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Objectives. To identify opioids associated with a spike in opioid-related mortality in

Wayne County, Michigan, from July 2016 through February 2017.

Methods.We reviewed records from the Wayne County Medical Examiner’s Office of

645 people who died because of accidental nonmedically prescribed opioid overdoses

from July 2015 through July 2017.We analyzed basic demographics, locations of death,

and all opioid toxicology results. Decedents who died in hospitals were excluded.

Results. Of the 645 people who died because of nonmedically prescribed opioid

overdoses, 65% were male and 63% were White, with an average age of 43 years.

Carfentanil was detected in 129 (20%) cases. During the 8-month mortality spike, car-

fentanil was detected in 114 of 419 cases (average =27.2%; range =6.4%–45.2%).

Substances most frequently detected with carfentanil included morphine (57%),

6-monoacetylmorphine (38%), fentanyl (43%), norfentanyl (33%), tetrahydrocannabinol

(34%), and cocaine (29%).

Conclusions. The Wayne County spike in mortality temporally corresponded with the

detection of carfentanil and a proportional increase in opioid overdose deaths with

detectable carfentanil.

Public Health Implications. The abrupt decrease in carfentanil-detected mortality co-

incided with an announcement indicating an impending ban on fentanyl analogs from

China, which suggests that source control is an effective countermeasure. (Am J Public

Health. 2019;109:300–302. doi:10.2105/AJPH.2018.304814)

Over the past 25 years, the United States
has experienced sporadic epidemics of

accidental overdose and death caused by
fentanyl and fentanyl analogs added to her-
oin.1–5 Shortly after the ultrapotent fentanyl
analog carfentanil was first identified in
Michigan in July 2016,6 Wayne County
experienced a spike in opioid-related deaths
that began in July 2016 and ended February
2017. Carfentanil is an extremely powerful m
opioid agonist used as a veterinary tranquil-
izing agent. It is reportedly 100 times more
potent than fentanyl and 10 000 times more
potent thanmorphine.7 Carfentanil and other
fentanyl analogs have been increasingly found
in heroin in both the United States and
Europe.8

In response to the identification of car-
fentanil, the Michigan Department of
Health and Human Services issued a Health
Alert Network notification in October
2016 to hospitals, local health departments,

emergency first responders, and medical
control agencies to use extreme caution
when handling unknown substances and
chemicals and to be alert for patients with
suspected opioid overdose who do not have
the anticipated response to naloxone. This
includes lack of respiratory status improve-
ment with normal doses of naloxone or
patients who require larger than expected
naloxone doses to reverse respiratory
toxicity.

Wayne State University researchers part-
nered with the Wayne County Medical

Examiner’s Office to evaluate the substances
associated with this spike in opioid-related
deaths. Researchers collected informa-
tion on all 645 accidental nonmedically
prescribed opioid overdose deaths that
occurred from July 2015 through July
2017.

METHODS
The research team identified deaths from

the Wayne County Medical Examiner’s Of-
fice database that occurred from July 2015
through July 2017 in which (1) the immediate
cause of death was “drug intoxication” or
“toxicity” and included a nonmedically
prescribed opioid (i.e., heroin and its
metabolites [diacetylmorphine,
6-monoacetylmorphine or 6-MAM, and
morphine], fentanyl, 3-methyl fentanyl,
acetyl fentanyl, acryl fentanyl, butyryl
fentanyl, furanyl fentanyl, 4-ANPP, car-
fentanil, U-47700) and (2) the manner of
death was accidental. We selected July
2015 to establish 1 year of baseline rates
of opioid overdose deaths in Wayne
County prior to detection of carfentanil.

Board-certifiedmedical examiners assessed
cause and manner of death in all cases after
performing complete postmortem examina-
tions to exclude other causes of death. Cases
that did not have complete toxicology reports
were not included for analysis. Demographics
(i.e., age, sex, and race), date of death, location
of death, and toxicology reports with all
positive findings were obtained for cases that
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met inclusion criteria. Toxicology reports
included quantitative data from both blood
and urine. NMS laboratories (Willow Grove,
PA) performed the toxicology analyses and
screens for more than 250 substances and
substance metabolites with comprehensive
liquid chromatography and time-of-flight
mass spectrometry. New substances are added
to the screen as standards become available.
We used the c2 and Student t tests for sta-
tistical analysis.

RESULTS
Between July 2015 and July 2017,

645 people died because of accidental

nonmedically prescribed opioid overdoses in
Wayne County. Carfentanil was detected in
129 (20%) cases overall. All decedents studied
were primarily male (65%) and White (63%),
with an average age of 43 years. Table A
(available as a supplement to the online
version of this article at http://www.ajph.
org) catalogs and compares demographics of
decedents with and without detectable car-
fentanil as well as other opioids and substances
of abuse detected on postmortem toxicology
analysis. Decedents with carfentanil detected
were more likely to be male (P= .047) and to
have died in Detroit, Michigan (67% vs 50%;
P= .001). The substances most frequently
detected with carfentanil included the heroin
(diacetylmorphine) metabolites morphine

(57%) and 6-MAM (38%); fentanyl (43%) and
its major metabolite norfentanyl (33%); tetra-
hydrocannabinol (34%); and cocaine (29%).
In comparison, the substancesmost commonly
detected in decedents without detectable
carfentanil were fentanyl (52%) and its me-
tabolite norfentanyl (38%); heroin metabolites
morphine (45%) and 6-MAM (29%); and
ethanol (32%). Decedents with detectable
carfentanil weremore likely to have detectable
heroin metabolites morphine (57% vs 45%;
P= .01) and 6-MAM (38% vs 29%; P= .02);
furanyl fentanyl (26% vs 2%; P< .001); and
U-47700 (12% vs 3%; P< .001). Decedents
without detectable carfentanil were more
likely to have detectable acetyl fentanyl (8%
vs 1%; P= .002), hydrocodone (20% vs 9%;
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FIGURE 1—Wayne County, Michigan, Opioid Overdose Deaths per Month: July 2015–July 2017
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P= .003), oxymorphone (7% vs 2%;P= .016),
oxycodone (8% vs 2%; P= .02), and metha-
done (9% vs 2%; P= .005).

Figure 1 displays opioid overdose deaths
permonth from July 2015 to July 2017, with a
noted increase in deaths beginning in July
2016 through February 2017. Carfentanil was
detected in 114 of 419 cases during this
8-month period. During these months, 6.4%
to 45.2% (average = 27.2%) of the decedents
had carfentanil detected, compared with only
2.5% to 11.4% (average = 6.4%) after the
spike (March–July 2017). Despite the pre-
cipitous decline in overall mortality noted in
February 2017, 33% of decedents still had
detectable carfentanil. Corresponding to the
decreased proportion of deaths with detect-
able carfentanil, mortality rates returned to
the baseline rates recorded before the pre-
sumed introduction of carfentanil (July 2015–
June 2016). Carfentanil was the only opioid
that was detected more frequently during the
spike in opioid-related mortality.

DISCUSSION
Short-lived spikes or epidemics in over-

doses and death caused by opioids have oc-
curred intermittently in the United States.1–5

Since 2013, national opioid overdose death
rates have shown a sustained acceleration
linked to the increasing presence of fentanyl
and its analogs. This study characterized an
8-month spike inmortality inWayneCounty
(July 2016–February 2017) that occurred
shortly after the detection of carfentanil.

Carfentanil likely contributed to the local
spike in mortality for many reasons. The
accidental nonmedically prescribed opioid
out-of-hospital death rate prior to the de-
tection of carfentanil averaged 34 cases per
month. During the spike, the average number
of deaths per month jumped to 52.4, with
carfentanil detected in 14.3 deaths permonth.
After February 2017, carfentanil was spo-
radically detected in decedents, which cor-
responded to an overall decline in opioid
death rates. Carfentanil was the only opioid
that was found more frequently during the
spike. Fentanyl was the opioid most com-
monly found in decedents overall but did not
track with the peaking of deaths. Other
opioids, including acetyl fentanyl, acryl fen-
tanyl, furanyl fentanyl, and U-47700, were

not found nearly as often. Finally, the
temporal association of the decline in
carfentanil-associated deaths with China’s
mid-February announcement to place car-
fentanil on the list of controlled substances on
March 1, 2017, the presumed subsequent
decrease in supply, and the abrupt decline in
death rates add plausibility that carfentanil
contributed to the spike in deaths.9

This study had several limitations. First, the
Wayne County Medical Examiner evaluated
only those individuals who died within
Wayne County; Wayne County residents
who died in other counties were not counted.
Second, routine testing for carfentanil and
other fentanyl analogs began in July 2016.
Whether these analogs contributed to mor-
tality before this date is unknown. Third,
patients who were admitted to the hospital
and died days after admission often did not
have confirmatory toxicology reports and
were not included in this analysis. This would
have led to undercounting. Finally, our results
are specific to Wayne County and may not
be generalizable.

PUBLIC HEALTH IMPLICATIONS
The addition of novel opioids to the

heroin supply marks the third wave of the
opioid crisis.10 The United States has had
sporadic outbreaks of opioids in the past.
Because of the potency of these new opioids,
drug distributors’ experience with titrating
appropriate doses is limited, leading to spikes
in unintentional overdoses that can over-
whelm emergencymedical services, hospitals,
and medical examiners. Thus, timely iden-
tification is of utmost importance with public
health outreach to clinicians and users, in-
cluding distribution of point-of-care fentanyl
testing. Finally, this episode underlines the
potential critical importance of international
policy: direct source control of the ultra-
potent opioids may be particularly effective.
Whether seizures of carfentanil by law en-
forcement contributed to the decline in
mortality is unknown.
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