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* Provide an overview of overdose fatality reviews.
* Describe xylazine and fentanyl drug trends.

* Review medical use and signs and symptoms of fentanyl and xylazine
use and withdrawal.

* Explain xylazine toxicology, lab testing, and medical treatment.

* Summarize the roles of High Intensity Drug Trafficking Areas (HIDTA)
and poison centers/toxicologists as OFR members.




Overdose Fatality Review Overview

* OFRs involve analysis and review of aggregate data to understand
overdose trends, select cases to review, and provide context for case
findings and recommendations

* OFRs involve a series of confidential individual death reviews by
a multidisciplinary team to effectively identify system gaps and
innovative community-specific overdose prevention and intervention
strategies

* These recommendations are presented to a governing committee
that supports and provides resources for implementation framework
for accountability for action
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Th e 1] SOS" P rocess ....Overdose Fatality Review

Shared OFRs increase members’ understanding of area agencies’ roles and
understanding services as well as the community’s assets and needs, substance use
and overdose trends, current prevention activities, and system gaps.

Optimized OFRs increase the community’s overall capacity to prevent future
capacity overdose deaths by leveraging resources from multiple agencies and
sectors to increase system-level response.

Shared OFRs continually monitor local substance use and overdose death data

accountability as well as recommendation implementation activities. Status updates
on recommendations are shared at each OFR team meeting and with a
governing committee, reinforcing accountability for action.
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Director of White House Office of National Drug
Control Policy (ONDCP) Designates Fentanyl

Combined with Xylazine as an Emerging Threat to
the United States

Source: https://www.whitehouse.gov/ondcp/briefing-room/2023/04/12/biden-harris-administration-designates-
fentanyl-combined-with-xylazine-as-an-emerging-threat-to-the-united-states/
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Xylazine: Drug Enforcement Administration (DEA) Findings .:.. Overdose Fatality Review

* Between 2020 and 2021, forensic laboratory identifications of
xylazine rose in all four U.S. census regions, most notably in the south
(193%) and the west (112%).

* Xylazine-positive overdose deaths increased by 1,127% in the south,
750% in the west, more than 500% in the Midwest, and more than
100% in the northeast.

Source: https://www.dea.gov/sites/default/files/2022-12/The%20Growing%20Threat%200f%20Xylazine%20and%20its%20Mixture%20with%20lllicit%20Drugs.pdf




Adverse Effects and Overdoses ®%. Overdose Fatality Review
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* When combined with fentanyl or other synthetic opioids, xylazine can
increase the potential for fatal overdoses, as the similarity in
pharmacological effects can further reduce the already decreased
respiratory function.

* Overdoses associated with xylazine may be more difficult to identify
in clinical settings, as they often appear similar to opioid overdoses
and may not be included in routine drug screening tests.

* A comprehensive count of xylazine-positive a overdose deaths in the
United States is not currently possible, as not all jurisdictions
routinely conduct testing for xylazine in postmortem toxicology.
Testing procedures can vary even within the same state

Source: https://www.dea.gov/sites/default/files/2022-12/The%20Growing%20Threat%200f%20Xylazine%20and%20its%20Mixture%20with%20lllicit%20Drugs.pdf
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Drug Monitoring Initiative (DMI)
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)
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Drug Seizures !
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Cases Deaths

o . O

Drug Recognition Expert Prescription Monitoring ]
(DRE) Data Prose mm) 43,552,842 Rx

O O
1 498,814

38,477 Law Enforcement Naloxone Addiction Treatment .
Administrations Admissions & Unique Clients — Admissions
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Note: Data totals provided are from 01/01/2015 - 09/30/2022. Total: 49,688,442
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

New Jersey - Drug Monitoring Initiative

UNCLASSIFIED/FOR OFFICL

Drug Monitoring Initiative
Xylazine ~ Emerging Dangerous Drug

Overview
lab data provided by the New Jersey State Poice Offce of
rultiple occasions i lew lersey in 2015, This substance
has ot been seen greviously i 1. ylatine has been found mbed
with heroin, acetyl fentanyl, snd cafeine.
Hylazine is @ veterivary sedative used on animals and is net
intended for human consumption
acts a3 8 strong muscle relaxer, When mbxed with herain, the risk |  (Pcured)

of cardiac arrest Increases * November 16, 2015: Manalagan PO seized 7
E positve for Heron/Acety

+ This drug has been smuggled into the United States via courier

equine purposes. In Puerto Rico, mixing Xylazine and heroin &

“pom

+ Rhode bland Office of Toxicology reported three fatal overdoses i

December 27, 2015: WISP Hom

selved 1 gassine at 3 fatl scene

® oin/eylaine.
Xylazine lowers heart rate and | seized in Exsex Courty, Neptune ity, Lyndburst Fstal and Middietown.

Presence of Xylazine in NJ's Drug Environment
Intellgenece Dissemination Report
T —
e e e
gt 08
Key Findings:
fozine has b

and has been seert in New

Details;

Nylazine s a non-oploid, veterinary sedative and muscle relaxant ot intended for human
e for eroin/tylaine. consumpion It s nota controled substance n the United States although, i cannotbe purchased
f the “Emoie & Maris without a vald veterinarylcense.

os. These were o Brand names include Sedazine, AnaSed, Rommpun, Xylamed, and Chanazine,
Tite a5 150 30 mintes and may st anywhere from fourto
72 hours,
> Admiristered intravenously or by inhalation
« Overdose symptoms include drovwsiness, slured speech, respiratory and central nervous system
o depression, hypertension followed by hypotension, (chycardia, hypethernia, hypergly

2 eights 9D seed 9 glssioe: bradycardia,
for Heroin/tylazine. (Pictured)

o Overdases have also esulted in comaand/or death.
1 glasine with the + People who consume Kylazine ofen have notable skin lesions/ulcers and experience greater
1 physiologcal deterioration than those who consume heroin.

involving ¥ylazine in late 2015, New Jersey
two fatal overdoses with ¥ylazine. Although, Rhode lsland i not
close provimityto NI, both states are along the 1:95 corridor Empire.

r
Outlook

s with other new drugs used as cutting agents in drug packaging in

ine wil continue 1o be found mised with oploids.

"

jose because of the deadly effects of mising drugs. This trend
ncreaes whan dealers attempt to meet a growing demand for hesain,
and utiize new deugs.

Pictures of Xyzaline in New Jersey
Power

« XylaineIs used as @ custng agent for heroln and fenan, s it enances thel effct, I hus also
been found mised with cocaine, as well a3 bath heroin and cocane, a practice known as
“speedballng

« Reported as & common adulterant n Puerto Rico, s transt hub for maritime drug smugging from
the Carlbbean

A 2012 study in Puerto Rico found that 809% ofself-proclaimed drug uses reported using
Mlazine.!
o Those who reparted polydrug use of heroin and cocaine as thelr drug of chole were more
Tikely to be consuming Nylazine.
s 90.6% ofsyringes testing posiive for Xylazine also ested postive for heroin,cocaine,anda
ination ofthe o,

Drake

. e reported the presence of Xglazine i drug overdose deaths (eg,

Numerous states
Pemnsyivania, Michigan, Rhode Island, and Ohio]

UNCLASSIFIED/FOR OFFICIAL USE ONLY

“The highest number of Xylazine sezures occureed in Puetta Rico, New York, and Flarida, as

prsm— reported by the DEA.

border using fraudulent veterinary documentation.

Implications for New Jersey:
Lab cases esting positive for Xylazine increased 778% from 2015 (9) to 2018 (79),
o Glassines testing positive for Xylazine increased 3,670% from 2015 (84) to 2018 (3.167).

1.C.Reyes 1L, Toe Ecegn of Syl s New Dr of A s s Hes Cosmsuenes s Do Uses s Pt Riw’
Sl of Ut sk 9,803 20173 ok 010074114011 90625,

fr—
S LS A 8O o i e e o
UNCLASIFED 10K RFICLAL USEORLY

The N] State Medical Examiner's Office reported one death with the presence of Xylazine from 2015
102017 toxicology results for 2018 are stil pending
Laboratory analysts revealed that Xylazine is often combined with heroin, fentanyl, 4-ANPP,
calfeine, metham phetamine, procaine, and tramadol.
o Anal il not reverse the effects of Xylazine, b

in

apioids.
Nylazine continues to pose a threat to |aw enforcement. It can be purchased anline through
veterinary pharmaceutical companies or on the Dark Web, makingit difficult for autharities o track
and seize.
Suspected Herain Submissions Cortaining Xylazine

1112015 - 4312018

e
Top uounties i uricipaliies

St Caves | Municpaliy | ¥ ofCaver

Newark

] Classines Tesing Postivefor Sylazine
“Tap Couaties & Musicipaities
L

UNCLASSIFIED/LAW ENFORCEMENT SENSITIVE

(U//FOUO) Tramadol and Xylazine
Identified in Street-level Heroin
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

Xylazine

XYLAZINE-RELATED GLASSINE BAGS

More glassine bags containing xylazine were

analyzedin 2021 (240,007) than the previous six
years combined. 240,00

ANNUAL PERCENT CHANGE
2015 V5 2016 | +1,823% |
2016 VS 2017 +50%
2017 VS 2018 +35%

2018 V5 2019 | +177% SUSPECTED HEROIN GLASSINE BAGS

2019 VS 2020 +235%

2020 VS 2021 | +694% CONTAINING XYLAZINE

2021 VS 2022 -42%

30,23
2420l [3.260 IEM
|a_4| |1,615| L_OI I———'

2015 2016 2017 2018 2019 2020 2021 2022

v
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YEAR

0.5% 1% 1%

2017 2018 2019 2020 2021
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New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

New Jersey OCSME Xylazine-Related Deaths

Xylazine-Related Deaths

Xylazine-Related Deaths by County (2022**)

Sussex

8 Passaic Warren

2
Bergen Union

Warren Morris Sussex
3 .

+1,515.4% Increase Since 2019 Somerset

Salem

Hunterdon AL 226 Passaic
0

0 7.1%
--._.210 Ocean
Morris
24
Manmouth
Monmouth

15 Middlesex

q Mercer
|
!

+564.7% | Hunterdon

Hudson

Burlington
8 Gloucester

Essex
Cumberland
+161.5%
13 Cape May
mla;m Camden

Cumberland 2021* 2022%* Burlington
! Bergen

Atlantic

Cape May
3

2019 2020 2021% W2022**

Health *2021 numbers are “suspected” and will change as more information about the cases becomes available.

#¥2022 numbers are “suspected” and will change as more information about the cases becomes available.




New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

New Jersey OFS Laboratory Analysis Submissions by County

XYLAZINE-RELATED SUBMISSIONS

COUNTY 2015 - 2018 2019 2020 2021
ATLANTIC 0 0% 3% 90 11% 399 13%
BERGEN 10 5% 4% 28 3% 75 2%
BURLINGTON 55 28% 20% 12% 324 11%
CAMDEN 1 1% 5% 93 11% 636 21%
CAPE MAY 38 19% 5% 90 11% 128 4%
CUMBERLAND 0 0% 1% 10 1% 28 1%
ESSEX 12% 13% 73 9% 202 7%
GLOUCESTER 1% 2% 30 4% 146 5%
HUDSON 0% 1% 2 0.2% 8 0.3%
HUNTERDON 0% 0% 11 1% 17 1%
MERCER 2% 2% 78 9% 388 13%
MIDDLESEX 8% 13% 39 5% 3%
MONMOUTH 15% 18% 84 10% 6%
MORRIS 4% 6% 18 2% 60 2%
OCEAN 1% 0% 3 0.4% 15 0.5%
PASSAIC 7% 7% 8% 8%
SALEM 0% 0% 1% 20 1%
SOMERSET 0% 0% 1% 24 1%
SUSSEX 1% 1% 2% 13 0.4%
UNION 1% 0% 0.5% 5 0.2%
WARREN 0% 1% 1% 31 1%
855 3,055
TOIAL 12% 43%




W1y New Jersey State Police
F & Office of Drug Monitoring & Analysis (ODMA)

New Jersey Xylazine Seizures

Fodh g

$eai w
White powder in pink G
top vial

Loose white substance, no
container




Office of Drug Monitoring & Analysis (ODMA)
New Jersey Xylazine Seizures




% New Jersey State Police
7 Office of Drug Monitoring & Analysis (ODMA)

Xvlazine and Fentanyl Purity' of Street Opioid Samples

in Philadelphia, 2022

-=—Average Fentanyl Purity (%) Average Xylazine Purity (%)
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T Purity is defined as the amount of a substance in a drug sample; T+ = up to November 5, 2022;
* = p £0.05 (two-tailed independent samples t-test, reference group = Q1 2022)
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Philadelphia, Pennsylvania, Department of Public Health."Substs JS€ Prevention & Harm Reduction. Health Update.

Xylazine (tranq) exposure among people who use substances in Philadelphia. 12/8/22




New Jersey State Police
Office of Drug Monitoring & Analysis (ODMA)

anuary 2019 to June 2021

- wF M W
B

January 2019 January 2020

June 2021

Figure 1. States with at least one positive xylazine detection in A) January 2019, B) January 2020 and C) June 2021. Note: in 2019 no testing had been
performed in AL, DE, MD, MA, MT, ND, OK, Rl or SD. By the end of the study period at least one case from every state, with the exception of SD, had
been tested.

Sherri L. Kacinko, Amanda L. A. Mohr, Barry K. Logan, EdW Ylazine: Pharmacology Review and Prevalence and Drug
Combinations in Forensic Toxicology Casework,” Journal of Analytical"Toxicology 46(8): 911-917, https://doi.org/10.1093/jat/bkac049




./ (D 1) New Jersey State Police
\ ’ Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence - National Presence
‘[ltl; Fi;:ll: 1_. DEA Forensic Laboratory Identifications of
Xylazine by Region

Between 2020 and 20
Laboratory identification
increased across all f
(Northeast, South, M
West)

Increase

i (U) Figure 2. Number of Xylazine-Positive Overdose
Deaths by Region

The South had the largdgs
increase (193%). The No increase

the highest total nurNgg

Region 2020 2021

identifications of xylazine of tI'egl | Sown | 116 | 1423 | 2% |

regions | Midwest | 57 | 351 | si6%

Source: DEA




Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence - State Perspective

heroin

Arizona: Xylazine has b aring in field testing as
well as in overdose dea  is generally seen in the
presence of other drugs Fthan anty presént
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of xylazine in suspected heroin




% New Jersey State Police
& Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence - State Perspective

 Florida:

Positive identification
in submissions at t
Department of Law ERJ€
(FDLE) Forensic Laborgato

1,600% between Jul
October 2022

persons in 2018, 17 occurr
2019,99in 2020, and 236 in

Fentanyl was found in 98% o
xylazine-involved deaths

(U//IFOUO) Xylazine Identified in FDLE Forensic
Laboratory Submissions: 2016-2022

2022 YTD




Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence - State Perspective

containing fentanyl and x
recovered a fine, light bl

d Ita

Louisiana: As of June 2

Xy - \_/ |

SRS DRUG Iy IRTREITTER ITIATIVE

Maine: Since 2017, the S ng laboratory has
reported 204 confirmed ca s working with a seven-
month backlog; Maine will no » Recentil the laboratory is able to

catch up




% New Jersey State Police
7 Office of Drug Monitoring & Analysis (ODMA)

Xylazine Presence - State Perspective

Figure 1. Monthly Count and Rolling 3-Month Average
of Decedents Testing Positive for Xylazine
Since Testing Began, October 2019 - September 2022*

[
ul

Count of Deaths

2020

I Count ====Rolling 3-month avg




% New Jersey State Police
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Xylazine Presence - State Perspective

Total # of ltems by Month Testing for Xylazine
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Xylazine, Poison Control Centers,

and Medical Toxicology Input for

Overdose Fatality Review Committees

May 18, 2023

Daniel E. Brooks, MD, Medical Director
Banner Poison & Drug Information Center
Clinical Professor of Medicine and Emergency Medicine

University of Arizona COM-Phoenix, Arizona



Outline

Overview of Xylazine
Introduction to U.S. Poison Centers
Medical Toxicology (Tox) Services

Tox Work With Overdose Fatality Review (OFR)
Committees



Xylazine Overview



Xylazine: Background/Overview

Veterinarian (large-animal) tranquilizer

Mechanism of action: central alpha,-agonist
(same mechanism as clonidine and dexmedetomidine)

Prevents release of neurotransmitters
(norepinephrine, epinephrine=adrenaline)

Negative feedback = relaxes CNS/CV cells




Xylazine: Background/Overview

SYNAPTIC
VESICLE

Negative
Feedback

v( t, 19CBP y “receptor

NOHEPINEPHHINECU

Alpha; receptor

Giovannitti, J. A., et al.,
2015, “Alpha2-adrenergic Receptor Agonists:

A Review of Current Clinical Applications,”
Anesth Prog 62(1): 31




Xylazine: Clinical Effects/Treatment

Clinical Effects:

Bradycardia Hypotension Lethargy
Synergistic effects with opioids, alcohol, antipsychotics

Massive doses can cause shock and coma

Treatment:

Supportive care

No known effective antidote (naloxone does NOT work)

Okay to use naloxone if clinical picture fits




Xylazine: Autopsies/Necrosis

Xylazine identified but not always measured;
UNKNOWN if it played a causative role in death

2021 Arizona Overdose Data: ~ 2,000 OD deaths

6 autopsies found xylazine; 0 caused death

Xylazine-induced skin necrosis from IV injection?
Mechanism of injury = unknown

Wounds at sites where xylazine was not injected

Causation has NOT been confirmed




Xylazine Data

(U) Figure 1. DEA Forensic Laboratory ldentifications of
Xylazine by Region

Region

Neortheast
Seuth

Midwest |

West

Source; DEA
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Education and Research

The Poisan and Drug Information Centers of Arizona

FOR IMMEDIATE RELEASE:
Date: December 15, 2022

Arizona Poison & Drug Information System and Public Health Authorities warn of increase
danger of illicit drugs due to xylazine contamination.

PHOENIX, AZ - The Arizona poison system, part of the Center for Toxicology & Pharmacology
Education and Research (CTPER) at the University of Arizona College of Medicine Phoenix, and
Arizona Public Health and Safety Agencies are warning all Arizona healthcare providers about the
risks of illicit drugs, including fentanyl, being contaminated with xylazine. It is added in hopes of
prolonging the euphoric effects of the illicit drug (e.g., fentanyl) but can result in life-threatening
coma and respiratory failure.




Overview of U.S.

Poison Control Centers



55 U.S. Poison Control Centers

Federal (HRSA) Accreditation
CDC Collaboratives

Require Medical Directors
(Physicians = Medical Toxicologists)



America’s Poison Centers—Annual Report

National Poisoning Data System
(all PCC data uploaded every ~ 8 minutes)

AMERICAS

POISON
CENTERS

POISON EMERGENCY? CALL 1-800-222-1222 OR VISIT
POISONHELPORG aapcc.org




NPDS Toxico-Surveillance

The Notification Process

NPDS Algorithms [l CDC/AAPCC

—
—

If PHS* = NO If PHS = YES

Close Notification

Call Data to State
Calls to Poison Anomaly
Control Center(s) — Case-based Health Dept

All 55 PCCs electronically upload all data every ~ 8 minutes
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First: Last: Tltle (none) .

Address|

Address:[

] it

Statei[ ARIZONA

State:[ ARIZONA

B zip coae

| cw[

Tip Code

|5pe(ie;-[>—uman

| tanguage English

AltPhang:[(ese) cos-seee

] Sourcei[Phone

E-Mai

W Own Residence.
@ Other Residence
& Workplace

Prionity Contact Age

Industry Call Race: [ (None)

o Expo At Patient Address

B i ceef s certen)

Exposure Reason

@ Health Care Fadility
@ school
@ Restaurant/Food Service

Public Area
@ Other (code)
@ Unknown

W Unintentional
@ Adverse Reaction

Intentional
@ Unknown Reason

Pinal County Health Department
Immunization Line

COVID AB

COVID Referred

MCDPH Faxed Charts

Medical Marjuana

OARLine

Opioids-PCC

Yuma County Health Departmant
Zika Helpline

Survey

@ Own Residence

@ Health Care Facility (code) Public Area
@ School
@ Restaurant/Food Senice

Substance Information
Description:

Substance Generic Categories:

too 3
oot

B <P Notes




Therapy(s) for P2195835 [] - Open

"None

No therapy provided
Observation anly
Patient refused any help

Unknow if therapy provided

Cathartic

Charcoal, Multiple
Doses

Charcoal, Single
Diluteflrrigate/W:
Food/Snack
Fresh Air

Ipecac

Lovage

Other Emetic

Whole Bowel Irrigation

2-PAM

Alkalinization -
Systemic

Alkalinization - Urinary
Amifostine

Amyl itrite
Anthrax vaccine
Antiarrhythmic
Antibiotics
Anticonv
Antiemetics
Antifungals
Antihistamines
Antihypertensives
Antipsychotics

Antivenom (Immune
Fab fragment) - Not
Specified
Antivenom (Immun:
Fab) - Gentruroid
(Scorpion)
Antivenom (Immune
Fab) - Latrod:

Antivenom - Elapidae

Antivenom -
Latredectus
Antivenom/antit
(Non-Fab) - Not
Specified

Antivirals

Atropine

BAL
Benzodiazepin
Blood Products
Botulinum antitoxim

Bronchedilators

um

rdioversion

Colony Stimulating
Factor

Continuous Renal
Replacement Therapy
(CRRT)

CPR

Deferiprone

Digaxin Immune Fab
Direct-acting Oral
Anticoagulant Reversal
Agents

DMPS

DITPA - Calcium

DTPA - Zinc

EDTA
Ethan:

Extracorpore
procedure, of

Flumazenil
Folic Acid

Fomepizole

Stimulating Growth
Factors

Hemodialy
Hemoperfusion

High Dose Insulin/
se

Hydroxocobalamin

Hypothermia Protocol
Insulin

Intubation

L-Carnitine

Leucovorin

Lipid Emulsion Therapy

Magnesium

Methylene blue
Molecular Adsorbent
Recirculating System
(MARS)

NAC, LV.

NAC, po.
Nelmefene
Naloxone

Neuremuscular
blockade

Octreotide
Opioid analgesia
Other

Oxygen
Pacemaker
Penicillamine
Physostigmine
Phytonadione
Plasmapheresis
Pota: m
Potassium iodide
Propofol

Prussian blue

Pyridoxine

Rabies immune
globulin

Rabies vaccine
Raxibacumab
Sedation (other)
nin
Smallpox vaccine

Sodium bicarbonate -
metabolic acidos

Sodium bicarbonate -
nebulized

Sodium nitrite
Sodium thiosulfate

Steroid:

Thiamine
Transplantation
Vasopressors

Ventilation, Non-
invasive (CPAP, BiPAP)

Ventilator




Effect(s) for P2195835 [] - Open

Canﬁwasca

Asystole
Atrial Fibrillation/
Flutter
Bradycardia

Chest Pain (ind!
noncardiac)
CK-MB elevation
Dysthythmia
(other/N.OS)
ECG change
(other/N.O.S)

ECG change - PR
prolongation

prolongation
Heart Block (2nd,
3rd degres)
Hypertension
Hypotension
Other
Cardiovascular
Pulseless Electrical
Activity
Tachycardia
Torsade de paintes
Troponin elevation

V. tachyeardiarV.
fibrillation

Alopecia
Blisters - Bullas
Blisters - vesicles
Burns (superficial)
Burns 2-3 degree
Celluiitis
Desquamation
Ecchymes:

Edema

Erythemaflushed

Imitation/pain -
Dermal

Nail changes
Necrosis

Other - Dermal
Pallor

Petechia

Pruritis

Buncture wound/
sting

Rash

Abdominal Pain
Anorexia

Blood per rectum
(other)

Constipation
Dehydration
Diarthea
Diarrhea - bloody
Dysphagia
Esophage:
Esophage:
siricture

Fecal incontinence
Gastric burns
Hematemesis
lleus/no bowel
sounds

Melena

Nausea

Oral burns (incl.
lips)

Oral rritation
Oropharyngeal
edema.

Other -
Gastrointestinal

Pancreatitis

Ammonia
elevation
AST, ALT > 1,000

Coagulopathy -
other

DIC

Hemolysis
Increased Bilirubin
Jaundice

LFT abnormality -
other

Low absolute
lymphogyte count
Low hemoglobi
hematocrit

Low neutrophils

Low platelets

Methemaglobine
mia

Other - Heme/
Hepatic

PT/INR prolonged

Agitation
Ataxia

onus
CNS Depression
(Major)
CNS Depr
(Mild)
CNS Depression
(Moderate)
Confusion
cva

Diplopia

EPS - dyskinesia
EPS - dystonia
EPS - other

EPS - parki
Fasciculations

Hallucinations/
sions

Headache
Hypoxic brain
injury
Intracranial bleed
Muscle rigidity
Muscle weakness
Myoclonus
Numbness

Other -
Neurological

Paralysis
Paranaia

Peripheral
neuropathy
Seizure (single)

discrete)
Seizures (status)

Slurred speech

Syncope
Tinnitus

Tremor

Blurred vision
Burns.
Corneal abra:

Irritation/pat

Lacrimation
Miosis
Myclriasis
Nystagmus
Other - Ocular
Papilledema
Phatophabia
Pupil(s)
nonreactive
Red eye/
conjunctivitis
Visual defect

Hematuria
Hemo/
myoglobinuria
Increa:
Creatinine

Oliguria/anuria
Other -

Oxale;
(urinel

Polyuria

Renal failure
Urinary
incontinence
Urinary retention

Urine color chang

Bronchospasm

Cough/choke

Pneumonitis
Pulmonary
Respiratory arrest.
Respiratory
depression

X-ray findings (+)

Acidosis
ADR o treatment
Alkalosis

Anaphylactoid

Deafness
Diaphoresis

Electrolyte
abnorm:

Fetal death
Fever/
hyperthermia
Hyperglycemia
Hypoglycemia
Hypothermia
Increased Anion
g2p

Increased Osmolal
g2p

Other -
Miscellaneous
Pin (not dermal,
Gl, ocular)
Rhabdomyolysis
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50000
Antidepressants

Exposures = 1793*Year - 3.58E+06
RSqr = 0.965, n=10

Analgesics
Exopsures = 1124*Year - 2.22E+06
55000 - RSqr= 0.756,n=10

All Exposures(Moderate, Major, Death)
All ExosuresModerate, Major, Death)

25000 35000
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year Year

Alcohols
Exposures = 917.824*Year - 1.83E406
RSqr =0.939, n=10

Antihistamines
Exposures = 1016*Year - 2.03E+06
RSqr= 0.980, n=10

20000

All Exposures{Moderate, Mojor, Death)
All Exposures{Moderate, Major, Death)
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Year Year

Figure 4. Substance Categories with the Greatest Rate of Exposure Increase since 1 January 2010 for More Severe Qutcomes (Top 4). Solid lines show least-squares
linear regressions for the human exposure cases per year for that category (<). Broken lines show 95% confidence interval on the regression.




Publish Unique Deaths—Case Reports

Case 304. Acute buprenorphine ingestion: undoubtedly
responsible.
Scenario/Substances: A 2 yfo male had an acute cardior-
espiratory arrest at home. Parents reported that he went to
bed normally but they heard him gasp and found him
apneic later in the night. It was reported that there was
buprenorphine/naloxone in the home.
Physical Exam: Child presented in cardiac arrest.
Laboratory Data: UDS was negative.
Clinical Course: The patient was intubated and resuscitated
with epinephrine, »ssin dopamine, norepinephrine,
IVF, insulin and antibiotics. The patient’s initial “*brain
as abnormal. His pupils were dilated. BP,
HE 124, RR 18, O2 sat 95-9 36.87C. He
ive with no purposeful movements. On
Day 2 a brain flow study determined brain death. Based on
the prognosis, the family opted for institution of comfort
measures and he died on Day 3
Autopsy lindings: Ca
tions of out of hos
buprenorphine intoxication. A per
drawn on Day 2 found a buprenorphine concentration -
ng/ml. A buprenorphine tablet that was submitted as
evidence and the mother was charged with murder.

NPDS scoring system based on
Contribution to Fatality (RCF)

Relative




NPDS: Relative Contribution to Fatalit

Title Criteria

Undoubtedly Responsible Exposure caused the death.
Probably Responsible > 50% chance the exposure caused death.

Contributory Exposure caused the death because the
patient had other active medical issues.

Probably Not Responsible < 50% chance the exposure caused death.
Clearly Not Responsible Exposure did not cause the death.

Unknown Unknown

RCF = 1-3 considered death caused by the exposure

More specific information available on the NPDS website




Is the Clinical Case Evidence (CCE) sufficient?

Group 6
No Unknown

Yes

{

Does the CCE establish SUBS did not the cause death?

[

Group 5
Yes Not Resp

No
Did the SUBS cause the death beyond reasonable doubt? |
.| Group 1
No l_<> Yes  Undoubtealy
Did the SUBS contribute to, but not cause the death?
.| Group 3
No 1_<> Yes g Com‘rfbutonfy}

More likely than not SUBS caused the death?

No Yes

Group 4 Group 2
Probably Not responsible Probably responsible

{
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Medical Toxicology

Banner University Medical Center-Phoenix

Only Level One Toxicology Center in the
United States

Phoenix Childrens Hospital

Admit patients

Consults/Outpatient services




Medical Toxicology

Our department admits and cares for ~ 1,600 patients/year

Clinical care in the ED, ICU, inpatients, and clinic

Comprehensive laboratory testing

Access to antidotes

Collaborate with State Lab and Public Health/Safety




Medical Toxicology and OFRC Work

Use clinical experience/training to help interpret
pre-fatal events

Use NPDS methodology to help determine
cause(s) of death

Interpret data: tests used, cut-off values, post-
mortem redistribution, and drug concentrations




Basic Urine Drug Screens (drugs of abuse)

Barbiturates Amphetamines/Methamphetamine

Benzodiazepines Cocaine

Opiates Oxycodone/Methadone/Propoxyphene

Tricyclics Cannabinoid (THC)

Fentanyl (and some derivatives)




UDS—Backbone Structures
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Drug Analyzed Cut-off Concentration (ng/mL)
Amphetamine 500
Methamphetamine MDMA 2,100 34,300
Barbiturates 200
Benzodiazepines 100
Buprenorphine 10 ng/mL
Cannabinoid (THC) 50
Cocaine 300
Fentanyl (screen only) 1
Methadone 300
Opiate 300
Phencyclidine 25
Propoxyphene 1000
Tricyclics 1000




Urine Comprehensive Drug Test

Gas chromatography with mass spectroscopy
Provides a ‘fingerprint’ of the drugs in the patient
Requires hours to perform

Qualitative, NOT quantitative



Example of GC-MS Results

Result type: GC/MS Screen
Result date: 30 November 2012 16:00 MST

Result status: Auth (Verified)

Performed By: D, C on 30 November 2012 18:34 MST
Verified by: D, C on 30 November 2012 18:34 MST

Encounter info: XXXXXXXX, BGSMC, Inpatient, 11/30/2012 -

* Final Report *
Drugs/chemicals detected with analysis by gas chromatography/mass spectrometry:
Acetaminophen
Caffeine
Dextromethorphan
Diphenhydramine
Doxylamine
Polyethylene Glycol -n (pharmaceutical)




Comprehensive Drug Testing for Medical Purpose

(not forensic/criminal purposes)

* Final Report*

TSRS

[

(Mediom Importance) Interpretive Data by SYSTEM on Angust
5 US/Arizona
ff concentration for positive fentanyl drug screen
ml.

Positive res E mifirmed unless reported with a confirmation and

are for met only.




Tox Work on Arizona OFRCs



AZ OFR: Tox Work/Input
Presented, trained NPDS methodology for RCF

Assigning the Relative Contribution to Fatality: how to determine if death was caused by an opioid medication(s)

Instructions: use all available case records to determine the Relative Contribution to Fatality (RCF) for each overdose case. Final RCF codes
comespond to the definitions in Table 1.

TAELE 1. RCF Definitions.

Only cases with RCF scores of 1, 2 or 3 will undergo RCE Number and Title Criteria

further evaluation by the Arizona Overdose Fatality Undoubtedly Responsible Exposure caused the death.

Review Committee.
Probable Responsible = 50% chance the exposure caused death.

] Contributory Exposure caused the death because the
Case ID#: . . "y
patient had other active medical issues.

RCF reviewers: Probably Mot Responsible < 50% chance the exposure caused death.

Assigned RCF Code: Clearly Mot Responsible Exposure did not cause the death.

Unknown Unknown.




AZ OFR: Tox Work/Input

Used PCC role to review, interpret, and report
Controlled-Substance Prescription Monitoring
Program (CS-PMP) data

Last Rx

1/5/2020 otal Rx=2 Tota s=1 Total Pharmacies=] oxycodone 10mg #90 1/4/20
1/9/2020 1) rs=1 Total Pharmacies=3 last Rx filled AFTER death?

Worked with OFRC on Reference Drug Concentrations
associated with Death (RDCaD)




AZ OFR: Tox Data/Analysis Case #1

OVERDOSE FATALITY REVIEW TEAM DECISION FORM
EVIEW DATE RECORD ID # ASSIGNED RCF CODE
RE A 2020-01 : i
FIRST NAME 310 MENTAL HEALTH D
COk 1ONS CONTRIBUTE TO PROBABLY N U NOW
LAST NAME: Hil UNKNOWN
DOB: S e e e . s [Jrnosamy [ vo [Jusnown

DOD: 07/24/2020 WAS THIS DEATH LISTED AS = I:‘ PROBABLY |:| UNKHOWH
LOCATION OF DEATH: Residence e

WAS THIS DEATH A SUICIDE! o UNKHOWHN
COUNTY OF DEATH: - l:' PROBABLY |:|
CAUSE OF DEATH: Mixed drug (Fentanyl and Toxicology Data
Diphenhydramine) intoxication (RCD= approximate Reference Concentration associated with Death):

Felony) 15 oy nl

MANNER OF DEATH: Accident

Diphekydroms 350 mll /S oo
\‘_ -
Prescribers: N 4% THC 2.5 ~ e L

Rxs:

PMP (3 YEARS)
Pharmacies: o
LAST Rx BAC 008K ( VAc 6.18)
C LIMITED
DRUG RELATEDNES: SELECT ALL THAT APPLY COMPLETE |: Ma
PRESCRIPTION DRUG RELATED L] Al peesintt sy =

ADEQUATE INADEQUATE
non-opiate), Methadone, Other Rx-specify: Ml Le. ink hi J

Antidepressant, Pain Medication (oplate), Pain Medication

would

wol o
OVER-THE-COUNTER DRUG 1 case)
Pain / Cold Medicine, Other OTC-specify:

CASE NOTES:
' \
ILLICIT DRUG RELATED -'rbv-« RS Ju;fr.rsz g o rL N
- fowd gyl

Diveried Medicatlons Cocaine, Heraln, Other (Micit drug- 5 ¥ 5-'."['--]' .IPU' a ra," j-ulJ - ) ax L} H

ﬁv__, dew) va bny _l.;L—

specify:

E! OTHER SUBSTANCES-RELATED

Please apnal}'

Ht--..} I:u Ay -"..-T' /')I‘L (}_._;—1 W~ — aﬂftﬁ

7 Acée




Tox Data/Analysis Case #2

OVERDOSE FATALITY REVIEW T
RECORDID # snan on ASSIGNED RCF CODE

FIRST NAME:
DID MENTAL HEALTH
CONDITIONS CONTRIBUTE TO

LAST NAME: THE DEATH? D

FROBABLY L UNKNOWN

DID SUBSTANCE USE DISORDER

DOB: CONTRIEUTE TO THE DEATH?

DOD: 6/17/2020
rocationN of DEATH: Shelter - N

COUNTY OF DEATH: -

CAUSE OF DEATH: Methadone and Toxicology Data
Methamphetamine toxicity; (RCD= approximate Reference Concentration associated with Death):
pulmonary embaolism 2000
(-1

¥ i
MANNER OF DEATH: Accident MeHabse €3 )t mf“f- /o éﬁ;"ﬂ:%'

Jre an
Re: Brlwyen 1 el (7000 0 (5
PMP (3 YEARS) Prescribers: & JZ;:)PU_,_I.,_ 9.5 P,‘)H L @\_. fi‘;‘m)

Pharmacies: \

FROBABLY L UNKNOWN

WAS THIS DEATH LISTED A%
ACCIDENTAL?

WAS THIS DEATH A SUICIDE!? D

PROBABLY UNKNOWN

PROBABLY ’ UNKNOWN

= ESTIMATE THE DEGREE OF RELEVANT INFORMATION
LAST Rx: RECORDS] AVAILABLE FOR THIS CASE

].]MJTIZD

All records mecessary for adequaie
review of the case were available

PRESCRIFTION DRUG RELATED
D Antidepressant, Pain Medication (opiate), Pain Medication

review of the case)

ADEQUATE INADEQUATE
Miner gaps (Le. inft hat 2
wistild hawe been beneficial bot was
) . nat essential to the review of the
D OVER-THE-COUNTER DRUG RELATED case)
S ’ NO RECORDS 1
Pain / Cold Medicine, Other OTC-specify: H?J
CASE NOTES:

'Bﬂ ILLICIT DRUG RELATED _- Yo Py ,[.-m' Jea' Lo o ;__,L.JL--

Diverted Medications Cocaine, Heroin, Other illicit drug-
incbite fl _ sk g R be e
Eeeh Mat. [ Lay) oL L

7 7 'F?H"LJ‘- f"i? p=i—

OTHER SUBSTANCES-RELATED 2

Please specify:

DRUG RELATEDNES: SELECT ALL THAT APPLY E |‘ COMPLETE

[non-opiate), Methadone, Other Rx-specify:

y & o p-.ln.ﬂ'}v

A

J.ﬂl‘l\i' Cp-s'_ —
THe~ Frewl s

-
i




Take-Home Points

Xylazine = animal sedative; illicit drug
contaminant; can cause human harm

Poison centers are great (free) resources for
patient care and public safety work

Medical toxicologist can assist
OFRC with case reviews



Questions/Slides

daniel.brooks@bannerhealth.com

(602) 402-8210 (cell)

CTPER: http://phoenixmed.arizona.edu/centers/toxicology



