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Jersey. American Academy of CME, Inc. is Jointly accredited by the Accreditation Council for Continuing Medical Education (ACCME), the Accreditation Council 

for Pharmacy Education (ACPE), and the American Nurses Credentialing Center (ANCC), to provide continuing education for the healthcare team. 

Physicians
American Academy of CME, Inc., designates this live activity for a maximum of 1.0 AMA PRA Category 1 Credits. Physicians should claim only the credit 

commensurate with the extent of their participation in the activity. 

Nurse Practitioners and Nurses
American Academy of CME, Inc., designates this educational activity for 1.0 ANCC contact hours.

Pharmacists
This activity provides 1.0 ACPE contact hours (0.1 CEUs) of continuing education credit. Universal Activity Number: JA4008191-9999-24-005-L01-P

Physician Assistants
American Academy of CME, Inc. has been authorized by the American Academy of PAs (AAPA) to award AAPA Category 1 CME credit for activities planned in 

accordance with AAPA CME Criteria. This activity is designated for 1.0 AAPA Category 1 CME credits. PAs should only claim credit commensurate with the extent of 
their participation.

Dentists
American Academy of CME, Inc. is an ADA CERP Recognized Provider. ADA CERP is a service of the American Dental Association to assist dental professionals in 

identifying quality providers of continuing dental education. ADA CERP does not approve or endorse individual courses or instructors, nor does it imply 
acceptance of credit hours by boards of dentistry. Concerns or complaints about a CE provider may be directed to the provider or to the Commission for 

Continuing Education Provider Recognition at ADA.org/CERP.
American Academy of CME, Inc. designates this activity for 1.0 continuing education credits.

Other HCPs
Other members of the care team will receive a certificate of participation.



Additional Information About Continuing Education
• This webinar also has been approved by NJ OEMS for 1 EMT Elective 

CEU.
• Attendees seeking 1 EMT Elective CEU will be provided a link specific to 

EMTs to apply for credit at the end of the webinar and in the follow-up 
email tomorrow.

• Attendees seeking EMT credit must apply for credit within 30 days of 
today’s webinar. 

PA Planner Dean Barone discloses that he serves on the speakers bureau of Ethicon and Johnson & Johnson. 



Additional Information About Continuing Education
• You must apply to receive continuing education credit. It will not be sent to 

you just for attending this webinar.

• WHERE CAN YOU FIND THE LINK TO APPLY FOR CREDIT?
• The last slide of this webinar
• The chat at the end of the program
• The follow-up email you will receive tomorrow

• The poll at the end of today’s webinar IS NOT the evaluation for continuing 
education credit. The evaluation will be at the link mentioned above.

• The link will be active for 30 days after today’s event. 
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Xylazine Prevalence





New Jersey Office of Drug Monitoring and Analysis Quarterly 
Report 

October 1, 2022–December 31, 2022
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 Contaminant first seen in early 2010s in 
Philadelphia/Northeast

 Spreading geographically across the 
nation (federal emerging health crisis)

 2021, >90% of supply in Philadelphia with 
xylazine

 2022, 33% of supply in NJ with xylazine, in 
first quarter of 2023, up to 45%
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Spadaro A, et. al. J Addict Med. 2023 Nov-Dec 01;17(6):691-694. doi: 10.1097/ADM.0000000000001216. Epub 2023 Aug 10. PMID: 37934533.



Alpha adrenergic receptor agonist

Mixed mechanism of action*
•Central alpha–2 agonist
•↓ NE release
•↓ACh release
•Agonizes multiple receptors

Hypertension followed by hypotension

Respiratory depression
•Potentially lethal dose 40–2400 mg in humans

Clonidine

Xylazine



• Antihypertensive
• Not approved for human use – trials stopped due to 

hypotension and sedation

Created by Bayer in 1962

• Anestica de caballo
• “Tranq”

Large animal sedative–analgesic

Comes in 20,100,300 mg/ml soln

Often used with ketamine or barbiturates

Photo via Dechra

https://www.dechra-us.com/our-products/us/equine/horse/prescription/rompun-xylazine-injection-100-mg-ml


 Most common clinical side effects in humans:

 47% drowsiness/lethargy

 20% bradycardia

 11% hypotension

 9% hypertension

 8% slurred speech
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 Multicenter study reviewing overdoses in 9 US 
emergency departments from 9/2022 to 8/2021

 391 patients reviewed, 90 tested positive for xylazine
 83% of patients received naloxone
 Xylazine-negative patients were more likely to develop 

a coma within 4 hours of ED arrival and suffer a cardiac 
arrest



 Fentanyl has shorter duration, faster withdrawal 
symptom onset, "short legs"

 Xylazine potentially adds sedative effect, making 
high last longer, more similar to heroin

 Risks of intense sedation
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XYLAZINE WITHDRAWAL
Is it really a thing???



Clonidine withdrawal*

Hypertensive 
emergencies???

Compassionate care
*Geyskes GG, Boer P, Dorhout Mees EJ. Clonidine withdrawal.
Mechanism and frequency of rebound hypertension. 
Br J Clin Pharmacol. 1979 Jan;7(1):55-62.
doi: 10.1111/j.1365-2125.1979.tb00897.x. PMID: 760743; PMCID: PMC1429594.

Ehrman-Dupre, R., Kaigh, C., Salzman, M., Haroz, R., Peterson, L. K., & Schmidt, R.
(2022). Management of xylazine withdrawal in a hospitalized patient: A case report.
Journal of Addiction Medicine, 16(5), 595-598.



 Xylazine and clonidine similar in chemical structure

 Study examined 14 people with clonidine dependence and acute 
abruption

 3/14 required intervention because of symptoms and increase in 
heart rate and blood pressure

 Increased urinary noradrenaline levels during withdrawal that 
peaked

 Symptoms included headache, anxiety, insomnia, palpitations and 
nausea

27



XYLAZINE 
WITHDRAWAL: 
PATIENT CASE

28

29yo female admitted to Cooper

25 bags IV fentanyl daily, knew 
about xylazine contaminant

Subjective differences in 
withdrawal from tranq dope vs. 
dope alone

Urine toxicology included 
fentanyl, tramadol, xylazine



Ehrman-Dupre, R., Kaigh, C.,
Salzman, M., Haroz, R., Peterson, L. K.,
& Schmidt, R. (2022).
Management of xylazine withdrawal
in a hospitalized patient: A case report.
Journal of Addiction Medicine, 16(5), 595-598







RESULTS: XYLAZINE WITHDRAWAL SYNDROME

Courtesy A. Thakrar and M. Lowenstein, University of Pennsylvania, Philadelphia, PA 

No signs of new withdrawal 
syndrome:

52 of 73 (71.3%)

• Mixed opioid and benzodiazepine 
withdrawal

• Aggressive withdrawal & pain 
management

Possible withdrawal syndrome:
19 of 73 (26.4%)

• Agitated delirium/toxidrome with 
other substances

• Precipitated withdrawal
• Untreated opioid withdrawal

Otherwise unexplained symptoms:
2 of 73 patients (2.7%)

• Asymptomatic hypertension 
(~180/100s) and/or tachycardia 
(~90s)

Major phenotypes from expert chart review:



RESULTS: XYLAZINE WITHDRAWAL SYNDROME

Courtesy A. Thakrar and M. Lowenstein, University of Pennsylvania 

Among 73 cases with urine xylazine detected:

• High variability in patient-reported symptoms documented
• When documented, patients noted anxiety and restlessness:

“Pt is increasingly agitated & 
restless”

“Mood is anxious. Affect is tearful. 
Behavior: Behavior is agitated”

"Pt requested PRN 
anxiety medication."

"On assessment pt
tearful and anxious."



Spadaro A. J Addict Med. 2023 Nov-Dec 01;17(6):691-694. doi: 10.1097/ADM.0000000000001216. Epub 2023 Aug 10. PMID: 37934533.



Physiologically different from opioid withdrawal

Consider higher doses of clonidine, monitor blood pressure
 In hospital settings, other medications could be considered

Management of opioid withdrawal symptoms also needed 
(full opioid agonists, methadone, buprenorphine etc)

 If patient does not know about supply contamination, consider 
xylazine withdrawal if symptoms not managed by traditional 
medications for opioid withdrawal
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*photos of wounds may be disturbing



Photos from Cooper University Hospital
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Photo courtesy of M. Coletta, MD
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McFadden R. J Addict Med. 2023 Nov 29. 
doi: 10.1097/ADM.0000000000001245. Epub ahead of print. PMID: 38019592.



Not all patients are surgical candidates

Excisional debridement should be avoided to maintain 
healing of the potential wound

Stopping injecting can greatly impact healing process
oHealing process greatly slowed by ongoing injecting

Consider operation for patients in recovery with non-healed 
wounds after 6 weeks of cessation

43

Dr. Lisa Rae, Associate Professor of Surgery, Temple University



 Injection drug use has been associated with wounds
oPotential causes:
Skin picking behavior
 Increased frequency of injection
 Infection
Compression/Pressure
Poor wound healing environment
Cytotoxic effect of drug*
Obliterative vasculitis from repeated injections

44

*Kovacova V, et. al. Neuro Endocrinol Lett. 2016 Dec 18;37(Suppl1):78-83. PMID: 28263534.
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XYLAZINE ONE-PAGER DRAFT 
(HARMREDUCTION.ORG)
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https://harmreduction.org/wp-content/uploads/2022/11/Xylazine-in-the-Drug-Supply-one-pager.pdf


 DEA: The Growing Threat of Xylazine and Its Mixture 
with Illicit Drugs (Intelligent Report)

 NIDA: Research Topics—Xylazine

 NHRC: Xylazine FAQ, Education, Webinars

 NEXT Distro: Xylazine Quick Guide for People Who 
Use Drugs

 NYC xylazine test strips: How To Test Your Drugs 
Using Xylazine Test Strips (nyc.gov)

https://www.dea.gov/documents/2022/2022-12/2022-12-21/growing-threat-xylazine-and-its-mixture-illicit-drugs
http://nida.nih.gov/research-topics/xylazine
http://harmreduction.org/issues/xylazine
https://nextdistro.org/resources-collection/xylazine-quick-guide
https://www.nyc.gov/assets/doh/downloads/pdf/basas/xylazine-test-strips-instructions.pdf


Xylazine is an alpha adrenergic agonist seen as a contaminant 
in fentanyl supply, increasing in prevalence across the country
Withdrawal management can be complex
 Think about symptoms similar to clonidine withdrawal
 Complex management of opioid and xylazine withdrawal

• Wound bed management (similar to burn wounds?)
 Regular dressing changes
 Access to saline/soap and water
 Clean dressing supplies
 Maximize opportunities for healthy environment for skin to heal (limiting 

injections if possible, maximizing nutritional intake)
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 CME info – 888-816-4893, 19110
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NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES
• Regionally certified Poison & Drug Information Center 

– ~ 50,000 calls a year for assistance
• 800 222 1222

• AIDS STD hotline 800 624 2377

• COVID Hotline 800 962 1253 (since Jan 2020)



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES
• Staffed by physicians, nurses and 

pharmacists

• 24/7

• Specially trained in toxicology and 
Drug Information



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES- Initial Cases
• 47 yo found unresponsive with a bottle of alprazolam and Neptune’s Fix.

• 26 yo brought into ED by relative who found him with altered mentation/not 
responding after ingestion of Neptune’s Fix which he used for abuse 
purposes. Relative also thought it contained Kratom, which was not listed 
on the label.



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES- Initial Cases
• 47 yr old brought into ED by EMS after being found lethargic at 

home.  Received naloxone and woke up.  Family said he took 
Neptune's Fix elixir.  He was seen a week or so prior for a similar 
situation.  He remained lethargic for several hours.

• 69yo brought into the ED after family found him with altered mental 
status.  They found an empty bottle of "Neptune's Fix Elixir -
Tianeptine" on his nightstand. RN mentioned patient was in the ICU 
yesterday with the same presentation - code stroke was called but 
was negative -- and patient signed out AMA yesterday



NJ Poison Information and Education System

Department of Emergency Medicine

Tianeptine
• Atypical antidepressant structurally similar to tricyclic antidepressants

– enhancement of serotonin reuptake
– agonism at the mu opioid receptor

• reports of overdoses leading to naloxone-responsive respiratory 
depression

• reports of opioid like withdrawal upon cessation of chronic use

• Approved for use in Europe, Asia, and Latin America



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES- Initial  action
• August 21st,  NJPIES alerted NJDOH and DOC about a cluster of tianeptine exposures.

• From June 17th to Aug 17th, 2023, we received 9 exposure calls from healthcare 
facilities.
– As of 2/19- 38 cases in 35 unique patients

• We provided information from our cases, the literature, as well as an FDA warning that 
was issued in 2022 about Tianeptine.
– https://www.fda.gov/consumers/consumer-updates/tianeptine-products-linked-

serious-harm-overdoses-death

• We increased our vigilance in keeping track of cases
– Obtained product from those that still had bottles, we purchased some bottles, and asked hospitals to 

send out blood for analysis.  

https://www.fda.gov/consumers/consumer-updates/tianeptine-products-linked-serious-harm-overdoses-death


NJ Poison Information and Education System

Department of Emergency Medicine

NJDOH- Initial  action
• DOH prepared an alert based upon our report
• Alert was distributed ~ 8/25/2023



NJ Poison Information and Education System

Department of Emergency Medicine

Neptune’s Fix



NJ Poison Information and Education System

Department of Emergency Medicine

Tianeptine
• Use and abuse of tianeptine has been around for many years

– the cluster in NJ ignited our interest and concern

• MMWR 2018 described 218 calls to poison centers from 2000-2017 
– including reports of acute intoxication, withdrawal, and co-ingestions .
– Majority of cases were from 2015-2017

• Rushton et al in 2021 reported 48 calls to poison centers from 2015-2020, 
– 37 of those cases from 2019-2020.

• MMWR Feb 2024, Cluster of Severe Illness from Neptune’s Fix Tianeptine Linked 
to Synthetic Cannabinoids — New Jersey, June–November 2023
– Based upon NJPIES data



NJ Poison Information and Education System

Department of Emergency Medicine

Analytical testing of Tianeptine from NJ samples

Sample Sample Analysis 

Neptune's Fix, open bottle
Kavain 
Tianeptine

Neptune's Fix, closed bottle

MDMB-4en-PINACA
ADB-4en-PINACA
CBD
THC
Tianeptine

Neptune's Fix, open bottle Kavain, Tianeptine

Sample Sample Analysis 

Neptune's Fix, open bottle

MDMB-4en-PINACA
ADB-4en-PINACA
CBD
THC
Tianeptine

Neptune's Fix, open bottle 
Kavain 
Tianeptine

Neptune's Fix, open bottle
Kavain 
Tianeptine



NJ Poison Information and Education System

Department of Emergency Medicine

Analytical testing of Tianeptine
• Kavain

– the main kavalactone found mostly in the roots of the kava plant

• MDMB-4en-PINACA
– common synthetic cannabinoid identified by the Drug Enforcement Administration
– acts as a potent agonist of the CB1 receptor
– has been found in samples of heroin, fentanyl, etc
– DEA had it placed in schedule I status starting on December 12, 2023 for up to 2 

years, they can file for permanent scheduling within those 2 years
•

ADB-4en-PINACA
– synthetic cannabinoid 
– DEA had it placed in schedule I status starting on December 12, 2023 for up to 2 years, they 

can file for permanent scheduling within those 2 years
–



NJ Poison Information and Education System

Department of Emergency Medicine

Analytical testing of Tianeptine in blood samples

Sample Sample Analysis 

Blood

Tianeptine 460 ng/mL 
MBMB-4en-PINACA 
detected

Blood

Tianeptine 89 ng/ml  
Synthetic cannabinoids not 
detected



NJ Poison Information and Education System

Department of Emergency Medicine

Whack a Mole

2017-20182023-2024



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES- Withdrawal
• 27 yo male presented to the ED requesting assistance with stopping 

tianeptine and entering rehab. Reported taking 7g/day and has weaned 
himself down to 1g/day. Was admitted for inpatient detoxification. 

• 32 yo male developed withdrawal symptoms after stopping Neptune's Fix 
tablets. Symptoms began 12 hours after the last dose, and he presented to 
the ED with body aches, piloerection, vomiting, diarrhea, and dilated 
pupils. He reported taking 90 tablets of Neptune's Fix tablets per day. 
Symptoms improved with buprenorphine and clonidine.



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES-Demographics and Clinical Characteristics

Median age (range) — yr 38 (19-69)
Sex — no. (%)
Male* (74%)
Female (26%)

* Several had more than one ED visit/hospital admission



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES- Clinical Characteristics

Tachycardia 19(56%)
Hypotension 13(38.25)
QRS Prolongation > 100 ms 7(20.59%)
QTc Prolongation >= 480 ms 9(26.47%)
Altered mental status (100%)
Respiratory Depression 13(38.24%)
Seizure 14(42%)
Tremor 4(11.76%)
Agitation 8(23.5%)
Mydriasis 6(17.6%)
Urinary Retention 3(8.82%)
Cardiac arrest 1(2.94%)

Acute kidney injury (Cr >1.3) 6(17.7%)

Hypokalemia (<3.5) 6(17.7%)

Acidosis (pH <7.3) 5(14.7%)



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES- Therapies and Disposition

Mechanical ventilation 14(41.2%)

Benzodiazepines 18(52.9%)
Antipsychotics 4(11.8%)

Naloxone 11(32.5%)

Discharged from ED * 8(23%)
Admitted to Floor * 2(5.9%)

Admitted to Critical Care * 22(64%) 
* Final disposition of several cases not confirmed



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES- Where was product obtained

Gas Station 15
Convivence 
store

3

Vape/smoke 
shop

3

Online 1
Deli 1
Unknown 12



NJ Poison Information and Education System

Department of Emergency Medicine

NJPIES- Where were patients located

County No %
Monmouth 9 25.71
Middlesex 7 20
Ocean 5 14.29
Atlantic 3 8.57
Camden 3 8.57
Hudson 2 5.71
Morris 2 5.71
Burlington 1 2.86
Mercer 1 2.86
Salem 1 2.86
Somerset 1 2.86



NJ Poison Information and Education System

Department of Emergency Medicine

Legal status
• Banned or restricted in at least 9 states

– Florida 
– Alabama
– Georgia
– Indiana
– Kentucky
– Michigan
– Mississippi
– Ohio

– Tennessee



NJ Poison Information and Education System

Department of Emergency Medicine

Recalled Nep
• 1/23/24 Neptune Resources, LLC, agrees to recall Neptune's Fix products nationwide 

due to serious health risks

• 2/15/2024 Super Chill Products, agrees to recall their Neptune’s Fix product



NJ Poison Information and Education System

Department of Emergency Medicine

Federal status



NJ Poison Information and Education System

Department of Emergency Medicine

January 2024



NJ Poison Information and Education System

Department of Emergency Medicine

New Jersey Poison Information & Education System

Help is a phone call away

Questions?



To register for continuing education for today’s webinar, visit knockoutday.drugfreenj.org/feb29
For 1.0 EMT CEU, visit KnockOutDay.DrugFreeNJ.org/EMT

UPCOMING WEBINAR
When Addiction & Mental Health Collide

11 a.m. Thursday, March 28, 2024
Register at KnockOutDay.DrugFreeNJ.org/events 
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