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Introduction:  Pharmaceutical to Adulterant
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Presenter Notes
Presentation Notes
In licit sales for veterinary use, xylazine is available in liquid form and sold in vials or preloaded syringes. These solutions are prepared at a concentration appropriate for administration by injection based on the general size and weight of the species. It is legitimately sold directly through pharmaceutical distributors and Internet sites catering to veterinarians. However, xylazine is also readily available for purchase on other Internet sites in liquid and powder form, often with no association to the veterinary profession nor requirements to prove legitimate need. A kilogram of xylazine powder can be purchased online from Chinese suppliers with common prices ranging from $6-$20 U.S. dollars per kilogram. At this low price, its use as an adulterant may increase the profit for illicit drug traffickers, as its psychoactive effects allows them to reduce the amount of fentanyl or heroin used in a mixture. It may also attract customers looking for a longer high since xylazine is described as having many of the same effects for users as opioids, but with a longer-lasting effect than fentanyl alone. Some users intentionally seek out heroin or fentanyl mixed with xylazine, while many are completely unaware it is included as an adulterant. Conversely, there are also users who try to avoid opioids mixed with xylazine, stating that it reduces the euphoria experienced with heroin or a heroin-fentanyl mix or that they fear its added effects. The South has the largest increase, reporting a 193 percent increase in xylazine instances, followed by the West with an almost 112 percent increase. DEA laboratory findings also indicate that xylazine was most commonly found in polydrug mixtures, often in mixtures containing fentanyl.UNC LAB DATA: https://opioiddatalab.github.io/drugchecking/datasets/



Pharmacokinetics
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Presenter Notes
Presentation Notes
Human studies are scarceIts chemical structure closely resembles the phenothiazines, tricyclic antidepressants, and clonidine.Highly lipophilic so crosses BBBDirectly stimulates central A-2 receptors and Alpha receptors in variety of peripheral tissues causing vasoconstriction (abscesses)As an agonist it leads to decrease in neurotransmission of norpi and dopamine by mimic norepi in presynaptic surface auto receptors turning down norepi production. It also inhibits Norepi transport functions by competitive inhibition of substrate G-protein coupling necessary for cell membrane transportation (such as insulin and glucose uptake, causing decreased sensitivity).Time to effect 1-2 minutesPeaks 30 minutesDuration alone (up to 4 hours), when added to opioids (cynerigistic effect to duration and euphoria)distributes throughout the body within 30-40 mins.Metabolized by CYP 450 enzyme pathways and excreted in urineVarying affinities for Cholinergic, serotonergic, dopaminergic, alpha-1 adrenergic, histaminergic or opiate receptor mechanism propertiesReduces sensitivity to insulin and glucose uptake, leading to hyperglycemia in those with insulin resistant diabetesIn clinical settings, yohimbine (an Alpha-2 adrenergic receptor agonist) can reverse the adverse hyperglycemia) effects of xylazine if administered intravenously shortly after xylazine administration.Detection: Analytical techniques of Gas Chromatography (GC) and Liquid Chromatography (LC) paired with Mass Spectrometry (MS) and Nitrogen Phosphorous Detector (NPD) methods of detection in biological specimens. Immunoassay is not commonly used for detection in biological specimens.Central α-agonists stimulate α2-receptors in the brain and result in decreased sympathetic nervous outflow and decreased peripheral arterial resistance. They lower BP effectively and quickly but can also cause rebound hypertension when stopped abruptly after chronic use.



Lab Testing
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• Send out testing
• Gas chromatography mass spectrometry
• Liquid chromatography mass spectrometry
• Thin layer chromatography

• No POC test available

• Lab Corp TEST: 703025 CPT: 80307

• Sample: Urine

• Cost: $150 ($125 on sliding scale)

Presenter Notes
Presentation Notes
NEDWS websiteTesting strips have existed for animal purposesNabarun Dasgupta, a pharmacoepidemiologist at the University of North Carolina  said, "If Philadelphia is the epicenter of tranq dope now, there are signs it’s growing in other places. In North Carolina, for example, researchers and harm reduction groups noticed an increase in skin issues in 2020. At the time, they thought it was a behavioral effect — that a change in how people were using drugs was causing the wounds. But when they analyzed the local supply, they found xylazine. It all clicked together. He stated it's in pockets of NC, not in every batch he tests. Groups from around the country, disturbed about wounds they’re starting to see, are turning to Dasgupta’s team to test their local drug supply. The analyses typically uncovers xylazine in some of a community’s samples, but not all of them.Lab Corp Synthetic opioid analysis: includes the following analytes: Fentanyl, Acetyl fentanyl, Norfentanyl, Acetyl Norfentanyl, Furanyl fentanyl, p-Fluorobutyrylfentanyl, Acrylfentanyl, Butyryl fentanyl, Carfentanil, 3-Methyl fentanyl, Valeryl fentanyl, Methoxyacetyl fentanyl, Cyclopropyl fentanyl, Tetrahydrofuran fentanyl, Phenylacetyl fentanyl, p-Fluoro cyclopropyl fentanyl, MT-45, Butyryl fentanyl carboxy metabolite, Isotonitazine, Metonitazene, Acetylfentanyl-4-methylphenethyl, Ocfentanil, p-Fluorofentanyl, 4-Methoxy-butyryl fentanyl, AH-7921, U-47700, AH-8533, AH-8529, IC-26, B-Hydroxythiofentanyl, Norcarfentanil, Xylazine, 4-Hydroxy xylazine, Methoxyacetyl Norfentanyl, Mitragynine, 7-OH-mitragynine.



Upward Trend by Date Submitted to Lab

8

Source: DEA NFLIS

Presenter Notes
Presentation Notes
XYLAZINE POSITIVE CASES IN POSTMORTEM TOXICOLOGY HAVE INCREASED 20-FOLD SINCE 20152% OF OVERDOSE DEATHS



Toxidrome
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Presenter Notes
Presentation Notes
Exposure to xylazine as an adulterant causes varying effects between individuals: largely analgesia, sedation, muscle relaxationFirst case of toxicity in 1979Most common side effects in humans include: bradycardia, respiratory depression, hypotension, transient hypertension d/t alpha-1 stimulation, dysglycemia, hemoglobinemiaAreflexia, asthenia, ataxia, blurred vision, disorientation, dizziness, drowsiness, dysarthria, dysmetria, fainting, hyporeflexia, slurred speech, somnolence, staggering, coma, apnea, hypoventilation, PVCs, tachycardia then bradycardia, vasoconstriction, miosis and dry mouth, non-specific ST segment changes.Effects can last up to 72 hoursMore research is needed when taken in conjunction with heroin and fentanylChronic use is associated with physical deterioration, dependence, abscesses.hypoventilation, and decreased tissue oxygenation lead to severe skin ulceration, impaired wound healing and higher chances of infection, with documented cases of amputations of extremitiesNO specific antidote but multiple drugs used as supportive measures for respiratory support, perfusion (BP & HR) glucose (yohimbine, insulin), coagulation (enoxaparin), (anticholinergics). Analeptics 4-aminopyridine, doxapram and caffeine are physiologic antagonists to CNS depressants.



Withdrawal
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• Flu-like symptoms (body aches, fatigue, lethargy)

• Anxiety

• Irritability

• Dysglycemia

• Allodynia (neuropathic pain to light touch, temp, etc)

• Restlessness

• Rebound Hypertension

• May require inpatient physiologic monitoring with chronic exposure

• Lit Review: acute care support similar to sedative hypnotic withdrawal tx.

Presenter Notes
Presentation Notes
Hypertension, dermatologic pain, mirror opiate withdrawal but untreated with taking MOUDSyndrome management: tizanidine, clonidine, Seroquel, mirtazapineVaries based on duration of useTreatment with sedative withdrawal treatment



Complications
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Increased overdose risk
Injuries d/t falls, unconsciousness while driving/walking into traffic
Decubitus ulcers on bony prominences
Blood clots
Muscle and nerve damage
Rhabdomyolysis, AKI, CKD
Severe wounds w/ secondary infections
Start as redness/blisters/discolored areas in patches
Not necessarily where injected (patho unclear: hypoexmia?)
Very poor healing (hypoxemia d/t vascular constriction)
Amputations
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Warning!



Skin Assessment and Treatment 
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Wound Care Guide

Presenter Notes
Presentation Notes
People who inject xylazine or drug mixtures with xylazine often develop soft tissue injuries that can lead to necrotic tissue and may result in amputation at rates higher than those who inject other drugs without xylazine. Additionally, users may develop a physical dependence to xylazine itself, with some users reporting the withdrawal symptoms from xylazine as, or more, severe than from heroin or methadone; symptoms include sharp chest pains and seizures. START AS PURPLE OR RED SKIN WOUNDS THAT PROGRESSINJECTION VS SMOKING VS PER RECTAL ARE GETTING WOUNDS – ROUTE OF ADMIN MORE AT RISK IS UNCLEARINJECTING CAN GET WOUND AT MISSED SITE, INJECTION SITE OR NON-INJECTIONS SITE, LOCAL VASCULITIS, THAT ADVANCES TO UNDERLYING LAYERS, INFECTION AND GANGRENOUS DEVELOPMENTSOME GET WOUNDS, SOME DON’T - ACTIVE AREA OF RESEARCHCAN START AS PINPOINT WOUNDS THAT COELESCE INTO LARGER WOUNDS, ESCHAR FORMS. Evidence from NE is that the wounds can heal and do not necessarily require amputation. According to Dr Dasgupta, they are also trying to get the word out that these wounds should be treated differently than the infection-driven abscesses that doctors are more accustomed to. In the latter case, surgeons often amputate the digit or limb so that the infection doesn’t spread. But xylazine-related wounds seem able to be healed with proper care, a distinction that Dasgupta said many doctors aren’t aware of yet.There is a heavy care burden on pt and providers. Outreach and community nursing care is effective.ADACT can only 

https://nextdistro.org/resources-collection/xylazine-wound-care-a-guide


Listen to Patient:      
Signs & Symptoms Xylazine is in supply
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Presenter Notes
Presentation Notes
Loss of awareness, chunks of time blackout, loose days of timeHigh risk of fallsWalking into trafficProfound sedation: assault, environmental temps (heat stroke, cold exposure, severe sunburn)Harm reduction strategies: plan on this before useExtended immobility: blood clots, soft tissue breakdown, hyperflexion of limb pressure impedes blood flow. Rhabdomyolysis causing kidney damageEvaluate for blood clots, is urine darker than usual (cola), sleepier than usual after using, limbs hurting, unexplained woundsIt increases CNS depression and OD 



Lethal Toxicity: Awareness into Action
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Presenter Notes
Presentation Notes
The adulterant following fentanylhttp://www.ncbop.org/PDF/XylazineExposureGuidanceMay162023.pdf



Harm Reduction for PWUD
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Presenter Notes
Presentation Notes
https://www.addictiontraining.org/documents/resources/347_Xylazine_Overdose_Prevention_Handout_-_04-2023.FINal.pdfPut the never use alone hotline on cards to handout with xylazine info, crisis hotlineIn the event of a suspected xylazine overdose, experts recommend giving the opioid overdose reversal medication naloxone because xylazine is frequently combined with opioids.9 However, because xylazine is not an opioid, naloxone does not address the impact of xylazine on breathing. Because of this, experts are concerned that a growing prevalence of xylazine in the illicit opioid supply may render naloxone less effective for some overdoses. Emergency medical services should always be alerted to a suspected overdose.SUPPORTIVE MANAGEMENTNARCANAIRWAY – RESCUE BREATHING AS IN CPS (PO2 MONITORING)REPOSITION, SUPPORT LIMBS, PADDING IN BONEY AREASNEVER USE ALONE



Harm Reduction
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Wound Prevention & Care
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Presenter Notes
Presentation Notes
This is where conversations can be had with our youth, and those we are connected to. "hey did you hear about this deadline xylazine mixed in the drugs?" 
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Source: CDC, 2023

Number and percentage of drug overdose deaths involving* illicitly manufactured fentanyls, by month and xylazine detection 
or co-involvement — State Unintentional Drug Overdose Reporting System, 21 jurisdictions,§ January 2019–June 2022

Presenter Notes
Presentation Notes
https://www.cdc.gov/mmwr/volumes/72/wr/mm7226a4.htm#F1_downAmong 21 jurisdictions, the monthly percentage of IMF-involved deaths with xylazine detected increased 276% from January 2019 (2.9%) to June 2022 (10.9%). During January 2021–June 2022 in 32 jurisdictions, xylazine was detected in a higher percentage of IMF-involved deaths in the Northeast U.S. Census Bureau region; listing xylazine as cause of death varied across jurisdictions.

https://www.cdc.gov/mmwr/volumes/72/wr/mm7226a4.htm#F1_down


North Carolina
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February 2023 (30 counties surveyed)

Xylazine
No Xylazine

Source: NCDHHSSource: UNC Opioid Lab Data

Presenter Notes
Presentation Notes
Xylazine was first introduced into the NC drug supply nearly two years ago and has becomehighly prevalent in the illicit opioid supply. In a February 2023 report from UNC’s Street DrugAnalysis Lab, GCMS testing of street-acquired drug samples from 30 NC counties confirmedpresence of xylazine in approximately 27% of those samples (153/574). Xylazine has beenfound primarily in the illicit opioid supply, specifically in combination with heroin and/orfentanyl.

https://injuryfreenc.dph.ncdhhs.gov/DataSurveillance/StatewideOverdoseSurveillanceReports/OpioidOverdoseEDVisitsMonthlyReports/StatewideOpioidOverdoseSurveillanceEDData_September2023.pdf
https://opioiddatalab.github.io/drugchecking/datasets/
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Data Source: NCDHHS

Presenter Notes
Presentation Notes
Regional2020MitchellCountySOTCHReport.pdf (toeriverhealth.org)

https://www.ncdhhs.gov/opioid-and-substance-use-action-plan-data-dashboard
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Image Source: NC Opioid Settlement Dashboard

Presenter Notes
Presentation Notes
County-level2020MitchellCountySOTCHReport.pdf (toeriverhealth.org)

https://ncopioidsettlement.org/data-dashboards/opioid-indicators/
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Image Source: NC Opioid Settlement Dashboard

Presenter Notes
Presentation Notes
County LevelData Dashboard - Opioid Indicators - North Carolina Opioid Settlements (ncopioidsettlement.org)

https://ncopioidsettlement.org/data-dashboards/opioid-indicators/


Outlook
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N I D A - s u p p o r t e d  r e s e a r c h  i s  u n d e r w a y

L o c a l  a n d  S t a t e - l e v e l

R a i s i n g  A w a r e n e s s

A c t i o n  P l a n s

G o v e r n o r s '  I n s t i t u t e

Presenter Notes
Presentation Notes
NIDA-supported research is underway to continue to elucidate emerging drug use patterns and changes to the illicit drug supply across the United States, including the use of xylazine, synthetic opioids, and changes in patterns of polydrug use. The detection of xylazine in drug mixtures – particularly in combination with fentanyl – is increasing across the country. The fact that xylazine, a non-opioid, can cause respiratory depression similar to that of an opioid overdose may increase the potential for a fatal outcome at a time when overdose deaths in the United States continue to reach record highs. Treatment with naloxone will only counteract the effects of the opioid in a mixture, meaning the victim may require additional measures to survive. Responders may not be aware that xylazine intoxication is a factor and as a result may not know to apply additional life-saving methods when naloxone only partially reverses the symptoms. The expanded use of xylazine as an adulterant may be driven in part by its low cost and lower risk of law enforcement scrutiny as it is not a controlled substance. Moreover, its addition to fentanyl can increase the profit for traffickers and attract additional customers. It is difficult to assess with certainty how widespread the use of xylazine is or the true number of xylazine-involved overdose deaths without expanded testing. The emergence of xylazine across the United States appears to be following the same path as fentanyl, beginning with white powder heroin markets in the Northeast before spreading to the South, and then working its way into drug markets westward. This pattern indicates that use of xylazine as an adulterant will likely increase and be commonly encountered in the illicit fentanyl supply. Xylazine use throughout the United States may also follow the pattern seen in Puerto Rico and emerge as a drug of abuse on its own in the future, although it is unlikely to replace fentanyl or other opioids among illicit drug users.

https://governorsinstitute.org/


Grayken Center for Addiction
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Zeroing in on Xylazine Training
Date: 3/29/23

ECHO: Xylazine and Tips on Wound care 
Date: 3/14/23 and ongoing

Boston Medical OBAT Trainings
Free w/CEs
Evidence-based

https://www.addictiontraining.org/training/register/event/?category=&date=&type=&start=1140&id=1264&pkIDed=1332
https://www.addictiontraining.org/training/register/event/?category=&date=&type=&start=1140&id=1264&pkIDed=1332
https://www.addictiontraining.org/training/register/event/?category=&date=&type=&start=1130&id=1276&pkIDed=1342
https://www.addictiontraining.org/training/register/event/?category=&date=&type=&start=1130&id=1276&pkIDed=1342


Resources
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Warnings about Xylazine http://addictiontraining.org/

State and National Overdose 
Web Workbook

US New & World ReportXylazine (usdoj.gov)

Xylazine | National Institute on Drug 
Abuse (NIDA) (nih.gov)

https://www.cdc.gov/mmwr/volumes/
72/wr/mm7226a4.htm#F1_down

Presenter Notes
Presentation Notes
Animal tranquilizer found in 4 who died of overdoses in SF (sfgate.com)Xylazine (usdoj.gov)Xylazine | National Institute on Drug Abuse (NIDA) (nih.gov)The Growing Threat of Xylazine and its Mixture with Illicit Drugs (dea.gov)National Forensic Laboratory Information System: NFLIS-Drug December 2021 Snapshot (usdoj.gov)National Forensic Laboratory Information System: NFLIS-Drug December 2022 Snapshot (usdoj.gov)Results from the 2021 National Survey on Drug Use and Health: Graphics from the Key Findings Report (samhsa.gov)LOOK UP THROUGH UNC:  https://doi.org/10.1007/s40278-022-27957-4CCENDU Drug Alert: Xylazine (ndews.org)Workbook: State and National Overdose web dashboard (tableau.com)Rubin R. Warning About Xylazine, a Veterinary Sedative Found in Illicit Drugs. JAMA. 2022 Dec 20;328(23):2296. doi: 10.1001/jama.2022.20045. PMID: 36538321. Warning About Xylazine, a Veterinary Sedative Found in Illicit Drugs - PubMed (nih.gov)Joseph, A. StatNews (December 2, 2022). Tranq is leaving drug users with horrific wounds. 'Tranq' is leaving drug users with horrific wounds. It's spreading. (statnews.com)US News and World Report (Feb. 13, 2023) Opioids Mixed With Animal Tranquilizer Bring Alarming Health Challenges | Healthiest Communities Health News | U.S. News (usnews.com)

https://pubmed.ncbi.nlm.nih.gov/36538321/
http://addictiontraining.org/
https://public.tableau.com/views/StateandNationalOverdoseWebdashboard/Homepage?%3Alanguage=en&%3Adisplay_count=y&%3Aorigin=viz_share_link%3A&%3AshowVizHome=no%3Aembed&%3Atoolbar=no
https://public.tableau.com/views/StateandNationalOverdoseWebdashboard/Homepage?%3Alanguage=en&%3Adisplay_count=y&%3Aorigin=viz_share_link%3A&%3AshowVizHome=no%3Aembed&%3Atoolbar=no
https://www.usnews.com/news/health-news/articles/2023-02-13/opioids-mixed-with-animal-tranquilizer-bring-alarming-health-challenges
https://www.deadiversion.usdoj.gov/drug_chem_info/Xylazine.pdf
https://nida.nih.gov/research-topics/xylazine
https://nida.nih.gov/research-topics/xylazine
https://www.cdc.gov/mmwr/volumes/72/wr/mm7226a4.htm#F1_down
https://www.cdc.gov/mmwr/volumes/72/wr/mm7226a4.htm#F1_down
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