
BDL. Perspectives on rapid fentanyl test strips as a harm reduction 
practice among young adults who use drugs: a qualitative study. Harm 
Reduct J. 2019;16(1):3. Published 2019 Jan 8. doi:10.1186/s12954-
018-0276-0 

14. Rainey PM. Laboratory Principles. In: Flomenbaum NE, Goldfrank LR, 
Hoffman RS, Howland MA, Lewin N, Nelson LS, eds. Goldfrank’s 
Toxicologic Emergencies. 8th ed. McGraw-Hill: New York; 2006:88–
108. 

15. Thomasy SM, Mama KR, Stanley SD. Comparison of liquid 
chromatography-mass spectrometry and radioimmunoassay for 
measurement of fentanyl and determination of pharmacokinetics in 
equine plasma. J Anal Toxicol. 2008;39:754–759. 

16. Ciccarone D. Fentanyl in the US heroin supply: A rapidly changing risk 
environment. Int J Drug Policy. 2017;46:107-111. 
doi:10.1016/j.drugpo.2017.06.010 

17. BradycardiaGrissinger M. Fentanyl Patch Fatalities: We ALL Have a 
Role in Prevention!. P T. 2016; 41(7):405-406. 

18. Marquardt KA, Tharratt RS. Inhalational abuse of fentanyl patch. Clin 
Toxicol. 1994;32:75–78. 

19. Barrueto F, Howland MA, Hoffman RS, et al. The fentanyl tea bag. Vet 
Human Toxicol. 2004;46:30–31. 

20. Coon TP, Miller M, Kaylor D, et al. Rectal insertion of fentanyl patches: 
a new route of toxicity (letter). Ann Emerg Med. 2005;46:473. 

21. Duragesic Label. Janssen. 2003. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/19813s0
39lbl.pdf. Accessed July 6, 2022. 



 

22 
RxCe.com 

22. Kuhlman JJ, McCaulley R, Valouch TJ, et al. Fentanyl use, misuse, and 
abuse: a summary of 23 postmortem cases. J Anal Toxicol. 
2003;27:499–504. 

23. Jost U, Wolter E, Bohrer H. Repeated improper intravenous injection of 
fentanyl from a transdermal system. Dtsch Med Wochenschr. 
2004;129:313–314. 

24. Reeves MD, Ginifer C. Fatal intravenous misuse of transdermal 
fentanyl. Med J Aust. 2002;18:552–553. 

25. Purucker M, Swann W. Potential for duragesic patch abuse (letter). 
Ann Emerg Med. 2000;35:314. 

26. Tharp AM, Winecker RE, Winston DC. Fatal intravenous fentanyl 
abuse: four cases involving extraction from transdermal patches. Am J 
Forensic Med Pathol. 2004;25:178–181. 

27. Lilleng PK, Mehlum LI, Bachs L, et al. Deaths after intravenous misuse 
of transdermal fentanyl. J Forensic Sci. 2004;49:1–3.95.  

28. Schauer CK, Shand JA, Reynolds TM. The Fentanyl Patch Boil-Up - A 
Novel Method of Opioid Abuse. Basic Clin Pharmacol Toxicol. 2015 
Nov;117(5):358-9. doi: 10.1111/bcpt.12412. Epub 2015 May 9. PMID: 
25892448. 

29. Gupta SK, Southam M, Gale R, et al. System functionality and 
physiochemical model of fentanyl transdermal system. J Pain Symptom 
Manage. 1992;7:S17–S26. 

30. Frolich M, Giannotti A, Modell JH. Opioid overdose in a patient using a 
fentanyl patch during treatment with a warming blanket. Anesth 
Analg. 2001;93:647–648. 

31. U.S. Food and Drug Administration. FDA Drug Safety Communication: 
FDA requiring color changes to Duragesic (fentanyl) pain patches to 
aid safety―emphasizing that accidental exposure to used patches can 
cause death. FDA. 2018. https://www.fda.gov/drugs/drug-safety-and-
availability/fda-drug-safety-communication-fda-requiring-color-
changes-duragesic-fentanyl-pain-patches-aid-safety. Accessed July 6, 
2022. 

32. Hilado MA, Getz A, Rosenthal R, Im DD. Fatal Transdermal Fentanyl 
Patch Overdose in a Child. Cureus. 2020;12(1):e6755. Published 2020 
Jan 23. doi:10.7759/cureus.6755 

33. Foy L, Seeyave DM, Bradin SA. Toxic leukoencephalopathy due to 
transdermal fentanyl overdose. Pediatr Emerg Care. 2011 
Sep;27(9):854-6. doi: 10.1097/PEC.0b013e31822c281f. PMID: 
21926884. 

34. Lovegrove MC, Mathew J, Hampp C, Governale L, Wysowski DK, 
Budnitz DS. Emergency hospitalizations for unsupervised prescription 
medication ingestions by young children. Pediatrics. 
2014;134(4):e1009-e1016. doi:10.1542/peds.2014-0840 



 

23 
RxCe.com 

35. Traynor K. Experts weigh minimum naloxone dose as opioid crisis 
evolves. Am J Health Syst Pharm. 2016; 73(23):1892-1894. 

36. Klebacher R, et al. Incidence of naloxone redosing in the age of the 
new opioid epidemic. Prehosp Emerg Care. 2017; 21(6):682-687. 

37. Kerensky T, Walley AY. Opioid overdose prevention and naloxone 
rescue kits: what we know and what we don't know. Addict Sci Clin 
Pract. 2017; 12(1):4. 

38. Torralva R, Eshleman AJ, Swanson TL, et al. Fentanyl but not Morphine 
Interacts with Nonopioid Recombinant Human Neurotransmitter 
Receptors and Transporters. J Pharmacol Exp Ther. 2020;374(3):376-
391. doi:10.1124/jpet.120.265561 

39. Phua CK, Wee A, Lim A, Abisheganaden J, Verma A. Fentanyl-induced 
chest wall rigidity syndrome in a routine bronchoscopy. Respir Med 
Case Rep. 2017;20:205-207. Published 2017 Feb 28. 
doi:10.1016/j.rmcr.2017.02.012 

40. Chou R, Korthuis PT, McCarty D, Coffin PO, Griffin JC, Davis-O'Reilly C, 
Grusing S, Daya M. Management of Suspected Opioid Overdose With 
Naloxone in Out-of-Hospital Settings: A Systematic Review. Ann Intern 
Med. 2017 Dec 19;167(12):867-875. doi: 10.7326/M17-2224. Epub 
2017 Nov 28. PMID: 29181532. 

41. U.S. Food and Drug Administration. Statement on continued efforts to 
increase availability of all forms of naloxone to help reduce opioid 
overdose deaths [news release]. FDA. 2019. 
https://www.fda.gov/news-events/press-announcements/statement-
continued-efforts-increase-availability-all-forms-naloxone-help-reduce-
opioid-
overdose?utm_campaign=092019_Statement_FDA%E2%80%99s%20
efforts%20to%20increase%20availability%20of%20all%20forms%20o
f%20naloxone&utm_medium=email&utm_source=Eloqua. Accessed 
July 6, 2022. 

42. Coffin P. Prevention of lethal opioid overdose in the community. 
UpToDate. 2022. https://www.uptodate.com/contents/prevention-of-
lethal-opioid-overdose-in-the-
community?search=naloxone&source=search_result&selectedTitle=3~
148&usage_type=default&display_rank=2. Accessed July 6, 2022. 

43. Wermeling DP. Review of naloxone safety for opioid overdose: 
practical considerations for new technology and expanded public 
access. Ther Adv Drug Saf. 2015;6(1):20-31. 
doi:10.1177/2042098614564776 

44. U.S. Food and Drug Administration. FDA Approves Higher Dosage of 
Naloxone Nasal Spray to Treat Opioid Overdose [news release]. April 
30, 2021. FDA. https://www.fda.gov/news-events/press-
announcements/fda-approves-higher-dosage-naloxone-nasal-spray-
treat-opioid-overdose. Accessed July 6, 2022. 



 

24 
RxCe.com 

45. Hikma. Highlights of Prescribing Information. 04/2021. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/212045s
000lbl.pdf. Accessed July 6, 2022. 

46. Kleinman ME, Chameides L, Schexnayder SM, Samson RA, Hazinski 
MF, Atkins DL, Berg MD, de Caen AR, Fink EL, Freid EB, Hickey RW, 
Marino BS, Nadkarni VM, Proctor LT, Qureshi FA, Sartorelli K, Topjian 
A, van der Jagt EW, Zaritsky AL. Part 14: pediatric advanced life 
support: 2010 American Heart Association Guidelines for 
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. 
Circulation. 2010 Nov 2;122(18 Suppl 3):S876-908. doi: 
10.1161/CIRCULATIONAHA.110.971101. PMID: 20956230. 

47. Lexicomp. Naloxone: Drug Information. UpToDate. 2020. 
https://www.uptodate.com/contents/naloxone-drug-
information?search=naloxone&source=panel_search_result&selectedTi
tle=1~148&usage_type=panel&kp_tab=drug_general&display_rank=1
. Accessed July 6, 2022. 

48. Boyer EW. Management of opioid analgesic overdose. N Engl J Med. 
2012 Jul 12;367(2):146-55. doi: 10.1056/NEJMra1202561. PMID: 
22784117; PMCID: PMC3739053. 

49. Hoffman JP, Serdiuk AA, Escher AR Jr, Bordoni B, Evans R. 
Diphenhydramine-Induced Torsade De Pointes With Pharmacological 
Cardioversion in a Patient With Methadone-Induced QT Prolongation. 
Cureus. 2022 Feb 23;14(2):e22534. doi: 10.7759/cureus.22534. 
PMID: 35228984; PMCID: PMC8865736. 

50. American Society of Addiction Medicine. Public Policy Statement on the 
Use of Naloxone for the Prevention of Opioid Overdose Deaths. n.d. 
https://www.asam.org/docs/default-source/public-policy-
statements/use-of-naloxone-for-the-prevention-of-opioid-overdose-
deaths-final.pdf. Accessed July 6, 2022. 

51. Trist AJ, Sahota H, Williams L. Not so patchy story of attempted 
suicide…leading to 24 hours of deep sleep and survival!. BMJ Case Rep. 
2017; bcr2016217231. doi:10.1136/bcr-2016-217231 

 
 

DISCLAIMER 
The information provided in this course is general in nature and it is solely designed to provide 
participants with continuing education credit(s). This course and materials are not meant to 
substitute for the independent, professional judgment of any participant regarding that 
participant’s professional practice, including but not limited to patient assessment, diagnosis, 
treatment and/or health management. Medical and pharmacy practices, rules, and laws vary 
from state to state, and this course does not cover the laws of each state; therefore, 
participants must consult the laws of their state as they relate to their professional practice. 
  
Healthcare professionals, including pharmacists and pharmacy technicians, must consult with 
their employer, healthcare facility, hospital, or other organization, for guidelines, protocols, 
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and procedures they are to follow. The information provided in this course does not replace 
those guidelines, protocols, and procedures but is for academic purposes only, and this 
course’s limited purpose is for the completion of continuing education credits. 
 
Participants are advised and acknowledge that information related to medications, their 
administration, dosing, contraindications, adverse reactions, interactions, warnings, 
precautions, or accepted uses are constantly changing, and any person taking this course 
understands that such person must make an independent review of medication information 
prior to any patient assessment, diagnosis, treatment and/or health management. Any 
discussion of off-label use of any medication, device, or procedure is informational only and 
such uses are not endorsed hereby. 
 
Nothing contained in this course represents the opinions, views, judgments, or conclusions of 
RxCe.com LLC. RxCe.com LLC is not liable or responsible to any person for any inaccuracy, 
error, or omission with respect to this course, or course material. 
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