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At the conclusion of this session, attendees will be able to:

ldentify common “gas station” or internet-accessible agents (e.g., tianeptine,
alkyl nitrites, phenibut, kratom & derivatives) and describe core pharmacology
and toxidromes.

Recognize intoxication, withdrawal, and unique complications including
“poppers maculopathy,” severe tianeptine toxicity, phenibut withdrawal, and
kratom-associated adverse events.

Apply evidence-informed strategies in the acute care and outpatient settings,
including supportive care, targeted antidotes and adjuncts, and harm-reduction
counseling specific to unregulated products.
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Why This Matters

Growing availability of psychoactive agents in unregulated, easily accessible
markets: gas stations, smoke shops, and online vendors

 « I”

Product marketing: “legal,” “supplements,” “natura
Implications for drug testing

Impact: increased ED visits, poison center calls, public health alerts
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Case l

36-year-old man is found unresponsive after injecting a powder
purchased from an online vendor.

case based on: Dempsey SK, et al. (J Anal Toxicol 2017)

5



Case l

sedation
. ]
Aot serum ethanol:
/] 133 mg/dL
\_/
_ amphetamines: negative
RR 6/min barbiturates:  negative
benzos: negative
cannabinoid:  negative
cocaine: negative
opiates: negative
tricyclics: negative
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case based on: Dempsey SK, et al. (J Anal Toxicol 2017) 6
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Case 1: Clinical Course

naloxone 0.4mg
IV x 2

o

naloxone infusion

IIIJ

-

A& Ox4
normal vitals

whrs—\%

case based on: Dempsey SK, et al. (J Anal Toxicol 2017)
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What Could This Be?

— powder purchased online
— sedative-hypnotic / opioid-like toxidrome = responds to naloxone

— patient recovers in <24 hours with no sequelae

"S’E‘;\ case based on: Dempsey SK, et al. (J Anal Toxicol 2017)
ASA
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This Case: Tianeptine

#* atypical tricyclic antidepressant

Tianeurax
12,5m¢

# patient’s urine TCA screen: negative

#* prescribed for MDD and anxiety

# fewer CV and anticholinergic effects
compared to other TCA’s

#* rapid improvement in depressive

symptoms; effective in many patients with STAB LON

SSRI-resistant depression
#* not approved in U.S.

Gassaway MM, et al. (Transl Psychiatry 2014); image credits: www.neuraxpharm.com; https://pharmaco.ge

9



Available Formulations

EXTRA STRENGTH

elixir capsules
voluntary recall 2024 online & in stores

image credit: https.//feldmansheoherd.com; https.://whiteoakrecovery.com

10
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Why Use a TCA Recreationally?

sold as a “dietary supplement” by vendors

marketing claims:

#* “improve brain function” / cognitive enhancement

# manage pain and OUD

#* treat anxiety and depression—without having to see a doctor

prescribed therapeutic doses in other countries: 12.5
— 50mg per day

doses used by U.S. consumers of unregulated product: 150mg -
10 grams per day

www.fda.gov; El Zahran T, et al. (MMWR 2018)
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Clinical Effects

¢ mechanism of action distinct from other TCA's

+ modulates glutamate transmission (unclear mechanism)
efficaciou
weak delta-opioid receptor agonist
no effect on 5-HT system

* ¢ o

opioid effects at supratherapeutic doses (=150mg / day)
tolerance and withdrawal with long-term use

S};: El Zahran T, et al. (MMWR 2018); Gassaway MM, et al. (Trans| Psychiatry 2014); Parnia S, et al. (BMC Pub Health 2025)
ASA

12



Clinical Effects

#* toxicity is variable and atypical for opioid agonists

#* neuro: agitation (21.9% — 33.1%) or sedation (21.1% — 27.3%); confusion
(13.2% — 16.7%)
#* cardiac: tachycardia (24.7%), HTN (11.4% — 14.7%), conduction delays (4.4%)

#* respiratory depression (5.3% - 6.7%), miosis (1.8%), and seizures (2.4%) were
uncommon

# frequent co-ingestants (~44%): phenibut, ethanol, benzos, opioids
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El Zahran T, et al. (MMWR 2018); Quadir M, et al. (J Med Toxicol 2025)
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most calls from the South (34.6%) A :
mean age 35 years
male predominance (82.3%)
13.3% withdrawal calls
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El Zahran T, et al. (MMWR 2018) 14
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most calls from the South (67.1%)
30 — 39 years old (36.6%)

male predominance (69.5%)
22.5% withdrawal calls

0.005
per 100,000

|

0.075
per 100,000

1,400%

v

2015 2016 2017 2018 2019
Year

2020 2021 2022 2023

Quadir M, et al. (J Med Toxicol 2025)
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What Is Driving the Increase?

#* readily available at gas stations, smoke shops, online markets

#* “gas station heroin”
# shift from “unintentional” to “intentional” exposures

El Zahran et al. (2018) Quadir et al. (2025)
unintentional 54 .6% — 4.8%
intentional 10.5% S— 65.2%

#* state-to-state variability in regulation

#* not detected on routine drug screening

El Zahran T, et al. (MMWR 2018); Quadir M, et al. (J Med Toxicol 2025)

16
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Can We Test for It?

Standard
NogmecPaﬁ%ﬂxne drug

screen panels

Opioid or TCA
No %Eﬁ?ﬁ'activity; will not

trigger a positive result

Definitive Testing

LC/MS-MS (targeted) or HRMS
(retrospective identification)

0,
z
=z
o &
<
Qo
5

Appropriate Specimens

Urine:
preferred matrix for
detection

Serum:
useful for quantification or
when urine is unavailable

Krotulski AJ, et al. (J Anal Toxicol 2018)




Detection Window

Tianeptine has a short elimination half-life, which significantly limits the
detection window. However, active metabolites extend the period during
which the compound may be identified.

~2.5h 24—72h

Half-life (parent compound) Detection Window
Rapid elimination of tianeptine itself; Approximate window in urine
metabolites persist longer following last use, dependent on dose

and metabolite formation

Analytes: tianeptine (parent compound) * active metabolites (MC5, MC7).
Targeted LC-MS/MS assays should include metabolite panels to maximize
sensitivity.

Dempsey SK, et al. (J Anal Toxicol 2017); Grislain L, et al. (Drug Metab Dispos 1990) 18
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What Do We Do About It?

patient education

mislabeling & batch variability common
risks of co-exposures
discuss recalls & regulatory status
offer addiction treatment referral

advocacy
R 4

- @7

| v
)

state example: Alabama
2018 — 2021: 1,414% increase
Schedule | in November 2021
2021 — 2023: 75% decrease

Quadir M, et al. (J Med Toxicol 2025) 19




State-Level Scheduling of Tianeptine

schedule |
schedule Il

schedule Il
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Case 2

43-year-old woman with a history of alcohol use disorder
presents to the ED with marked sedation.

21
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Case 2

sedation

HR 68 bpm
BP 98/62 mmHg

m naloxone 4mg IN
%& naloxone 2mg IV

22



anxiou

RR 16/min
Sp0O, 97%
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Case 2: The Next Day

tremulous

/
)

HR 112 bpm
BP 156/94 mmHg

image credit: hopeharborwellness.com 23
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What Could This Be?

presents with sedation that does not respond to naloxone
modest effect on vital signs (slightly decreased BP and RR)

recovery period marked by anxiety, tremulousness, tachycardia, and
hypertension

not EtOH withdrawal: several months with no alcohol consumption

24



This Case: Phenibut

#* GABA, receptor agonist
# sold as a “dietary supplement”
# structurally similar to baclofen

#* purported effects:

#* nootropic P“ENIB
#* anxiolytic

TFIENGT SUPPORT REL

# “natural” or “alternative” detox remedy for ” m*"'n";;'g;:mf
alcohol or benzo use g O IRPIEEH]

_ T
# “exercise recovery booster” SR

Benarroch EE (Neurology 2012); Lapin I. (CNS Drug Reviews 2001); Weleff J, et al. (J Addict Med 2023) 55
image credits: https:/northeastnutrition.net



Clinical Effects

Primary mechanism: GABA, receptor agonist

sedation, relaxation = CNS & respiratory depression

Cl

0 o o
HOJ\/\/NHZ o NHy NH,

GABA baclofen phenibut

Bowery NG, Hill DR, Hudson AL (Brit J Pharmacol 1983); Zvejniece L, et al. (Pharm Biochem Behav 2015) 26



Clinical Effects

#* Looks like baclofen overdose & withdrawal
#*  agitation, confusion, CNS depression
#®  seizures
#* tachycardia, hypertension

¥ Other GABA analogues have similar effects but different pharmacokinetics
#* GHB/GBL/1,4-BD
#*  tolibut

# main differences are variable potencies (e.g., baclofen >> phenibut potency) and
duration of action
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Benarroch EE (Neurology 2012); Lapin I. (CNS Drug Reviews 2001); Weleff J, et al. (J Addict Med 2023) 27
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Available Formulations

powder capsules

Graves JM, et al. (MMWR 2020); image credits: www.addictioncenter.com; www.whiteoakrecovery.com

28



Phenibut Use Patterns

ﬁ» 1In8

of exposures resulted

31 years 20\/3 rec?m?nergegad:s? > " malor effects

average age 250 — 750mg, 2 — 3x daily

75— 81%
O

40 - 63%

combine use with
other substances

5 — 8 days

hospital length of stay

SJ-_?‘A Graves JM, et al. (MMWR 2020); Welef J, et al. (J Addict Med 20230 29
ASA
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Phenibut Exposure Trends

375
annual calls 258
l annual calls

phenibut

A\

tianeptine
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figure adapted from: Gummin DD, et al. (Clin Tox 2024) 30



Can We Test for It?

Standard
NoJ%H@cP@ﬁ%ﬂMne drug

screen panels

Appropriate Specimens
“Expanded Tox

” S pI ¢ g
Aln%ﬁrﬁg}@r available as an in- erum / Plasma (preferred)
house test Urine

Definitive Testing

LC/MS-MS (targeted) or HRMS
(non-targeted approach)

%, ‘-J:D Gurley BJ & Koturbash | (Basic Clin Pharmacol Toxicol 2024)




Detection Window

phenibut has a half-life of about 5 hours
65% of a dose is excreted unchanged in the urine

detection relies on identifying the parent compound itself

12 -24h 24 - 48h

Serum Detection Window Urine Detection Window
possibly up to 48 hours in higher- estimated; limited published
dose exposures data available

Clinical effects may outlast measurable levels.

Most cases in clinical toxicology are managed without laboratory confirmation —
awareness of testing limitations is critical for accurate clinical assessment.

Gurley BJ & Koturbash I (Basic Clin Pharmacol Toxicol 2024) 32



Phenibut Withdrawal

insomnia, irritability,

#* may be severe, can last 2 — 3 weeks hallucinations rebound anxiety
#* data comparing treatments limited
#* case reports / series describe: tremulousness
#* baclofen taper N\ ((
GABA; agonist ((
# phenobarbital taper =
GABA, agonist tachycardia,
HTN

#* benzodiazepine taper
GABA , agonist—may need higher-potency

\
agents (e.g., clonazepam) muscle
sSpasms
‘VS’L’ Esposito CM, et al. (Front Psychiatr 2021); Hardman M|, et al. (Bosnian J Med Sci 2019); Hogberg L, et al. (J Subs Use 2013);

“asawn” Mash JE & Leo RJ. (Prim Care Comp CNS Disorders 2020); Roopa S, et al. (Prim Care Comp CNS Disorders 2021)
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pending
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Case 3

38-year-old construction worker presents to the ED with
fatigue, itching, and yellowing of the eyes.

case based on: Fernandes CT, et al. (J Investig Med High Impact Case Rep 2019)

35



Case 3: Additional History

o0
> 4
3 months ago: nausea, vomiting, “natural remedy” for pain
work injury, abdominal pain, needs escalating doses
Rx oxycodone body aches “just to feel normal”
%, S £ case based on: Fernandes CT, et al. (J Investig Med High Impact Case Rep 2019) 36
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Case 3: Initial Evaluation

AST/ALT: 48 /62 IU/L
Alk Phos: 259 IU/L
T Bili: 22.8 mg/dL

case based on: Fernandes CT, et al. (J Investig Med High Impact Case Rep 2019) 37



What Could This Be?

III

— previously healthy person taking a “natural” remedy x 2 months
— tolerance and withdrawal symptoms

— now with itching, scleral icterus, and cholestatic hepatic injury

%, e
Asawh
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This Case: Kratom

#* plant product: Mitragyna speciosa
# active alkaloid: mitragynine

#* ~10 - 30 mg mitragynine / gram of leaf
material

#* 7-hydroxymitragynine (“7-OH”): minor
component

#* purported effects:
#* self-treatment of depression / anxiety

I”

# “natural” treatment for opioid withdrawal

#* pain relief

leElN ‘ ’

KRATOW

102 POWDER

»

ALL NATURAL
SILVER

!

Opry
Mlz“’ PlANT MEDIATED sol-U'”‘:""s

Vadiei N, et al. (Curr Psychiatry Rep 2025) 39




Clinical Effects

59

L opioid receptor

5 _ 1 0 m g (partial agonist) S 40 } 1_ 2 grams

o/x opioid receptors

' ' ' ' CEINUEICHE

mitragynine - mltrﬁq@me
kratom leaf chewed powders or
or brewed into tea capsules
mild stimulant ' ist (? .

&g [PEMIEL agonlst (?) —[op|0|d effects)
effects o, antagonist (?)
S,E Chen Y, et al. (ACS Chem Neurosci 2025); Post S, et al. (Clin Tox 2019); Vadiei N, et al. (Curr Psychiatry Rep 2025) 40
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Available Formulations

Ingredients:

K-Tropix ENERGY Blenrdr (F:affeine m itragyn i n e

i g————————

100m ), Mitragynine 100m 100 mg / 15 mL ‘ :
. E (1 serving) ! ) O.P.M.S.

OPTIMIZED PLANT MEDIATED SOLUTIONS ™

|

A e

mitragynine ‘2] e e
<9.1mg/0.25 tsp I

 Directions: 3 ealthcare professional to dete prod
‘ Consult your healthcare professional to (1 SEWIng) i ke ac e T ietiand 0
= determine if this product is right for you, AR
and if so, how to use it safely. Do not use s od
more than15mL in a 24 hour period. Abstain

from using this product for 48 hours after e g S e 2
five continuous days of use. = H VALY
. i - A ORNIA PROPO ON 6 AR
<0.35mg / 0.25 tsp
Manufactured for: | H Ton :
LT | (1 serving) o s T D
5305 River Rd. N STE B .,

Keizer, OR 97303

A
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Kratom Use Patterns

71.% e@ ﬁs

S gramé 35%

combine use with
typical “recommended” dose other substances

of leaf material

(50 — 150mg
mitragynine)

31 years

average age

Post S, et al. (Clin Tox 2019); Towers EB, et al. (MMWR 2026); Vadiei N, et al. (Curr Psychiatr Rep 2025) 42
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annual calls to US Poison Centers

1954

Kratom Exposure Trends
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1600 — /I\
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figure adapted from: Gummin DD, et al. (Clin Tox 2024) 44



3,434
annual calls

A. All kratom exposure reports
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figure adapted from: Towers EB, et al. (MMWR 2026) 45




Newer Products
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mitragynine

7-OH-mitragynine mitragynine pseudoindoxyl
(“7-OH") ( “pseudoindoxyl”)

Vadiei N, et al. (Curr Psychiatry Rep 2025); White CM, et al. (Subst Use Misuse 2025) 46
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7-OH
80 mg

Available Formulations

/ 8omg

Total

)
\8

|
|

Ax Chewable Tablets

ydroxymitrag

e

Wild cherry

NET WT 1.4g (.049 0Z)

B

N\

~20mg

Vhine

Per Tablet

k

\ Nl v

For adult use only. Keep out of reach of children.

Underage sale

with us

prohibited. Must be 21+ to purchase.

R
EVALUATED BY THE FDA AND ARE i
CURE ANY DISEASE. DO NOT CON DUCT iF PREGNANT OR
NURSING. CONSULT A DOCTOR BEFORE CONS HIS PRODUGT. DO NOT
OPERATE HEAVY MACHINERY AFTER CONSUMING THIS PRODUCT.

MITRAGYNA SPECIOSA DISCLAIMER: THIS PRODUCT CONTAINS NATURALLY OCCURRING
PLANT COMPOUNDS FROM MITRAGYNA SPECIOSA (KRATOM). THE INTOXICATING
EFFECTS OF KRATOM MAY BE DELAYED UP T0 TWO HOURS. DD NOT CONSUME MORE
THAN THE RECOMMENDED AMOUNT

LEGAL DISCLAIMER/LIABILITY DISCLAIMER: BY US

FULL RESPONSIBILITY FOR ANY ADVERSE EVENTS AND

THAT MAY RESULT FROM [TS USE. MANUFACTURER/RESELLER ASSUMES NO
LIABILITY FOR THE MISUSE OF THIS PRODUCT

www.opiakratom.com

7-OH
Y2 tab (10 mg)

(1 serving)

White CM, et al. (Subst Use Misuse 2025)

47
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Can We Test for It?

Standard
NogmecPaﬁ%ﬂxne drug

screen panels

Opioid Immunoassays

Does not cross-react despite mu-
opioid agonist activity

Definitive Testing

LC/MS-MS (targeted) or
LC-HRMS (non-targeted)

Appropriate Specimens

Urine (most common)
Blood (forensic)

Oral Fluid (some labs)

3 le,: Helander A & Rylski A (Drug Testing Anal 2023); Rhee J, et al. (J Anal Toxicol

2024)




Detection Window

mitragynine: wide variability in reported t,, (3 — 24 hours)
highly lipophilic, accumulates with chronic use

after cessation, redistribution may prolong detection window

24h 1-3d

Serum Detection Window Urine Detection Window

possibly longer with chronic use chronic use may extend detection
window to >5 days

analytes: mitragynine + 7-hydroxymitragynine
much less information on 7-OH and pseudoindoxyl kinetics / testing

7-OH from dried kratom leaf: ty 5 - 25 hours, depending on chronicity of use

Huestis MA, et al. (Molecules 2024); Trakulsrichai S, et al. (Drug Des Devel 2015);

Ya K, et al. (Asian J Psychiatr 2019) 49



liverTox

FDA Investigated Multistate Outbreak of
Salmonella Infections Linked to Products
Reported to Contain Kratom

FDA adds heavy metals contamination to its
list of concerns about kratom

LiverTox
Clinical and Research Information on Drug-Induced Liver Injury

Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases;
2012-.

F‘J

Likelihood Score: B (likely cause of clinically apparent liver injury).

livertox.nih.gov

LiverTox (NIDDK / NIH 2026)

50
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Back to Case 3: Hospital Course

admitted for further evaluation

next morning, patient is experiencing:
anxiety
iInsomnia
diaphoresis
“I feel like | have the flu”

REFERENCE 51



Kratom & Derivatives: Withdrawal

insomnia, irritability,
diaphoresis anxiety

typical opioid withdrawal symptoms  ¢remulousness

\
+ (q

heightened adrenergic state

(from a4/ a, receptor effects) tachycardia, nausea,
HTN vomitin
g
™ body
aches

% &
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Some Management Options

Broyan VR, et al. (Subst Abuse 2022); Sherrick RC (J Addict Med 2026) 53




State-Level Kratom Regulation
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*Kratom Consumer ProtectionAct ... american kratom.org 54



State-Level 7-OH Regulation




State-Level Pseudoindoxyl Regulation
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Case 4

23-year-old man with no medical history presents to the ED with cyanosis after
ingesting a substance that he believed to be alcohol at a concert.

o7
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awake,
alert

RR 18/min
SpO, 85% on 10L O,

Case 4

HR 95 bpm
BP 88/46 mmHg

58
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What Could This Be?

previously healthy young man drinks an unknown substance
cyanosis and low SpO, without significant respiratory distress
hypotension

normal mental status

99



This Case: Akyl Nitrite “Poppers”

#* volatile, inhaled compounds (“)-
#* rapid pulmonary absorption and conversion \/\/\O/Nio— amyl nitrite

to nitric oxide (NO)

# vasodilation & smooth muscle relaxation
O_

#* originally used to treat angina (pre-1960’s) T butyl nitrite
N+
/\/\O/ \O_
#* now used for:
#* euphoric effect O-
: : : Il
# relaxation of the anal sphincter during _N*__isobutyl nitrite
intercourse Y\O O

\04 OF ADO’C
S 5
o )
5 g
Z
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< rounoe e 3
bl o
5 9
) 2] 60
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nitrite
(parent compound)

|

metHb
(Fe?* > Fe3Y)

O“ OF ADO,
e ()
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Clinical Effects

concurrent use of
PDE-5 inhibitor

/

NO —

vasodnaﬁon,//////t
hypotension \

‘ syncope

‘ euphoria
' reflex tachycardia

61
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Akyl Nitrates: Use Patterns

® [

46% S56%

inhalational use ingestion

80 — 89%
O

18 — 25
years old

"EE:A Abukahok N, Palamar JJ (Subst Use Addctn J 2026); Kerester S, et al. (JAMA Netw Open 2025) 63
ASA



Alkyl Nitrates Exposure Trends

500 — 351
annual calls
2
q) ] » »
= 400 nitrous oxide
)
S phenibut
'Dc—z 300 — \ ’,’,/
(0))] ,a’
] ”z’
2 200 >
g 7 ’¢’ o o
8 ot - tianeptine
g ~ ——”———
2 100 .- I
C o e e -
© “__——
| | | | | | | |
2 2 2 2 2 2 2 2 2
R e % %o %o %, @, @, @5

rounpen [ _J 1esa

figure adapted from: Gummin DD, et al. (Clin Tox 2024) 64



GRICAN 5
I 2 %
s Y
H L
L), -
2 4 S
\J &
Il ,)\0
3 2 W
Ma/cjw wo

Can We Test for It?

Standard
NoJmefa'ﬁ%ﬁxne drug
screen panels Appropriate Specimens

- : Blood
Definitive Testing

headspace GC-MS (primarily in
forensic laboratories)

Vogt S, et al. (Toichem Krimtech 2015)




Detection Window

extremely difficult to detect

volatile, rapid metabolism to NO = very short t,,

minutes 12 - 36h

Detection Window metHb may persist
parent compound rarely detected 12 — 36 hours
without treatment

Diagnosis usually clinical, without confirmatory testing.

Clues: vasodilation and/or methemoglobinemia after ingestion or
inhalational exposure.

Vogt S, et al. (Toichem Krimtech 2015) 66



What Can We Do About It?

5 2 Cappellani F, et al. (Medicine 2025) 67
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not classified
as a controlled
substance

www.fda.gov; https.//prowlerpoppers.co.uk; https://destiny-rc.com 68



consider “gas station products” when routine tox screens are negative

use of these agents is increasing overall, with wide variability in state-to-
state regulation

patient counseling: risks of tolerance, withdrawal, contamination, and
unique complications (e.g., hepatic injury, maculopathy)

definitive testing requires LC-MS/MS, GC-MS, or other techniques that
may only be available in forensic or specialty labs
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