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Objectives

• Discuss common classes of drugs of 
abuse, their clinical effects, and 
management.

• Recognize over-the-counter (OTC) 
medications commonly abused and their 
clinical effects in the setting of overdose.

• Discuss contaminants and adulterants, 
such as xylazine, identified in drugs of 
abuse.

• Evaluate the utility of various drug 
screens in testing for commonly abused 
substances including synthetics.



Opioids

• Include both prescription and illicit 
formulations

• Multiple routes of exposure including 
ingestion, inhalation, parenteral

• Classic triad of symptoms includes CNS 
depression, respiratory depression, and 
pinpoint pupils

• Other common effects include 
hypotension and bradycardia

• These symptoms can also occur with 
clonidine, tizanidine, and imidazoline 
decongestants



Papaver somniferum

Morphine and codeine are naturally occurring alkaloids 
from the opium poppy seed 



• T1/2 varies widely – from relatively short 
(morphine) to long (methadone)

• Antidote is naloxone
• Start low, particularly in patients who are 

habituated, and be ready to titrate upwards 
quickly

• Duration of naloxone is 30-90 minutes
• If patient experiences recurrent 

symptoms, consider continuous infusion
• Synthetic opioids may require higher dosing





• We all know about 
the opioid 
epidemic...

• What happens 
with increased 
demand for 
prescription 
opioids and 
decreased supply?



“Chasing
the

Dragon”
• Users inhale the white pyrolysate [vapor] 

that is generated by heating heroin on 
aluminum foil

• Pharmacokinetics similar to IV heroin

• Spongeioform leukoencephalopathy



Body stuffer – an individual who hastily ingests illegal 
drug packets to evade law enforcement officials 

• Ingestion often involves more than one type/class of 
drugs. Leakage from these poorly wrapped packets 
can produce mild to severe toxicity 

• Body stuffers usually deny the ingestion, and are often 
not discovered until symptoms develop 

Special considerations



Special considerations
Body packer –individual who ingests or 

inserts into body orifices, then 
transports wrapped packages of an illegal 
substance in an attempt to evade 
detection by law enforcement.  Also 
known as a “mule.”  Usually seen in 
those transporting cocaine or heroin. 

• Generally asymptomatic; however, severe 
acute drug toxicity can develop rapidly 
from leakage of contents or rupture of 
the drug packets

• Bowel obstruction is another potential 
complication, especially in opioid body 
packers 





Multiple drug-filled packets distributed through colon. 

CT showing multiple packets in 
the colon again, with difference 
in density suggesting difference 
in purity of content. Note lack 
of oral or intravenous contrast.





Decontamination

• Body packers and stuffers – whole bowel irrigation (WBI)

• PEG solution (Golytely®) - continue until rectal effluent is 
clear and no packets are detected on a contrast study of 
the bowel

• Enemas or endoscopy should generally be avoided due to 
the risk of package rupture 



Antidote

• naloxone (Narcan®)
• naltrexone (Naltrex®, Vivitrol®) – an opioid antagonist used for the 

treatment of opioid dependence.  NOT for use in the overdose setting

Naloxone
• Initial dose is 0.4 – 2 mg IV push, may be repeated in 2 mg increments
• Large (>10 mg) doses may be required for treatment of buprenorphine or 

fentanyl (or fentanyl derivative) overdose
• In the habituated patient, smaller doses (0.1 or 0.2 mg increments) may be

used intravenously and titrated to desired effect to minimize the 
precipitation of a withdrawal syndrome 



Naloxone 
(Narcan®)

• IV route is preferable, but may also be 
administered by endotracheal route, intramuscular, 
intralingual, intraosseous, or subcutaneous 
injection 

• If a reversal response occurs, patients should be 
observed for 4 hours after the final dose for any 
recurrent sedation/respiratory depression
• Recommend 8-hour observation time in the 

setting of long-acting opioids such as fentanyl, 
methadone and buprenorphine

• Naloxone may not completely reverse the 
respiratory depression seen with 
buprenorphine 



Intranasal 
naloxone has seen 
a tremendous 
increase in use in 
emergency 
situations. Easy for 
minimally-trained 
personnel to 
administer. 



Continuous-infusion (CI) naloxone

• May be used in patients with persistent or recurrent 
effects

• An initial dose of IV naloxone is given to achieve 
reversal of opioid effects, then a continuous infusion is 
administered to maintain this state of antagonism 

• DOSE - Use 2/3 of the initial effective naloxone bolus 
on an hourly basis



• Add ten times this dose to each liter of D5W and 
infuse at a rate of 100 mL/hour 

• Titrate dose to response
• Mixtures should be used within 24 hours 
• Observe for recurrence of toxic symptoms for at 

least 2 hours after infusion is discontinued

Continuous-infusion (CI) naloxone



Example

• 1.5 mg of naloxone required to 
achieve satisfactory response

• Starting dose for CI naloxone 
will be 1 mg (2/3 of 1.5 mg) per 
hour

• Mix 10 mg of naloxone in 1000 
mL of D5W

• Infuse at 100 mL/hr; titrate to 
response



• Adverse effects reported with naloxone include hypertension, 
laryngospasm, and pulmonary edema

• Precipitation of withdrawal may occur in the habituated 
patient
• Although the symptoms are subjectively severe (e.g., n/v, diarrhea, 

diaphoresis, agitation), they are generally not life-threatening

Adverse Effects of Naloxone



Novel Synthetic Opioids



Classes of Novel 
Synthetic Opioids 
(NSOs)

• Fentanyl and it’s derivatives
• Ones you may have heard of “historically”:

• α-methylfentanyl/3-methylfentanyl (China white)
• Acetylfentanyl
• Carfentanil (Wildnil)
• Fluorofentanyls (i.e. para-fluorofentanyl) (briefly in 

1980s then again in 2016)
• Still seeing many cases of this (330 cases in Q1 of 2024)

• New analogues:
• Ortho-methylfentanyl (first detected in Dec 2023)

• Other non-fentanyl synthetic opioids
• Ones you may have heard of “historically”:

• AH-7921 (Doxylam) (a benzoamide)
• U-47700 (closely related to AH-7921)
• MT-45 (a piperazine)

• Nitazene analogues
• N-pyrrolidino etonitazene (first detected in May 2021)
• Protonitazene (first detected in May 2021)
• Metonitazene (first detected in July 2020)



Classes of Novel 
Synthetic Opioids 
(NSOs)
Current 5 Most Commonly 
Detected NSOs: 
(according to April 2024 Quarterly 
Report from The Center for Forsenic 
Science Research and Education (CFSRE)):
1. Ortho-methylfentanyl
2. N-pyrrolidino etonitazene
3. Metonitazene
4. Protonitazene
5. Carfentanil



Where do NSOs 
Come From?

• Online (including the dark web) – labs in China and 
overseas 

• Shipped to US
• For example – fluorofentanyls being manufactured in 

Mexico by cartels as a result of the scheduling of Fentanyl 
precursors 

• Head shops
• Drug dealers

• Often sold as heroin or mixed with other drug 
supplies to unsuspecting users

• May be ingested, insufflated, smoked, or injected



Timeline of Synthetic Opioid Events



Demographics • The most US deaths from NSOs have 
occurred in the Northeast and South

• Primarily affects the same demographic 
group that uses heroin: non-Hispanic white 
males aged 25-44 years, lower SES

• Other potential risks: chronic pain, 
obesity, uneducated, mental health issues



What About First 
Responders?
• Risk of exposure to first responders is 

very low

• For routine handling of drug, nitrile 
gloves provide sufficient dermal 
protection

• In rare cases where there are aerosols, 
an N95 respirator provides sufficient 
protection

• No persistent effects from NSO 
exposure are expected in the absence 
of prolonged hypoxia



Fentanyl

• Available in many formulations
• Sublingual Spray (Subsys) – 100 mcg, 200mcg, 400 mcg, 600 mcg, 800 mcg, 1200 mcg, 1600 

mcg/spray
• Patches (Duragesic) - 12.5 mcg/hr, 25 mcg/hr, 37.5 mcg/hr, 50 mcg/hr, 62.5 mcg/hr, 75 mcg/hr, 87.5 

mcg/hr, 100 mcg/hr, 
• Lozenge on a Handle (Actiq) - 200 mcg, 400 mcg, 600 mcg, 800 mcg, 1200 mcg, 1600 mcg
• Buccal Tablets (Fentora,Abstral) - 100 mcg, 200 mcg, 400 mcg, 600 mcg, 800 mcg

• Highly lipid soluble and quickly crosses BBB

• Short duration of action



Abuse of Fentanyl 
Patches
• Inhalation:

• Place patch in a glass container, 
heat, and smoke

• Scratch and smoke the patches

• Ingestion
• Remove gel contents and ingest
• Cut frozen patches into pieces and 

chew or suck on them (“Chiclets”)

• Injection:
• Remove gel contents and inject
• Simmer patches in water and inject 

the liquid extract IV



Residual Amount of Fentanyl in Patch

Patch Strength Dose in Patch (mg) Dose in Patch (mcg) mcg used in 72 hours
Residual amount of drug in 

patch (mcg)

25 mcg/hour 2.75 2750 1800 950

50 mcg/hour 5.5 5500 3600 1900

75 mcg/hour 8.25 8250 5400 2850

100 mcg/hour 11 11000 7200 3800



α-Methylfentanyl (China White)
• First designer fentanyl (California, 1970s)

• Used as a heroin substitute or laced in heroin



Acetylfentanyl
• Created by removing one methyl group 

from fentanyl to form desmethylfentanyl

• Somewhat weaker than fentanyl

• Public health alert first issued in early 2013



Carfentanil (Wildnil®)
• Most potent commercially used opioid

• Marketed as a large animal sedative (elephants and 
rhinos) – not for human use!

• First introduced as vet medicine in 1986

• May appear in heroin

• Dramatic increase in shipments from Chinese chemical 
companies into the US in 2016

• Current “outbreak” is different from historical 
outbreaks where found drug material that was solely 
carfentanil and multiple deaths in a centralized area

• Now seeing it across the country and almost always mixed 
with fentanyl (not high purity)



Para-fluorofentanyl
• Three times less potent than fentanyl

• However, concentrations found in drug 
deaths suggest that deaths can occur with 
concentrations similar to those involving 
fentanyl 

• Almost always found together with 
fentanyl (93% of the time)

• 1980s  2016  dropped off in 2018 
after core-structure scheduling  re-
emerged in Q4 of 2020 (per CFSRE)



Ortho-methylfentanyl
• Relatively new – found in four blood 

toxicology specimens in British Columbia, 
Canada

• Not yet identified in any drug materials 
(as of Dec 2023)



Other Novel Synthetic Opioids

Note: none are approved for human use!



AH-7921 (Doxylam)

• Unique effects in overdose: 
tachycardia, HTN, seizures

• Not the same as doxylamine!
• Scheduled by the US in 2016
• Less commonly seen



U-47700 (U4 or pink heroin or pinky)

• Structural isomer of AH-7921
• According to user reports, has a 

longer-lasting effect than AH-7921
• Induces significant euphoria which is 

short-lived and causes an urge to 
keep redosing



MT-45 (IC-6)

• Unusual side effects: hearing loss, 
hair depigmentation, alopecia, 
cataracts, Mees lines on nails

• About 80% of potency of morphine



Core Structure 
Scheduling – 
Fentanyl analogues

The Scheduling Cycle 
– Nitazene analogues

• DEA moved to control fentanyl analogues 
(core structure scheduling) in spring of 
2018

• Had dramatic effect in eradicating fentanyl 
analogues in the supply in the United States

• Exceptions: carfentanil and now ortho-
methylfentanyl 

• As a result – opened the door to the 
proliferation of nitazene analogues

• Starting with etonitazene
• Early on – would see a nitazene analogue 

emerge – DEA would schedule it – would see 
that nitazene analogue go away

• More recently – seeing some scheduled nitazene 
analogues persisting and proliferating in supply

• Metonitazene – cyclical patterns of 
increase/decrease in the supply (not clear why)



Nitazene Analogues

• First developed in the 1950s-1960s as 
opioid analgesics but never approved to 
market

• Largely investigational/chemistry research

• Structurally unrelated to fentanyl
• Hundreds-thousands fold more potent than 

morphine and 10-40x more potent than 
fentanyl

• Different from fentanyl analogues of which 
majority are less potent than fentanyl

• Often mixed with fentanyl or other agents 



Table of Comparative Opioid Potencies

Opioid Potency Compared to 
Morphine

Potency Compared to 
Heroin

Morphine 1 ~1/3

Heroin 2-5x 1

AH-7921 1.7x

MT-45 3.5 x

Butyrylfentanyl 7x

U-47700 7.5x

Acetylfentanyl 16-80x 5-15x

Fentanyl 50-100x

3-methylfentanyl 1,000-7,000x

Carfentanil 10,000x 4,000x



Xylazine (“Tranq”)

• Commonly mixed with fentanyl
• Fentanyl results in more euphoria but is shorter-acting than 

heroin

• Powerful sedative FDA approved for veterinary use

• Alpha-2 agonist (like clonidine and guanfacine)

• DEA has seized xylazine/fentanyl mixtures in 48/50 states

• Since 2021: >90% of “dope” samples tested from 
Philadelphia have contained xylazine and fentanyl with 
xylazine purity ranging from 5% to > 70% 

• New Jersey: about 60% of samples contained xylazine

• In 2022, approximately 23% of fentanyl powder and 7% of 
fentanyl pills seized by the DEA contained xylazine. 

• From June 2022 to June 2023, the Oklahoma ME office 
saw 9 cases of fentanyl and xylazine.

• Xylazine powder can be purchased online from Chinese 
suppliers. 



Trigger Warning:
Graphic image of necrotic wound on next slide



Xylazine (“Tranq”)
• Also, can develop severe wounds, including 

necrosis that may lead to amputation (seeing it 
even in some patients who deny injecting – rather 
use via insufflation)

• Potential pathophysiology of xylazine-associated 
soft tissue infections is possibly multifactorial:

• Prolongs effects of fentanyl = patients have longer 
downtime = possible pressure necrosis

• Peripheral vasoconstrictor = poorer blood flow resulting 
in an ischemic-like necrosis

• Possible association with skin-picking behavior which can 
initiate wounds

• May be compounded by poor nutritional status in users 
during chaotic use

• Some animal evidence that xylazine is directly cytotoxic 
• Repeated trauma due to injection at site where 

developing wound (some patients state easier to inject 
directly into a vessel)



Xylazine (“Tranq”)

• Mixed reports about whether or 
not xylazine responds to naloxone

• Potential for physiologic 
dependence and withdrawal with 
chronic use/cessation of use has 
been reported

• Patients have reported anecdotally that 
xylazine withdrawal feels different from opioid 
withdrawal

• Manifested by significant anxiety



Review: 
Opioid 
Toxidrome





Workup

• UDS generally NOT helpful
• Immunoassay that tests for opiates 

(morphine, heroin, and codeine)
• Semisynthetic opioids like 

hydrocodone may show up when 
taken in high doses

• Synthetic opioids, including fentanyl 
and other NSOs, will NEVER show up

• Must use GC/MS or LC/MS to detect 
NSOs



Stimulants

• Cocaine/methamphetamine
• Exposure by many routes – swallowed, 

snorted, smoked, injected
• Primary effect is sympathetic stimulation
• Risks include tachydysrhythmias, seizures, 

rhabdomyolysis



• Duration of action of cocaine significantly 
less than for meth

• Treatment primarily sedation, possible 
cooling methods

• Cocaine combined with ethanol results in 
the formation of cocaethylene, which has a 
significantly longer half-life

• Cocaine only detectable for < 1 day in 
standard UDS --- benzoylecgonine 
metabolite generally detectable for 3-5 days

Stimulants





Hallucinogens

• Includes LSD, MDMA (Ecstasy), 
ayahuasca, psilocybin, etc.

• Most frequent routes of 
exposure are ingestion,
buccal absorption

• Patients experience 
sensations/images that are 
perceived as real

• Synesthesia may occur
• Dissociative effects occur with PCP







polkadotofficialstore.com

Infuse hallucinogenic 
mushrooms into:
• Gummies, 
• Chocolate bars, 
• Potions/shots



OkMushFest

2nd annual 
festival will be in 
October 2024



Stimulants & Hallucinogens
Current 5 Most Commonly Detected Novel 

Stimulants and Hallucinogens: 
(according to April 2024 Quarterly Report from The 
Center for Forsenic Science Research and Education 

(CFSRE)):
1. N,N-dimethylpentylone
2. Pentylone
3. 2F-2oxo-PCE
4. Methylmethcathinone
5. Chloromethcathinone



Synthetic Cathinones

• Methylone (2009)
• Butylone (2013)
• n-ethylpentylone (2014) 
• Eutylone (2014, surge in 2017-2021)
• N,N-dimethylpentylone (late 2021, surge in 2022)

• WHO put on the list for international 
scheduling in March 2024

• All –ylone’s (cross hybrid of MDMA) -- different 
from hexedrones (-drone’s) which don’t have the 
methylenedioxy group



Synthetic Cathinones
AKA "Bath Salts"

• Drugs designed for a specific pharmacologic 
effect similar to meth or MDMA.
• The predominant effects seen to date have been 

severe agitation, paranoia, hallucinations, and violent 
behavior.



• Also see:
• Elevated 

temperature/fever
• Rapid heart rate,
• High blood pressure
• Seizures
• Possible muscle 

breakdown leading to 
kidney failure

• Extraordinary 
compulsion to repeat use 
of the drug

These 
Bath Salts



• As with the synthetic cannabinoids, these products are represented 
to be a legal product.

• Most common is “bath salts,” though more recently they’ve been 
marketed as insect repellents, plant food, toilet bowl deodorizer, 
and iPhone scratch remover.



• For the patient experiencing 
hallucinations, minimize external 
stimuli (e.g. place in darkened room, 
no loud noises).

• Liberal use of benzos are the 
mainstay of therapy

• Be aware that effects of some of 
these compounds have been 
reported to last up to 48 hours

Treatment



Synthetic 
Cannabinoids

Emerged on the 
recreational 
market in 2010

Brand names were big – 
remember, the people selling 
these products are in it to 
make money



Synthetic 
Cannabinoids:
Challenging to 
Study

• From chemistry perspective
• Unlike benzos, opioids, stimulants, and 

hallucinogens, they are difficult to detect in labs 
when mixed with other drugs

• Need own detection methods
• Many labs unwilling to study because of difficulty



Synthetic Cannabinoids Making a 
Resurgence

• July 2021- China announced plan to ban 
synthetic cannabinoids based on structural class
• Similar to what US did with fentanyl 

analogues
• Labs in China ceased in production of 

synthetic cannabinoids
• 2022 - into 2023: emergence of inactive drugs & 

unusual structures – with weird names
• End of 2023 – into 2024: market responded to 

ban – China ban did not include the precursor 
to synthetic cannabinoids so labs producing 
precursors (synthetic cannabinoids without the 
tail) then ship them somewhere + add on the tail



Synthetic Cannabinoids
Current 5 Most Commonly Detected Novel 

Synthetic Cannabinoids: 
(according to April 2024 Quarterly Report from The 
Center for Forsenic Science Research and Education 

(CFSRE)):
1. MDMB-4en-PINACA
2. 5F-MDMB-PINACA (5F-ADB)
3. MDMB-INACA
4. ADB-4en-PINACA
5. 4CN-CUMYL BINACA



Head shops still exist but now 
selling semi-synthetic cannabinoids 
(derived from CBD): 
delta-8, delta-10, HHC, THC-P



Galaxytreats.com





• Though these drugs act on the 
cannabinoid receptors they 
are not structurally similar to 
THC.

• Therefore, they do not show up 
on a typical urine drug screen.

• In order to be detected, more 
specific (and expensive) tests 
such as GC-MS LC-MS/MS must 
be employed.

Utility of UDS



• Mild to moderate toxicity: similar to THC 
• Alterations in mood/perception, red eyes, increase in heart rate
• Potential for hyperemesis with excessive use
• Other effects: increased blood pressure, agitation, tremors, paranoia, 

and hallucinations

• Severe toxicity:
• Severe agitation, hyperthermia, recurrent seizures, psychosis
• Possible muscle breakdown

• Treatment:
• Symptomatic and supportive
• Most do not require specific treatment but some have been 

intubated for days

Effects & Treatment



Contaminants?



Contaminants?



The Center for Forensic Science 
Research & Education

• https://www.cfsre.org/nps-discovery/trend-reports 

https://www.cfsre.org/nps-discovery/trend-reports


Kratom

• Derived from the plant Mitragyna speciosa, which is native to 
southeast Asia

• Typically, the leaves of the plant are ingested (often in capsule 
form), but leaves can also be chewed; occasionally smoked

• Unregulated at the federal or state (Oklahoma) level
• In low doses, has stimulant and antidepressant effects
• In higher doses, opioid effects begin to be observed
• Frequently sold in "smoke shops" and convenience stores





Tianeptine (“Gas Station Heroin”)

• Not approved for use in the US but is 
marketed in Europe, Asia, and Latin America as 
a prescription antidepressant

• Structurally similar to TCAs and at higher doses – 
reported to be a mu-receptor opioid agonist

• Relatively easy to obtain at convenience 
stores, gas stations, and on the internet

• Potential for physical dependence and 
withdrawal with chronic use/cessation of use



Loperamide
• Sold OTC for treatment of diarrhea
• In addition to opioid effects, can cause cardiac 

conduction disturbances (QRS/QTc widening), 
torsades de pointes



Often taken with a p-glycoprotein inhibitor (omeprazole, lansoprazole) to increase CNS penetration





Dextromethorphan

• A dextrorotary analog of levorphanol,
a powerful narcotic

• Causes dissociative effects, opioid-like effects 
at high doses





Marijuana

• The human body produces endocannabinoids, i.e., 
endogenous compounds (anandamide, 2-
arachidonoylglycerol) that act at CB1 and CB2 receptors

• Cannabinoids derived from plants are called 
phytocannabinoids: THC, cannabidiol, and cannabinol























Other Resources

• erowid.org
• A rich source of information, including 

“trip reports,” pharmacology information, 
legal status, etc.

• Information is usually reliable
• bluelight.ru
• drugs-forum.com
• tripsit.me





Drugs of Abuse
Eszter Moore, Pharm.D., CSPI
Oklahoma Poison Center
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