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How to prepare for future changes in the
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Enz i.ﬁe -multiplied immunoassay
RIA — Radio umnunoassay

FPIA - Fluorescence poIarlzatlon Immunoassay
CEDIA — Cloned enzyme donor immunoassay
ELISA — Enzyme linked immunosorbent assa




Binding of IgG to E-D Unbound E-D conjugate
conjugate inhibits enzyme has more activity
activity



MICRO-PLATE
| C / HETEROGENEOUS e

~ )-,_ ENZYME and_enzyme»drug
- IMMUNOASSAY  conusatcto

microtiter plate

(ElA) coated with drug-

specific antibodies.

Free drug and
enzyme conjugate
compete for

A340 & Incubate 30 minutes,
nm OTT's Micro-Plate assays are then wash. binding sites on
rapid, non-isotopic EIA’s antibody.

[ possessing high sensitivity and

specificity. These assays are

competitive type immunoassays

and are performed either

manually or through the use © Add substrate.

of automated Micro-Plate

RS instruments. & Incubate 30 minutes
o in the dark.

Enzyme begins to

react on substrate.

saniply :
{10 pL for urine i
25 pl for forensic

i a85aVs)
: & Add stopping reagent.
B Enzyme-drug -
A conjugate (100 pL) —
& Measure absorbance at o
e Substrate (100 pL) 450 nm and 630 nm. - Amount of drug

present is inversely

Color produced
as enzyme reacts

e with substrate

proportional to the

amount of signal

produced.




INEGIEIAIEOHILYROT Arug me rbidity and mortality will
QOGCEUFWITHINRN N [+ Of r)_J,Jen ;'S .admission-thus emergency
SHIPIIENTS Of SPECIMEN| G Jﬁ"r"WJ mostly be of no use in
il acute rricinkElefelnglEpl

J\/Jth—‘ ImpoRtantiy, there | onIy a small group of drug

J‘/S wrnrn WJH@" fect management.

7 . %smmake the clinician feel better, but
‘tJer;_i: ven this small group of drugs will be

st and time, If all are performed indiscriminately.

The best straf;;/. IS to use the clinical history, signs and
symptoms to select from the list of drugs which have
treatments dictated by drug levels.




IREReUSe Tox Screen

O Clirljcz)) BX
SSQUAEHAYIVEDRUG URINE SCREEN that detect the
(OlOWING NG G ClaSSES: |
Alnprieialine Yenigmpretanmine, Antiadepressants,
BalEles BeRzodla rf e Gaia/ne Cannabinoids
Meiglzlclogs, Cdlelelsy
HOWEVETF DE aware that these screens are not all inclusive
andaveialSeno ltiv@n,d false negatives.
SERUM QUALITATIVE Tricyclic screen as well.
Drug 5/Poisens fer which laboratory assay is advisable
in an OD situation include:

Salicylate, Acetaminophen, Ethanol, Methanol,
Ethylene Glycol, Tricyclic antidepressants, Digoxin,
Theophylline, Barbiturate, Iron, Lithium.
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ill'the test be positive (true positive

Jositive + false negative)

drgor) clags e ruv—\%_\rl d how@en will the test be negative (true

rJ'-‘_J,JFJV:' f=lie)?
true negative + false positives)

Predictive valueifor a positive result (PV+):

PVA- asks "If the test result is positive what is the probability that the
patient actually: has the drug?"

PV+= true ositif(true positive + false positive)

Predictive value for a negative result (PV-):

PV- asks " If f the test result is negative what is the probability that the
patient does not have drug?"

PV-= true negatives/(true negatives +false negatives)



Table 2. Cross-Reactivities of Common
Drugs in an Amphetamine/
Methamphetamine Immunoassay

Compound % Reactivity
d-Amphelamine 100
d-Methamphetamine 100
-Methamphetamine 50
Phentermine 50
FAmphetamine 16,7
-Ephedrine 0.55
Tyramine 0.5
Phenylpropanolamine 0.3
Pseudoephedrine (100 mg/L) 0.15
Pseudoephedrine (1000 ma/L) 0.08

Table 1. Cross-Reactants in Immunoassays

Immunoassay Common Cross-Reacting Substances

Amphetamine/ methamphetamine MDA, MDMA, chloroquine, ephedrine, pseudoephedrine,
phenylpropanolamine, tyramine, phentermine, phenmetrazine,
fenfluramine, ranitidine

Benzodiazepines Chlorpromazine

Benzoylecgonine/(Cocaine) Ecgonine, ecgonine methyl ester, cocaine

Cannabinoids/(THC metabolites) Ketoprofen, tolmetin, naproxen, ibuprofen, acetylsalicylic acid

LSD Ergotamine, tricyclic antidepressants, verapamil, sertraline,
fentanyl

Morphine Codeine, dihydrocodeine, thebaine, hydrocodone,

dihydromorphine, hydromorphone, oxycodone, oxymorphone,
meperidine, norcodeine
PCP TCP, diphenhydramine, dextromethorphan




50 gher end of I-ephedrine the
apparen qmﬁwetamine] ~1100 ng/mL
which iﬁ 1000 ng/mL cutoff

SO: Need GC/MS or LCMSMS confirmation to
rule out cross reactions




_ f 1€ ImMmunogen creates an
ne phenyl portion of the of

amine and phentermine more
ph. vs the | — amphetamine

hendent cross reactivity
.08% I’s’eudoephedrine at 100/1000 ug/mL

ve due to cross reactivity

Ex. Phentermine 50% cross reactivity

Urine with 5000 ng/mL will screen “+”
Anorectic meds: Adipex or Ionamin
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WHS - Tox Cutoffs = Specificity



_—
e

ng/mL

T

& c ) 150
: ng/mL

MAMP Methamphetamine (d- 500
Methamphetamine) ng/mL

MTD Methadone (Methadone) 200
ng/mL

WHS - Clinical Cutoffs = Sensitivity

WHS= Glinice
MEGhoxENImmunochromatographic
(Urine;

k|
L —

| Cutoffs

OXY Oxycodone (Oxycodone)

PCP Phencyclidine
(Phencyclidine)

PPX Propoxyphene
(Norpropoxyphene)

THC Cannabinoids

(11-nor-9-carboxy-A9-THC)
TCA Tricyclic Antidepressants
(Desipramine)

100ng/mL
(o]

2000
ng/mL

100 ng/mL

25
ng/mL
300 ng/mL

50 ng/mL

300 ng/mL



aboratory Cutoffs

eening (Urine)

ol

Amphet/Metham 500 Opiate 300 Meperidine 200

(Demerol)
MDMA 500 PCP 25 Ultram (Tramadol) 200
Barbiturates 200 Cannab 20 Fentanyl+NorFent 2
(THCCOOH)
Benzodiazepines 200 Methadone + 300 Bup/Norbup 5
EDDP
Cocaine (BZE) 150 Propox+Metab 300 Syn THC 10
ETOH 20 mg/dL ETG 500 Carisop+Meprob 100

(Soma)
WHS — Tox Cutoffs = Sensitivity



Immunechromatographic
J/_\S SEL\/ | ICA) colloidal goid
-

nanoparticle

O

I EATAISOrKIBWARaS  ateral fiow Immunoassay gl Visile
= Rapid testimmunoassayidetects  the presence (or absence) of a s
iergetanalytennisample(matrix
SN GEEUNor specialized and costly equipment.
:CapturerantbeEiestare immobilized as a croess line on a porous

i{;ﬂrophmc matenals. -
o Analytesanrbuffer are then'added on one side of the test stripe, driven
o pyAtiENdLeral capillany force.
- Theranalytesiiowrtnrough over the capture antibody line and captured
by antibedy:
- Sandwich'fermat positive = colored line indication
Competitive format = analyte (drug) competes with labeled
antibody’ conjugate
Positive = no color line

Captured analytes accumulated, the complex could be revealed by the
nanoparticle labels (usually colloidal gold?and viewed directly by
naked eyes.

PRO: Rapid, easy to use, low cost, safe, and visible w/o equipment
(but can be implemented) — Use as POC

CON: Low sensitivity/specificity, limited drug panel, limited stable life
and storage condition dependent


https://www.creative-diagnostics.com/Colloidal-gold-particle.htm

WrS —Cups Cutoffs (ng/mL)

'ates (Morphine)

) 200 OXY Oxycodone (Oxycodone)

w/mL PCP Phencyclidine

g s lecgonine) ( )150 PPX Propoxyphene
‘ ’ ‘ ng/mL (Norpropoxyphene)

M (d- 500 -
Methamph ng/mL THC Cannabinoids

(11-nor-9-carboxy-A9-THC)
MTD Methadone (Methadone) 200 ( ) TCATricyclic Antidepressants
(Desipramine)

1000 (
2000

100

25

300

()50

300

WHS - Clinical and Cutoffs = Sensitivity; GREEN = Clin/Forensic Cutoffs are the same

)



CUPSNPOCIUDS) vs Auto analyzers

0 Clo/IA efess X0 with Parent vs Metab
=~ FEN LOD = JJ ng/mL; FEN x 350 @ 14%
JSINEEN = 50 @ 100%
EJJ | OJ =100 ng/mL; EEN x 750 @ 13%

LOD) = 200 ng/mL; FEN x 200
True LOD 2 ng/mL
Buspirone = False “+" for FEN

Auto Analyzer IA platform
FEN LOD = 2 ng/mL @ 100% BUT NF # 0%



sender Issues

GENGErSIare SUSCEPLID e to this addiction

BULTHHERE e differences Wi h the female gender
WorRtMoetng | ade o
Preserol) _J

— OpIeIa uUS JL)JJ‘J‘H”' i r for females 54% vs
MalES 49%

jisiElevated prescription use may be a result of
flicjsler rls}( 01 Pain experience/sensitivity

, COprEseHbing benzodiazepines 11% (F) vs. 7.7% (M)
- FU J~_)rl g Interaction = greater risk
\ ( ,ar isk'of OD 583(F) vs 404 (M) 1999-2016

reatme cess is lower for women vs men

omen less likely to be in the criminal justice system but
more likely to be unemployed, experience partner violence,
and have child-care

S




02015 |
REAISUIMENOULbrEakiand Disease Surveillance System -
3,)} I] OJ iatalitiessMarch through May

g RaIVidualssYOA range 19

8 MorEnoe rar)Jr _P comp ate ER records

Recommend large doses of Naloxone should be
available for care



Acetyl r;u tanyl 2013

Negative (GC/MS)  Fentanyl Acetylfentanyl

Drug scenes and Hx
Consistent with opiate users and addiction

DEA
Provides a qualitative drug to verify ACF



Chicago - Fast Forward

201€
i
ne - 273 Fentanyl
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“hicago special agent

al Examiner - 102 Fentanyl
74 heroin .J; orted in 72 hours between Tuesday
and Friday aftern (Chicago Tribune — October 3
2015)



April 2005 — March 2007
NoentRhnarmaceuticall Fentanyl (NPF)
anyl 1013 NPF related deaths ‘05 —

ounty, Michigan, fentanyl
ths resulting from drug use

Medical Examiner's Office, personal

Ut into approximately 7,000 doses for

ale 55/4% Caucasian, 39.8% African American, 4.2 % Hispanic

An earlier epidemic in the 1980s resulted in at least 110 fatal overdoses
caused by 10 different fentanyl analogs (J5).

Chicago, Detroit, and Philadelphia see the greatest report fatalites

NPF-related deaths were reported in suburban and rural areas of Illinois,
Michigan, Pennsylvania, Kentucky, Maine, Maryland, Massachusetts, New
Hampshire, Ohio, and Virginia during the same period.



Analogues — Origins

Acetyl Fentanyl "New Heroin!”Leads to Opiate Fatalities, By Michael A, Wagner, PhD, Jefiery. H. Moran, PhD, Amy. L. Patton, MS, and Laurie Ogilvie, MS. March 2014 -
CFTIV.



butyryl fentanyl furanyl fentanyl
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U-50488 MT-a5

i' (h){\];\ Jj/\rlI

AH-T7921d3

Analysis of Novel Synthetic U-47700, U-50488, Furanyl Fentanyl by LCMSMS PM, JAT Sept 1 2016 BK Logan et al.



DESIGNEN Jg ate Test Panel —
=En zgmyJ Analogues

HA-ANPP; Acryl Fentanyl;

amw CIS-3-
Iseblibyylientanyl
MEta=MENYIMELNC /,]Ws Ifentanyl,
VIethoxyaeetylientar
ortho-Fluorofentanyl
para-Fluc Jrffl yrylfentanyl; para-Fluorofentanyl;

para-Fluor |soby_tyrylfentanyl para-
Methylmethoxyacetylfentanyl

trans-3-Methylfentanyl, THF-F
U-47700; U-49900; U-51754;
Valeryl Fentanyl




- 0 p]o]&b Ar alge5|c 65%0 ID first
g rter CY 2016

Emerging Threat Report CY 2016



National Estimates

were identified hjl.' State and local forensic laboratories in the
United States.

].l.]".:-.. |. :\'-.I-.I"'I'..l..: ..I'.I'.Ill.l.l..l |.'1|.'.IZI.I-.I_'- "'I |:'.l.'||-...:|'-| ..:Il.l |'.-..I'.|..|.II'..|'

ibstances orted in MELLS, 200152016

ms 016 Total

Related Substances Number Percent Number Percent Number Percent
Fentanyl 14440 B4 34,204 3% 85.11%
eyl fentanyd 2411 14 1,669
Furanyl fentanyl 0 0.0 2273
Carfentanil 0 0% 1,100
I-Methylfentanyl 1
Butyryl fentanyl
Auomisobutyryl fentanyl
p-Fluoroisobutyryl fentanyl
p-Fluorobutyryl fentanyl
Valeryl fentanyl
Ayl fantamyl
p-Auorofentanyl
o-Fluarofentanyl 0 0.00% 0.01%
Beta-hydroxythiofentanyl 30 0L00%
ANPP 0 0.00% 0U00%:
Acetyl-alpha-methylfentanyl 0.01% 000%
Alpha-methylfentanyl 0 0.00% 000%
4-Methauy-butyryl fentanyl 0 0.00% .
Total’ 17,071 100.00% 40,083 100.00% 57,155 100.00%




Fentanyl' Analogues - Screening/Confirming

% CRxn
100
53
8
50
€
111
2.3
o7
77
80
74
Para-fluorobutyrl 288 N (e 100
Furanyl Fentanyl 2.8 ng/mL V.o



Changing g Dynamics of the Drug Overdose
Epid: —rer* in the United States, 1979-2016

ENCERZINBISEPEMBERZ1ZS61(6408): . doi:10.1126/science.aaul184

¢ | |=@=DOverall
“| [— -Exponential Fit

OK

0]
Fentanyl
e

NPS and Polydrug use

Methamphetamine
~%, Pain Pills

—
e
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L
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i
i
=y

e

™
2

=
=

— ™ = e~

Data does not include Synthetic Cannabinoids
Figure adaptations CFSRE — B. Logan 2021



cntanyl Analogues

ntanyl

) isobu’ryrfen’ronyl

3-Methylfentanyl

N | tyrfentanyl

» B bu

entanyl Benzylfentanyl p-Hydroxyfentanyl

4-Phenylfentanyl

" anyl  a-Methylfentanyl

B_

Butyrfentanyl  Brifentanyl Carfentanyl

C‘ open yrfentanyl Furanylfentanyl  Furanylethylfentanyl Lofentanyl

N-Methylcarfentany oxyacetylfentanyl — Mirfentanyl  Ocfentanyl Ohmefentanyl

R-30490 Remifentanyl Sufenfanil Thenylfentanyl Thiofentanyl Trefentanyl Valerylfentanyl



Intelligence Brlig Use Forums
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Contents lists available at Sciencelirect
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International Journal of Drug Policy

journal homepage: www.elsavier.com/locata/drugpo

Research paper

Online surveillance of novel psychoactive substances (NPS): Monitoring N
Reddit discussions as a predictor of increased NPS-related exposures

Elan Barenholtz*}, Alex J. Krotulski ™, Paul Morris® Nicole D. Fitzgerald®, Austin Le®,
Donna M. Papsun®, Barry K. Logan ™, William E. Hahn®, Bruce A. Goldberger',
Linda B. Cottler®, Joseph J. Palamar*

7 Glades Road Boca Baton, FL 33431, USA
*Cenr fir Forensc Sciorxce Rescarch and Sdocation, Fradric Rigders Family Souradetion, 2300 Stugford Ave, Wiliow Grove, PA 19090, USA
“Deparmmens of Epitemiodogy, Codege of Pubdic Healeh and Health Profesdons, College of Medicine, University of Flonide, 2004 Mowry R4 Galoeswile, R 32603, USA
* Dipartment of Popedation Hedr, New York Undwerdoy Grossman Schood of Mediche, S50 B Avrae, New York, NY 10016, USA

*Toxcology Department, NMS Lobs, 200 Weish Rood, Horsham, PA 19044, USA

' Forensic Medicme Division, Deparoment of Pathology, imesmology and Labomiory Medicineg, Callege of Medicine, Univensty of Flarida, Box 1080275, Ganeswille, M
32610, USA

* Depurman of Psycholegy, Conter for Complex Sysiems and Breln Sclences, Floride Adants Uvaverdcy, 777



Rthetic Opioids 2018 - 2021
—

o b D-L-47700 = Fluorofuranylfertanyl o 2 4-Difluare-U-47700 = Butonitazene
s Phenylfentanyl = p-Mel-Fu-Fentanyl = N-Ethyl-U-47700 * Etodesnitazene
= U-47931E » 2'5'-DiMel-Fentanyl = para-Methyl AP-237 * Flunitazene
» 2-Methyl AP-237 = Brorphine * N-Pyrrolidino
= AP-237 * Metonitazene Etonitazene
= Piperidylthiambutene « AP-238 * Protonitazene
= ZF-Viminol * Fluarofentanyl = Metodesnitazene
* Isotonitazene » Chlorafentanyl
» N-Methyl U-47931E » Bromofentanyl
» p-Me-Cpr-Fentarnyl

New NPS Opioids reported by NPS Discoverry — datat adapted by B. Logan CFSRE -2021
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alic- Iuorofentanyl

Fluorofentanyl Cases

Anai esidual
precur Y/~ p OULICLS
and synthetlc PaigWays
suggests thisgiendlis
driven by changein
precursorsiin fentanyl

synthesis.
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February

B September

2020 2020 2020 2020 2021 @ 2021 2021 2021 2021 @ 202:

I Fluorofentanyl — e Fluorofentanyl Totals

New NPS Opioids reported by NPS Discoverry — datat adapted by B. Logan CFSRE

-2021

Total Positives
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IyANORSEEMEIe is randomly selected by HS
OFUDIFPERSCNO0] policy:

e LO)AIS )21 VJJHJJ% o
SampIENESE POsitive for ﬂc + FEN/NorFEN
— Pairector’s policy, schools are notified of all
| ,;Op]ate pos]it] as and other high risk drug results to
" include: Hallucinegens (MDMA) and Stimulants
- (MET/COC)
Amended rep@t IS issued to include drug
guantitative results

Parents are notified and counseled on future
compliance testing and school regulations
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Case #1

Days (Batch) DOB Collection Date THC/Ratio THC CRE CRE/100 T2/T1 ETG ETS coT FEN Norfen
0.0
(AG1:B223) 12/27/2021 10/25/2021_1400 503.2 473 94 0.94 Not rpt'd 1647 100 264
#DIV/0! 0.0 0.0

9 dys 11/2/2021 170.8 123 72 0.72 03 Not tested Not tested 1474 1.31 39.4
15dys 11/8/21_602 571.4 360 63 0.63 3.34 Not tested Not tested 1343 0.4 211
15dys 11/8/21_8:01 172.1 191 111 1.11 0.301 Not tested Not tested 2450 0.00 1.24
17dys 11/10/2021_635 326.05 388.00 119.00 1.19 1.89 Not tested Not tested 2181 0.00 1.29
18dys 11/11/21_826 157.2 228 145 1.45 0.48 Not tested Not tested 3194 0.00 0.00 (0.88)
18dys \

(AG1:8240) 11/12/21_0939 362.9 127 35 0.35 2.3 4239.0 2078.0 Not rpt'd (953) 0.00 0.00 (0.27)
21dys

(AG1:B241) 11/15/2021_627 102.0 102 100 1.00 0.6 Not tested Not tested 2027 0.00 0.00 (0.27)
2L 11/16/21_0733 264.7 225 85 0.85 2.6 Not tested Not tested 1827 0.00 0.00 (0.58)

(AG1:B241) — : : : : Bate

1123-11M

el 11/21/21_1633 0.0 0 32 0.32 0.0 Neg Neg 4.1<500 Neg Neg

(AG1:B246) 11/23/21_1400 269.5 512 190 1.9 #DIV/0! Neg Neg Not rpt'd 2750 39.11 317.78

(AG1:B246) 11/23/21_1400 386.7 58 15 0.15 1.4 Neg Neg Not rpt'd 308 7.35 29.38

AG1:B254 12/06/21_1852 0.0 0 12 0.12 #DIV/0! NEG 0.00 0.00
ETOH = 176 mg/dL
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Collection  Delata days 19 {incld 22nd)

Concentration Concentration Conc- Con CRE Concentration Conc-  CRE Concentration  Conc-

34 nfa Drug mL]  Conc-ratio CRE 177 Drug (ng/ml)  ratio CRE14 Drug ng/m) ratio | 22 Drug (ng/ml)  ratio | 157 Drug (ng/ml) | ratio
MET = 15536.7 MET ' 1,092 MET . 9391 MET A 15 | NEG MET
AMP 3300 2146.9 AMP 5T 412 AMP ] AMP 26 17 | NEG AMP
FEN 300 282. FEN 127 3050 FEN FEN = 28 FEN
N-FEN > 14000 7909.6 N-FEN N-FEN N-FEN 152 N-FEN
MTD > 10200 MTD 642 MTD 3935 MID * MID

EDDP 303 EDDP i EDDP > 5000 ** EDDP
THCA 26 85 THCA Ik THCA I3 THCA
THCA-R® THCA-R* THCA-R THCA-R®
cot ot 016. ot 309 cot
Diphen 440 Diphen Iy Diphen 5 Diphen




Article — Issues
2afRenali@Glearance Fentanyl
OUD patients

Drug and Aleohol Dependence 214 (2020) 108147
Contents lists available at ScienceDirect
Drug and Alcohol Dependence
journal homepage: www.elsevier.comflocate/drugalcdep

Short communication

Protracted renal clearance of fentanyl in persons with opioid use disorder

5 Universioy ol of Medicine, Balomore, M), 21224, USA

phins Undversity, Balimore, MD, 21218, USA



ABSTRACT

Introduction: The illicit opioid supply in the U.S. is increasingly adulterated with fentanyl. As such, persons with
opioid use disorder (OUD) may be regularly exposed to fentanyl, however, the pharmacoldnetics of repeated
fentanyl exposure are not well understood. The current study aimed to quantify renal clearance of fentanyl in
OUD patients presenting to residential meatment.

Methods: Participants (N = 12) who presented to a 28-day residential reatment program were enrolled if they
tested positive for fentany] at intake, Urine samples were collected every 2-3 days and were quant tatively tested
for fentanyl, nodfentanyl, and creatinine via bguid chromatography mass spectrometry (LC-MS). Fentanyl
clearance was defined as the tme since last illicit opioid use and the median time between last positive and frst
negative fentanyl urine screen.

Results: Participants had a mean and standard deviation (SD) age of 289 (11.0), were 67 % male, and 83 %

white, The mean (SD) time for fentanyl and nocfentanyl clearance was 7.3 (4.9) and 13.3 } days, respec-
tivisly., Ome participant continued to test positive for fentanyl for 19 days and nodfentany] 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 opicids. The findings of this study might explain recent reports of difficulty in buprenorphine
inductions for persons who use fentanyl, and point o a need o better understand the pharmacokinetics of
fentanyl in the context of opioid withdrawal in persons who regularly use fentanyl.

PArtIcle continued

Fentanyl and Narfentanyl Elimination

—O— Norfentanyl
—a— Fentanyl



(QU.L)»:J +1 _:'
EentanylsAbuse or
gverdose?

ACaucasian; : 28 510 Wt: 165
SIAIV Officer JJJ,).] ch reference a medical call
)/ IOJJ'LJ on the floor unconscious;
r(callern) .Jrrem,)gs _PR — chest compressions.
ectlyingrentuiefloor (police arrival) unconscious and unresponsive Officer
ttempts AED'—negative result. Detectives and coroner dispatched to the scene.

Scene details: Father explained that at apprx 0330 AM hr noticed son was
awake listening to:music. 0530 AM hr Father notices son is asleep in the
bed.

Father 10:20 AM finds son laying face up on the bed. Move him to the floor.
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a
’ Drug Subj Name
Propranolol T™MB

Acetamin/Diphen "

Fiorinal n
(Butal/Asp/Caf)
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Pharmacy Prx no Dose Qty prscribed Number Refills Qty found Prx Directions = Date Prx issued found
X X X 180 0 8 X X 7/31/2013
" X X X X 6 X X "
" 1865840-047xx X 60 X 40 Q.D 6/26/2013 "
Sam'’s club
Chesterfield 441829x-xxxxx 1 mg 30 X 0 Q.D 6/24/2013
Mo
Walmart "
Ellisville MO 186537-047xx 1 mg 30 3 o Q.D 6/26/2013

Wallgreens
Belvidere IL

two 30 dy

supplies 50 mg 15 0 5

TID for 5 days - "
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Autopsy Einding - External

e WESIGHNIIS 4 | eEvidence of Injury - None
2dl cUutaneousisecansiiienas, legs, k‘rﬁes) b e Rigor complete/fixed equal
2SI Brown; 4mimEs ormal distribution all extremities
clear; conjunctivae w/o petechial
cwll MUCeSa = PHarynx Norma
Ssymmetrical w/erabnor alities
Ch&t/Back unremarkable
Skin — psoriasis-like elbow:



Autopsy Internal

~ AT~ LN e g i )
CardioENEnrEmarkable
— 5500 EVASmmIRV4mm: Interventricular Septum 19mm
SINGMAMIENOSCIENOSIS, THrembosIS; Calcification

— Chambers/ValVesi= normalt T
—  PUlmonany aiteEr/=uiajor b JerJ@ normal
Vena CaValiajor rru,J.,JrJeJ/ pulmoenary veins — free of thrombi

,\/ef‘/DJ <l

er = 242549 sfnooth/glistening/intact e Gallbladder - unremarkable
g Moderately: con J&_‘}'ﬂf‘ﬁ o Extrahepatic biliary - patent
No focal lesions

Spleen — 310

Regional lymph nodes — unremarkable; Parenchyma — moderately firm




Autopsy Internal
cont’'d

SR 2SI LORY
~ 800g / | 625g iully inflzited
e parEncRymalipUlmonsy. Jrcan::;, = rJomu ,)ﬁ* t, w/o thrombus or embolus
MeUErateNVasellaidCONTEston/ed Jérr .
- Noremphysemeameonsolidation, Jr:ml omata or fc rI lesions
Mildl anthireEesiS

CNS

- Braini1475g =
\ External surface/configuration — normal
Dura mater/falx cerebri'intact w/o hemorrhage
ood vessels w/o atherosclerosis

4

Base including crania eﬁ
Coronal section through ral hemisphere cortex, white matter + basal nuclei — normal

Brain stem + cerebellum — transverse sectional — normal
Cervical spinal cord - unremarkable



Right lung, 155-720 g
Left lung, 112-675 g
Right kidney, 81-160 g
k@éy, 83-176 g

Am ] Forensic Med Pathol. 2012 Dec;33(4):368-72. doi: 10.1097/PAF.0b013e31823d29ad. — Molina, DiMajo
Am ] Forensic Med Pathol. 2012 Dec;33(4):362-7. doi: 10.1097/PAF.0b013e31823d298b. — Molina, DiMajo



https://www.ncbi.nlm.nih.gov/pubmed/22182984
https://www.ncbi.nlm.nih.gov/pubmed/22182983
https://www.ncbi.nlm.nih.gov/pubmed/22182983
https://www.ncbi.nlm.nih.gov/pubmed/22182983

Toxicolo

I ComMpPrERERSIVENIES I ‘

i PEHPhERIFbiond Therapeutic Range
e SAMINOCIONEZEPAM 35.3 ng/mlL
= AloreiZolElr) 88.6 ng/mL 10 — 40 ng/mL
— Fentanyl 10.0 g/mL 1 — 3 ng/mL

ul

 Unine

— Alprazelam 957 ng/mL
- Alpha-OF=Alpraz ’ 1805 ng/mL
 7-Aminoclonazepam 1348 ng/mL
~ Fentanyl | 12.6 ng/mL
Norfentanyl ‘ > 100 ng/mL

Hydrocodone 217 ng/mL

Additional samples: vitreous



Pathologist Findings

FEWRGENENalIZEW CULANEOUS SCaAlSHPIES

CRIONICRUEIaWS) eL)ow CONSIStENt W ,):x)r]«

RUIMoenNaR VasellaidEoREEStIon a _]r,U\eJ‘, ma, combined weight of lungs 1425 g
Pulmoenary antpiEecosiSFmoderate, w/rj '

No evidencerosignificant natural disease, injury, active infection or congenital
anomaly a



C' J J v_scape

0 BFDEJ;,, ;{,Jr JJH

ges (ug/L = ng/mL or ug/kg)

Liver Kidney Urine
i a8 15 28

(3. 8) 9.2-30) (5.9-78) (6.1-42) (5.0-93)



=entanyl and Driving
Impalrment

The incidence of fentanyl in forensic toxicology analysas in the USA has dramatically incressed
over the past several years. The increase in death cases has bean well studied; howewver, little has
been reported on the impact to drug impaired driving. Fentanyl driving while under the influence
of drugs (DUID} case data from 2014 to 2019 is presanted. The data were obtained from three toxi-
cology leboratories in the Mortheasst, Southesst, and Midwest regions of the USA. Fentanyl whaole
blood concentrations ranged from 0.1 to 157 ngfmlL in |I'.|'Il'|g drivars with a -'-'IEE% to 524% increase
in fentanyl-positive [:'LII[!I cases from 2014 tg 5

: 2 . = Twanty case hatunaa are pmaml-ad wlmfn-rtnw‘l
wias the ﬂ-li'.l' dmg identifiad. The mean (standard dewiation) fentanyl concentration for these cases
was 5.2+ 3.8 ng/mL with 8 madian of 3.7 ng/mL, and the concentrations ranged from 2.0 to 16
ng'mil. Maloxone administration was documentad in exactly half of these cases similar to another
[l i Istones also demonstrate thal some recre-
ational opoid users may display imied signs of impairment either due to tolerance or naloxone
administration. The top thres cbsarvations in common among the cases were the driver was found
unresponsive behind the wheel, the vehicle left the travel lane or roadway, and the driver was
involved in a crash. The increase in fentanyl use not only poses & risk for overdosa and death, but
is also a significant concern for traffic safety. This study supports the movemeant of fentany] from
a Tier |l drug to Tier | due to its significant potential for impairmant and increase in pravalence in
impaired driving cases.

JAT 2021; 45 389-396 Rohrig, T; Scarneo, C. Tiscione N.B. et. al.




Police

0 Corleftfe/erF "ra'n\/J 0D
> Concentration'> 3x’s the therapeutic
Fdlnge

.
s Viedication Divers
— Phone records



Rl NINBUGHtS + Recommendations

o L] Dayalg p dNCOMPrENENSIVErdrug testing program and use it.....
“““““ Sipatent baselinewith regular testing over the first 2-3

o y
EValiate results relativeto du g J\ and prescription history.
MzligiEEln) gulals (r,mc om) testing routine based on patient risk

dSSESSMEN
| Consider alternate matrices for difficult patients (OF, Hair, Blood vs Urine)

| 2. BecomeNamiliar with the tes panels, platforms and your laboratory

4 Identif/’the toxicologist/specialist for interpretations and

Jc]flf Ce JJI (HF PK, stability, windows of detection (they aren't
nat they use to be!).

Call us ©

Know the strength and weaknesses of the tests

Sample collection, storage, time of collection, patient risk for alteration, storage
conditions

Lab test cutoffs, drugs identified in the panel, the labs limitations vs your needs

3. Adulterated samples or evidence of diversion
Pill shaving, sample substitution etc.

We like to talk to people....




Serriola Tastlrle) Pt ieiall

DRUG SCREENS AND CONFIRMATIONS PERFORMED AT WITHAM TOXICOLOGY LAB

DRUG CLASS SPECIFIC DRUG ANALYTE IDENTIFIED
(Screening cutoff)
Amphetamines Amphetamine Amphetamine
Cutoff 500 ng/mi Methamphetamine Methamphetamine & amphetamine
Includes D&L stereoisomer analysis
Ecstacy (MDMA) Methylenedioxymethamphetamine
Barbiturates Amobarbital Amobarbital
Cutoff 200 ng/mi Butalbital Butalbital
Pentobarbital Pentobarbital
Phenobarbital Phenobarbital
Secobarbital Secobarbital
Benzodiazepines Alprazolam metab. (xanax) Alpha-hydroxyalprazolam
Cutoff 200 ng/mi Chlordiazepoxide Nordiazepam & Oxazepam
Clonazepam 7-aminoclonazepam
Diazepam (Valium) Nordiazepam, Oxazepam, & Temazepam
Flunitrazepam (Rohypnol) 7-aminoflunitrazepam
Flurazepam (Dalmane) 2-hydroxy-ethyl-flurazepam
Lorazepam (Ativan) Lorazepam
Triazolam (Halcion) Alpha-hydroxytriazolam

Temazepam Temazepam & oxazepam



Cannabinoids
Cutoff 20 ng/ml

Cocaine Metabolites
Cutoff 150 ng/ml

Ethanol
Cutoff 20 mg/dl

Methadone
Cutoff 300 ng/mi

Opiates
Cutoff 300ng/ml

Phencyclidine

Cutoff 25 ng/ffeff 200 ng/m

Tramadol

-

Testirlc) copjelel

11-nor-9-carboxy-delta-9-tetrahydrocannabinol

Marijuana

Cocaine

Alcohol

Methadone

Codeine

Heroin
Hydrocodone
Hydromorphone
Morphine
Oxycodone
Oxymorphone

Phencyclidine (PCP)

Tramadol

Benzoylecgonine

Ethanol

Methadone
EDDP

Codeine,morphine, & hydrocodone
6-monoacetyl morphine & morphine
Hydrocodone & hydromorphone
Hydromorphone

Morphine & hydromorphone
Oxycodone & oxymorphone
Oxymorphone

Phencyclidine

Tramadol



Tastlrle) €o)

Meperidine (Demerol) Meperidine
Cutoff 200 ng/ml

Propoxyphene (Darvon) Propoxyphene
Cutoff 300 ng/ml

Buprenorphine (Suboxone) Buprenorphine
Cutoff 5 ng/ml

Fentanyl Fentanyl
Cutoff 1 ng/ml ‘

Carisoprodol (Soma) Ce '

off 100 ng/ml :
alc metabolite) E i '




PANEL 5 PANEL

Buprenorphine
Fentanyl *
* recently added



Alcehol Biomarkers

ey ESEVostRcommonly used

FAEE = Ea bty ACIGREERYIFEStE i
S Nonoxidative metakb JQ]]E-’—"" thanol formed by an enzymatic esterification of
SthyiRalcoho!l WithNree f.J dJ JrlJ other lipids by FAEE synthase and
ACELyIREOAYELanol Jz]t“]l ISfera
VIECEIINI W
Phosphialiaylethanol (PEth)

S PrOVItlEs &) detection of: alcohol abuse with 99% sensitivity (far higher than
traditionalibleeditesting methods) A blood spot/micro sample can be
collectedibyAfinger prick making! it less invasive than a full venipuncture
(needleand vial collection) PEth testing is not affected by medications,
ilinesses, previous drinking habits, age or the health of the donor The result
provides a detection period of up to 3-4 weeks Ideally combined with Hair or
Nail testing. #

Phosphatidyleth testing, known as PEth testing, is a highly reliable blood
test allowing the detection of chronic excessive alcohol abuse over the
previous 3-4 weeks. With a sensitivity and accuracy rate of over 99% it is
being widely adopted as a replacement to CDT, LFT & MCV testing which
offers up to a 77% sensitivity rate




Overall Approach

IENPPIOEERISHOMUIANCONSISt therefore ‘of the identification of the

provabIEdUIGEasS(ES)ASElection off assays which will affect
rnarmgﬁrnﬁnt, and advice/stpport te the clinician in sample collection

EREIENILEPIELAtIONSION %JLS ' ‘

< he diggnesISideEPEndS notionly on the results of lab tests, but also on
the'wealthreishistencal’and clinical information that may be missing,
‘overlooked ormmisEinterpreted.
i 5 -

Llaboratery testing has many challenges: administrative, analytical and
financial but the service is an important tool in your resources for
better patient care.
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