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Objective

Introduction: The Toxicology Department at the Cuyahoga County Medical = To evaluate the frequency of fentanyl in fatal overdose = Cases were screened for fentanyls using an ELISA blood Figure 1 — Demographics: Gender & Race 2010 - 2016 e
Examiner's Office (CCMEO) and the Cuyahoga County Regional Forensic cases and impaired DUID cases, as well as the range of s 70 = Fentanyl use has been on the rise in Cuyahoga County over
Science Laboratory, has observed an epidemic of fatal fentanyl deaths and an FR R e S : 7 _ 50 the last 5 Y2 years.
increase in Driving Under the Influence of Drugs (DUID) cases over the past 5 y ' = Positive or elevated fentanyl screens were confirmed by = Our study found that the fentanyl decedents tended to be
years (2010-2016 first quarter). = To illustrate the demographics and incidence of fentanyl GC/MS. 50 !
DA D : . _ _ : white, males between the ages of 19-60 years.

Fentanyl, N-phenyl-N-[1-(2-phenylethyl) piperidin-4-yl] propanamide, is a cases including polysubstance abuse. = Fentanyls were extracted using a Solid Phase method with 40 , : (g Sl
BOED - SyDTeREpDIN G R AIhGTEES iR sneTErtNalion oba Nl fhie a = To present the drug paraphernalia submitted to drug UCT Clean Screen® Solid Phase extraction columns 30 Jiecedalan DGTian DB It e BUellly B TIDR I
strong mu opioid receptor agonist and 100 times more potent than morphine. oy rE e R 2SDAU20 20 between the City of Cleveland and its suburbs.
Clinically used as an adjunct to surgical anesthetic and breakthrough pain, it is S bRl NG P ' ib f ' alf ' and I I = DUID cases have increased > 100% since 2010 with case
also produced in clandestine laboratories in powder and pill form. This has = Separate calibrators containing fentanyl, alfentanil an 10 I I ; . o
caused a resurgence of illicit use of fentanyl and its analogues. I ntl‘Od uction sufentanil were made from 100ug/mL Stock Cerilliant® 0 |I_ - mh_ _m_ [] I COﬂCherrl]’FrE:]tlor][i as hlr?ht QS 25.2.Crllg/rrclll_]c ?[f 1|"entanyl. This Is
Data generated from postmortem cases received at the CCMEO over the past solutions to create a five point calibration curve, with 2010 2011 2012 2013 2014 2015 2816 ;t1st much nigher than W atls Con5|. ered Tatal. |
five year(s indigate;here were 13 fentar:yl) related deaths in (f:uyaholga ICouc?ty concentrations from 1 ng/mL — 25 ng/mL along with a Demographics Haner = Therapeutic concentrations are 1-3 ng/mL and toxic
iIn 2010 (1.02 deaths per 100,000 people), in contrast to 77 fentanyl relate - - - - : concentrations are 3-28 na/mLz4.
deaths in the first quarter of 2016 (24.25 deaths per 100,000 people). = Since 2010, CCMEO has experler_]ced a large increase in deuterat.ed mternal.standard. Male mFemale mWhite mBlack SN pay : 9_ tI S &
Fentanyl related DUID cases have increased 100% since 2010. Interestingly, fatal fentanyl overdoses and impaired DUID cases. = The Limit of Detection: 0.5 ng/mL. . K al anoy AR AT b receolve Sehldl:
many of the recent DUID fentanyl blood concentrations fell into ranges = CCMEQO is located in Cleveland, Ohio which is the = The Lower Reporting Limit: 1.0 ng/mL. g A R S Bl s SR suburbs (57%) over the City of Cleveland (23%).
generally recognized as toxic or fatal. most populated city in Cuyahoga County (population = The Quality Control containing fentanyl was made from a 35 = Since the first quarter of 2016, there has been an enormous

Sl _ i of ~1.2 million)(D), 55 ua/ml Klltech@) Sih e soluti% - y 30 increase in fentanyl fatalities and DUID cases. Several cases
Objective: To present_ the demographics, result_s, Incidence, and frequency of g. it o5 have included fentanyl analogues: acetyl fentanyl, 3-methyl
fentanyl deaths, including polysubstance abuse in postmortem, DUID and drug 2010-2016 Cuyahoga County Overdose Deaths Involving Fentanyl = All calibrators, controls, negatives, and samples were EEae df | fent |

. . . . _ : 20 yl, and furanyl fentanyl.
chemistry cases from 2010 to 2016 in Cleveland, Ohio (population ~396,815) (Raw Numbers) prepared for solid phase extraction. _ ook ok
and Cuyahoga County as a whole (population ~1,280,122)®. Fentanyl Only =—#=—Fentanyl + Heroin  —#=Fenanyl + Cocaine == Fentanyl + Heroin + Cocaine _ _ 15 = Drug chemistry has seen a significant spike in fentanyl
20 = After ex.tractlon_and evaporation to dryness, samples were . submissions since 2010 from 2 submissions to 710

Method: In the 5-year period analyzed, there were 14,773 autopsies or death > reconstituted with 50 pL of ethyl acetate. - I I I submissions in 2016.
Lngseesg'gﬁgofégze réod%eguagrﬁgsl\iﬂoig AR NS00y Jeesled o e, e . : égil)gﬁ?ovr\;earteosreﬁar:aeteﬂiangddvevtiter?t:%gysﬁ:n :gillleenrlt 7830 0 =miNa all --I- o B - , - = Since July 2016, carfentanil has become a serious concern,
A R B R S e B L S e R e 1© i agRgste I?R)I?il?@-Sms il colu?n i 2010 2011 2012 2013 2014 2015 2g1u£; ;t;ft with several deaths due to the emergence of the drug, In
comprehensive testing on multiple specimens and submissions using gas ; _ ' Age (per Year) Cuyahoga County and the State of Ohio.
Chromatography/mass spectrometry. Testing was performed, In the same 2010 2011 2012 2013 2014 2015 2016-July = The GC/MS Operatlng parameters were as follows: the = The |argest fentanyl fata“ty was seen in Cuyahoga County
manner, for DUID cases as requested by individual agencies. Fentanyl Injection port temperature was 250°C, run splitless; the =18 m19-29 =o0-44 mA560 mO0+

after the first quarter of 2016. Fentanyl was confirmed in the
femoral blood at a concentration of 180.0 ng/mL.

= Fentanyl use has escalated in Cuyahoga County and the
State of Ohio over the last two years. The increase has lead to
the highest number of overdoses recorded in Cuyahoga
County during the month of August 2016®).

= Possible causes of fentanyl incidence include:

= Low cost and high availability of clandestinely
produced fentanyl and its precursors.

* Fraudulent sales of fentanyl to buyers as prescription
pills or heroin.
Suburbs n

S0, Increase In tolerance and addiction of opiate users.
B Feb i At Bl bl e = The Mexican cartels switch to trafficking heroin and

2010 2011 2012 2013 2014 2015  2016* Figure 4 — Location of Incidence in Fentanyl Fatalities 2010 - 2016 fentanyl from marijuana for a greater profit margin.
Total Poisonings 267 | 304 | 307 | 337 | 352 | 371 137 = One case from 2016 contained only fentanyl analogues acety!
% Fentanyl Poisonings | 4.87% | 2.63% | 3.26% | 1.48% | 10.51% | 24.53% | 51.09% fentanyl and furanyl fentanyl not fentanyl itself

*1st Quarter
= Referring to Figure 4, the Unknown Location of Incidence
could not be determined due to circumstances of the cases.

= Fentanyl (N-phenyl-N-[1-(2-phenylethyl) piperidin-4-yl]
propanamide) is a potent, synthetic opioid with rapid onset
and short duration of action.

Results: There has been a remarkable epidemiological change in the number = 100 times more potent than morphine.

of fentanyl related deaths and usage in Cuyahoga County, including « Fentanyl is being produced in clandestine

Cleveland, Ohio and its suburbs. s _
Postmortem fentanyl demographics are white (80%) males (75%) with ages laboratories in powder and pill form. o

evenly distributed among 19-60 years. Usage is equally dispersed between
Individuals in urban Cleveland and its suburbs.

In 2010, only 4.86% of poisoning deaths were due to fentanyl related
Intoxications. In 2014, this increased to 10.30% due to fentanyl related
Intoxications and dramatically increased in 2015 to 24.86%. Fatal fentanyl
concentrations ranged from 1.0 to 80.0 ng/mL. Approximately, 20% of fentanyl
fatalities were due to fentanyl alone. The majority were a result of
polysubstance intoxications; primarily heroin/fentanyl, cocaine/fentanyl,
ethanol/fentanyl, benzodiazepine/fentanyl, or a combination thereof.

Similarly, fentanyl was pertinent in only 0.47% of the DUID cases in 2010
compared to 3.88% of cases in 2015 and 4.47% of cases in the first quarter of
2016.

Of the 41 total DUID cases positive for fentanyl, 7 were positive for fentanyl
alone with concentrations ranging from 5.0 - 25.2 ng/mL with a median of 8.5
ng/mL and a mean of 10.2 ng/mL. A 25.2 ng/mL DUID fentanyl was reported

methodology and sensitivity levels were consistent throughout the study period Figure 3 — DUID Police Department Submissions

with an LOD of 0.5 ng/mL and an LRL of 1.0 ng/mL.

Initial oven temperature was 100°C with a ramp rate of
50°C/min to 200°C. Followed by a 20°C/min ramp which
led to a final temperature 300°C, holding for 4 minutes. The

Out of Cuyahoga
County

total run time was 13.00 minutes. 1.0 yL of sample was 20%
Injected on the GC/MS using a SIM method.

Fentanyl was identified using retention time and SIM
spectral match using ions m/z 245,189, and 146.

= Deaths related to fentanyl increased from 4.8% to 24.8%
of all poisoning deaths with concentrations ranging from

1.0 — 80.0 ng/mL*.
= *2016: Fentanyl case = 180.0 ng/mL

= |n 2016, CCMEO has seen fentanyl analogues, including

Table 2 — Polypharmacy-Drugs of Abuse in Fentanyl Fatalities

In a 2015 case from a Cleveland suburb.

In the remaining 34 DUID cases, fentanyl was present in conjunction with
other substances. The fentanyl blood concentrations range from <1.0 - 11.0
ng/mL with a median of 4.1 ng/mL and mean of 4.8 ng/mL. Fentanyl was
reported as positive for urine DUID cases.

Drug chemistry fentanyl positive submissions increased from 0.01% in 2010 to
4.3% of positive submissions, for the first quarter of 2016.

carfentanil, acetyl fentanyl, furanyl fentanyl, and 3-methyl
fentanyl.

Positive DUID fentanyl cases are at levels that are
historically considered fatal.

Since 2010, the Drug Chemistry Department has seen a
34,400% Iincrease in submissions containing fentanyl and
fentanyl analogues.

2010

2011

2012

2013

2014

2015

2016*

Fentanyl Only

30.77%

25.00%

20.00%

20.00%

10.81%

20.68%

18.57%

Fentanyl and Other Drugs

69.23%

75.00%

80.00%

80.00%

89.19%

79.35%

81.43%

Fentanyl and Heroin

7.69%

0.00%

0.00%

40.00%

99.46%

51.09%

50.00%

Fentanyl and Cocaine

7.69%

12.50%

40.00%

40.00%

27.03%

26.09%

27.14%

Fentanyl + Heroin + Cocaine

0.00%

0.00%

0.00%

20.00%

16.22%

15.22%

8.57%

Fentanyl and Benzodiazepines

23.08%

50.00%

10.00%

0.00%

18.92%

8.70%

18.57%

Fentanyl and Ethanol

7.69%

25.00%

0.00%

40.00%

21.62%

21.74%

20.00%

*1st Quarter

Unknown
43%

Suburbs

Out of Cuyahoga County 29%
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