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Philippus Aureolus Theophrastus Bombastus von 
Hohenheim, who published under the name 

Paracelcus was a Renaissance physician, botanist, 

alchemist, astrologer, and occultist.  (1493—1541) 

Courtesy Timothy  Wiegand, MD



 Patient is a 34 yo female with hx of AUD, Depression
 Suicide Attempts in the past: Alcohol/Acetaminophen,  Alcohol/Sertraline
 Found by spouse on the floor, unresponsive, with syringe and vial of X  drug, and fresh 

needle mark in the right antecubital fossa. 
 In ED: hypotensive, bradycardic, sedated, RR=8, hyperglycemic, miotic pupils
 No response to Naloxone Nasal Spray 4mg X2
 UTOX: Neg-Opiates, Heroin, 6-MAM, Benzo, Fentanyl, PCP, Cocaine, Bupe, Methadone, 

Barbiturate,
 Blood Alcohol Level:  140mg/dl
 Routine Labs: WNL except for hyperglycemia-330
 Patient made complete recovery with supportive therapy: IV fluids, IV insulin  X-1



 Patient and Spouse are both Animal Lovers

 ? Occupation of Patient

 Veterinarian

 ? X Drug

Xylazine



 1962: Developed by Bayer for Hypertension

 Never FDA Approved for Humans: Adverse Effects: BP

 FDA Approved for Veterinary Use: Sedation, Analgesia, Muscle 
Relaxant: Dogs, Cats, Horses, Deer, Elk

 Brand Names: Rompun, Anased, Sedazine, Chanazine

 Not a Controlled Medication

 Cases of Human Poisoning(+/- Fatal) Dating to 1970s

 Adulterating Agent: Heroin, Fentanyl, Cocaine



Veterinary Medications
Dispensed
Prescribed



 Alpha-2 Adrenergic AgonistNEBP

 Analogue Clonidine and Phenothiazines

 Vagal Stimulation Bradycardia

 Lipophilic: Rapid Onset: 15-30 mins.

 ½ Life ~ 3hrs in Humans



Journal of Analytical Toxicology, Vol. 9, September/October 1985 



 Extensive Hepatic Metabolism

 Major Metabolite: 2,6 dimethylaniline (20 other metabolites)

 Rats: 70% Renal, 30% Hepatobiliary, 8% unchanged in urine



 Mono Drug: Sedation,  Anxiolytic

 Most Commonly Polysubstance: Heroin/Cocaine    “Adulterant”

 USA: “Tranq Dope”

 Puerto Rico: “Anestecia de Caballo”

 Suicide: Sexual Assault: Homicide

 Accidental Exposure 

 Veterinary Staff, Farm Workers, Horse Breeders, Hunters



 IV, IM, SC, Inhalation, Ocular

 Animals: IV/IM

 Case Report: Eating Elk After Xylazine Used Prior to Slaughter





Forensic Science International

Volume 240, July 2014, Pages 1-8



 Supportive

 Hemodialysis: Not Helpful

 Naloxone: For Opioids and ? For Xylazine

 Alpha-Adrenergic Antagonists: Phentolamine, Yohimbine, 
Tolazoline



Journal of Urban Health volume 89, pages519–526(2012)



 Suspicion if Any Veterinary/Farm Connection

 Suspicion Based on Si/Sx of Intoxication

 Not by Immunoassay: GC/MS: Blood/Urine                                
Syringes: 38% + PR, 90% + cocaine/heroin



International Journal of Drug Policy 81 (2020) 

357 syringes collected by NYC-DOH from 11 
Syringe Exchange Programs between 
March 2017—June 2017

77% + for one or more substances
23%  - for all substances (?rinsed/not used)
2.2% + Xylazine



 Able to Detect: Effects, Taste, Color(Brown), Odor

 Odor in Breath, Sweat, Urine-- Post Use

 Skin Lesions: 35% Puerto Rico (? Secondary to Tissue  
Oxygenation Due to Hypotension/Bradycardia and Analgesia)

 N=89: 80% reported xylazine use/ 42% with “speedball”

Reyes, et al: Journal of Urban Health, Vol. 89, No. 3



 Educate Veterinary/Farm/Horse Personnel on Harms Associated with 
Xylazine/Other Veterinary Medications

 Stronger Warning Labels on Veterinary Medications

 Tighter Requirements on Storage of Unused Medications

 Naltrexone: Xylazine + Opioids

 DEA Scheduling

 Improve PDMP usage



In Kentucky, police say, a dog owner named Heather Pereira, 23, cut her dog with razor blades just so she 
could take the dog’s pain medication in 2014. She was sentenced to four years in prison



1. A prescription issued by a veterinarian must not only incorporate the 
information that other practitioners are required to provide, but also 
information such as the species of the animal and the name of the animal 
and/or its owner. This additional information must be reported to PDMPs by 
states that require a veterinarian to report medications dispensed. 

2. Indiana—A practitioner who is a veterinarian treating an animal may obtain 
PDMP information about the owner of the animal or the individual to whom 
an opioid or benzodiazepine will be dispensed for the animal from the PDMP 
before prescribing an opioid or a benzodiazepine for an animal.

3. States where veterinarians are specifically excluded from PDMP:  California, 
Michigan (if the substance is prescribed by a veterinarian and will be 
dispensed by a pharmacist), Nevada, New Hampshire, New Jersey, New 
York, Texas, Wyoming

4. The majority of PDMPs do not require veterinarians who dispense 
controlled substances to report the information to the PDMP. Only 18 
states required dispensing veterinarians to report.



Injury  Prevention 2021Johnson J, et al. Inj Prev 2021;

30%

25%





 Domiciled, Retired, Last Opioid “Detox” many years ago . Hx OUD

 Rx’d Oxycodone IR for chronic LBP—20mg QID- ~15 years

 Claims mild withdrawal when oxycodone “wears off”

 Uses heroin (skin popping) to alleviate withdrawal si/sx

 Claims no misuse of prescribed oxycodone

 Wants to continue with Rx IR oxycodone, but not use heroin

 COWS=2

 Metformin, Gabapentin(DPN), Trazodone, NSAIDS, Acetaminophen 

 Patient was given 20mg methadone and enrolled in amb. “detox”



 After patient left, case was presented to me.

 The patient was called and asked  to bring her original pharmacy 
bottle of oxycodone, which was dispensed on 5/2/20, with all the 
tablets remaining when she returns tomorrow to continue “detox”

 Patient says “I’ll try”



1. Patient will not return for next appointment

2. Patient will return and forget to bring the oxycodone Rx

3. Patient will return and claim partner threw out oxycodone

4. Patient will return and have correct pill count

5. Patient will return with empty bottle or few oxycodone pills

 Patient will return and have correct pill count



One Prescriber



5/18/2020



5/18/20→ 5/27/20



 Uses heroin as a means of not using more than 4 oxycodone/day 

 When she does not have heroin she takes more than 4 per day

 When running out early uses heroin or illicit methadone

 Methadone is bought from someone in an OTP



 Prior hx of OUD and methadone maintenance treatment

 Understands that a “detox” makes no sense while on 80mg oxycodone daily

 Ask prescriber to increase dose: tolerance vs OIH: Over CDC MME  160MME

 Ask prescriber to switch to ER/LA formulation oxycodone, or other ER/LA 
opioid analgesic (methadone—Pain  and/or OUD --Complicated Nexus)

 Enroll in OTP for MMTP—could use IR oxycodone for breakthrough pain if 
needed

 Buprenorphine: patient reluctant 

 OIH: taper to lower dose

 Non-pharmacologic treatments; Physical therapy, massage, etc,





 Admitted to MSBI on 12/7/20 for treatment of osteomyelitis L foot

 On MMTP 140mg  X  5 years 

 HTN, CAD, T2DM

 Amlodipine, atorvastatin, HCTZ, gabapentin, insulin, 

 Vancomycin, Piperacillin

 + Tobacco, ~10 EtOH drinks per week, denies illicit opioids since MMTP

 HgB=11, WBC=10, Platelets=301, BUN=23, Creatinine=1.84, EGFR=39

 No UTOX obtained on admission



 Rapid Response on 12/15/20 at 18:30— 8 days after admission

 Patient  was found unresponsive in bed by RN

 Glu=49, BP=105/55, HR=50, O2 Sat=95% RA

 Patient given Naloxone 0.04 mg X 6 IV, D50W

 Patient responded but remained somnolent 

 Transferred to MICU for 12 hours-naloxone drip-back to medicine

 BUN=50, Creatinine=3.73 

 Consensus: Over sedation from methadone  + hypoglycemia





 Did patient  use heroin  prior to somnolence & Rapid Response?

 If yes, did he bring into hospital or did visitor bring?

 Patients are not searched on admission.

 Seemed like a reasonable scenario, if UTOX is consistent with 
recent use



Denies any use of pharmaceutical fentanyl, 
morphine, codeine

Admits to occasional IN Heroin Use--1-2 X week



GC/MS 12/16/20 GC/MS  12/16/21





 Now admits to daily IN Heroin use

 Did not know heroin was contaminated with Fentanyl

 Patient  did not have fentanyl patch on his body

 Methadone dose was decreased to 80mg daily



The mean (SD) time for fentanyl and norfentanyl clearance was 7.3
(4.9) and 13.3 (6.9) days, respectively.
One participant continued to test positive for fentanyl for 19 days 
and norfentanyl for 26 days following their last use, and left 
treatment without testing negative for norfentanyl.
Conclusion: Fentanyl clearance in persons with OUD is considerably 
longer than the typical 2–4 day clearance of other short-acting opioids. 
The findings of this study might explain recent reports of difficulty in 
buprenorphine inductions for persons who use fentanyl, and point to a 
need to better understand the pharmacokinetics of fentanyl in the 
context of opioid withdrawal in persons who regularly use fentanyl.

(2020)Drug and Alcohol Dependence 214

N=12  28 day IP Rehab



 Trazodone

 Risperidone, Paliperodone, Iloperidone

 Some of the Fentanyl Analogues 

 Not nor-fentanyl 

Journal of Analytical Toxicology 2014;38:672 –675
Trazodone



 Has been regularly using illicit heroin contaminated with fentanyl prior 
to hospital admission

 Delayed clearance of Morphine and M-6-G/M-3-G – Impaired renal 
Function accumulation of M-6-G.  Do metabolites screen +morphine?

 Delayed clearance of Fentanyl— Lipophilicity/Tissue stores

 Rapid Response likely due to hypoglycemia

 Naloxone response expected in patient on methadone maintenance

 Lessons Learned by All


