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I Our Goal
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Combat the substance use crisis through
education on best preactices in a safe space
for peer-to-peer learning

Engage healthcare providers in the primary
care setting to increase skills to safely and
compassionately manage, treat, and support
their clients with a substance use disorder

Recognize the importance of reducing stigma
to advance equity and improve access to
care for patients with substance use
disorders
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Learning Objectives
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Briefly describe the history of adulterants in illicit substances
Describe clinical findings associated with these adulterants

Focus on xylazine, an adulterant that is not new but more commonly
found in illicit substances and overdose victims in the United States
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Terminology

Adulterant
Contaminant
Diluent
Substitute
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Opioids (heroin)

m}

MPTP

Levamisole
Fentanyl and
fentanyl analogues
Anthrax
Scopolamine

A call for decriminalization and regulation

Clenbuterol

C. botulinum
Strychnine

Arsenic

Quinine

Xylazine

Caffeine

Procaine
Deschloroketamine
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Harm reduction is paramount

Cocaine = Synthetic cannabinoids

= Levamisole = Brodifacoumb
Xylazine - MDMA
Lead - PMA

= Fentanyl = PMMA

Marijuana = Caffeine
Lead = Ephedrine and
Aluminum pseudoephedrine
Fentany! = (meth)amphetamine
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Fentanyl, etc
Xylazine

Procaine
Deschloroketamine
Pregabalin
Methamphetamine
Tramadol

4-ANPP

What are we seeing in New Jersey?

EZ Pass
Summer Jam
The Joker
White Magic
Stimulus Check

n



Levamisole
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Noted cocaine adulterant in 2003
“  Found in approximately 69% of
cocaine seized by DEA

Levo enantiomer of tetramizole
= Imidazothiazole derivative

Anti-helminthic

Immunomodulator
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Clenbuterol

Noted heroin adulterant in 2005
B 26 cases reported in NJ, NY,
Philadelphia region
B 12 deaths reported in
Philadelphia in 2008

Elimination t;, 25-39 hours
Oral bioavailability 80%-90%

B, adrenergic agonist at striated
muscle
= Increased muscle protein
deposition

B adrenergic agonism at adipocytes
. Promotes lipolysis
B Abused by bodybuilders
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Clenbuterol

Hypotension
Tachycardia

Hypokalemia
o Stimulation of Na-K ATPase
resulting in intracellular shift
o Increased risk for cardiac
dysrhythmia
Hyperglycemia

Hyperlactemia



Brodifacoumb
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“Super-warfarin”

Vitamin-k epoxide cycle
antagonist

INR>12

Rats and mice may consume a lethal dose in one feeding with
first dead rodents appearing 4 or 5 days after feeding begins

Keep out of reach of children
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Brodifacoumb

o Chicago, 2018 (n=155)

O 4 deaths
o Florida, 2021 (n=52)
O 4 deaths

o Other states including
“  Pennsylvania
“  Wisconsin
®  Maryland
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The Trouble With Tranq (not Tribbles)
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Xylazine

N S
B 7 deaths in Philadelphia, 2006
li:H3
: H 9 262 deaths in Philadelphia, 2019

B 36 deaths in Puerto Rico, 2008-2010

’ 9 Antihypertensive agent

[ 9 Large animal sedative-analgesic

H.C . ,
3 Anestica de caballo, “tranq”

Partial central alpha-2 agonist
©  Blocks NE release
Inhibits Ach release
Has affinity for multiple receptors

]

]
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Xylazine
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Hypertension followed by
hypotension
% Orthostatic hypotension

Respiratory depression
®  Potentially lethal dose: 40-
2400 mg

Skin lesions/ulcers
°  Decreased skin oxygenation
o Increased
infection+decreased healing
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Xylazine Complications
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Picture courtesy of Michael Coletta, MD



Krokodil

©  Desomorphine
o Codeine derivative

o Never confirmed in the US
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Xylazine withdrawal???

©  Analogous to clonidine
withdrawal?

°  Hypertensive emergency???

o Compassionate care
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Xylazine withdrawal management
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Hydromorphone Patient-controlled PCA pump; PCA pump; PCA pump; PCA pump; PCA pump;
anesthesia settings: basal settings: basal settings: basal settings: basal settings: basal
(PCA) pump; rate 1 mg/ rate 1.5 mg/ rate 1.5 mg/ rate 1.5 mg/ rate 1.5 mg/
settings: no hour, bolus hour, bolus hour, bolus hour, bolus hour, bolus
basal rate, lmg q 12 Imgq 12 lmgq 12 l.2mgq 12 1.2mg q 12
bolus 1 mg q minutes minutes minutes minutes minutes
10 minutes
Phenobarbital Load (per Taper (per Taper (per Taper (per Discontinued
institution’s institution’s institution’s institution’s (taper
intensive care intensive care intensive care intensive care completed)
unit alcohol unit alcohol unit alcohol unit alcohol
withdrawal withdrawal withdrawal withdrawal
protocol) protocol) protocol) protocol)
Dexmeditomidine Infusion Infusion Infusion Infusion Discontinued
Tizanidine 4mg q 6 hours Discontinued
PO
Clonidine 0.3mg q 8 hours 0.3mg q 8hours 0.3mg q 8 hours 0.3mg q 8hours 0.3mg q 8 hours
PO PO PO PO PO
Buprenorphine 300 mcg once 300 mcg BID 450 mcg BID
buccal buccal buccal
Gabapentin 300 mg q 8 hours 300mg g 8 hours 300mg q 8 hours
PO PO PO
Ketamine Infusion during Infusion during Infusion during

dressing
changes

dressing
changes

dressing
changes



Xylazine withdrawal management

o=
Day 7 Day 8 Day 9 Day 10 Day 11 Day 12
Hydromorphone PCA pump; PCA pump; PCA pump; PCA pump; PCA pump; PCA pump;
settings: basal settings: basal settings: no settings: no settings: no settings: no
rate 1.5 mg/ rate 1 mg/ basal rate, basal rate, basal rate, basal rate,
hour, bolus hour, bolus bolus 1.3 mg bolus 1.3 mg bolus 1.3 mg bolus 1.3mg
12mgq 12 1.3mg q 12 q 12 minutes q 12 minutes q 12 minutes q 12 minutes
minutes minutes
Clonidine 0.3mg q 8hours 0.3 mg q 8hours 0.3mg q 8 hours 0.3mg q 8 hours 0.3mg q 8hours 0.3mg q 8 hours
PO PO PO PO PO PO
Buprenorphine 2 mg twice daily 2 mg three times 4 mg q 4hours 2 mg four times 4 mg four times 4 mg four times
sublingual daily sublingual daily daily daily
sublingual sublingual sublingual sublingual
Gabapentin 300 mg q 8 hours 300mg q 8hours 300mg q 8 hours 300mg q 8 hours 300 mg q 8 hours 300mg q 8hours
PO PO PO PO PO PO
Ketamine Infusion during Infusion during Infusion during Infusion during Infusion during Discontinued

dressing

aLL g

dressing
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Xylazine withdrawal management
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Day 13 Day 14 Day 15 Day 16 Day 17 Day 18
Hydromorphone PCA pump; PCA pump; PCA pump; PCA 2mg q 3hours IV 2mg q 4hours
settings: no settings: no settings: no discontented, PRN pain PO PRN
basal rate, basal rate, basal rate, 2mg q 3hours moderate
bolus 1.3 mg bolus 1.3 mg bolus 1 mg q IV PRN pain pain, 2mg q
q 12 minutes q 12 minutes 15 minutes 4 hours PO
PRN severe
pain
Clonidine 0.3 mg q 8hours 0.3mg q 8 hours 0.3mg q 8 hours 0.3mg q 8 hours 0.3 mg/24 hours 0.3 mg/24 hours
PO PO PO PO transdermal transdermal
patch patch
Buprenorphine 4mg QID 4mg QID 4mg 5 times 4mg 5 times 4mg 6 times 4 mg 6 times
sublingual sublingual daily daily daily daily
sublingual sublingual sublingual sublingual
Gabapentin 300mg q 8 hours 300mg q & hours 300mg q 8 hours 300mg q 8 hours 300mg q 8 hours 300 mg q 8 hours
PO PO PO PO PO PO
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Any questions?

salzman-matthew@cooperhealth.edu
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