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Abstract After remaining stable from 2010 to 2014,
the rate of cocaine-involved overdose death increased
sharply from 2015 to 2016. This study aims to deter-
mine the contribution of opioids, and fentanyl in partic-
ular, to the increase in cocaine-involved overdose death
from 2015 to 2016. Using New York City death certif-
icate data linked to medical examiner toxicology data,
we identified all overdose deaths where post-mortem
toxicology results were positive for cocaine from 2010
to 2016. We analyzed cocaine-involved overdose deaths
by co-occurring substances. Age-adjusted rates per
100,000 residents were calculated for 6-month intervals
from 2010 to 2016. Data suggest that increased deaths
involving opioids, specifically fentanyl, accounted for
most of the increase in cocaine-involved deaths from
2015 to 2016.
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Introduction

Fentanyl, a short-acting opioid with a potency 50 to 100
times stronger than morphine, is associated with an

increased risk of fatal overdose [1]. Beginning in 2015,
the rate of fatal overdose involving fentanyl began to
rise in New York City [2]. Recent increases in drug
overdose deaths in jurisdictions across the country have
been attributed to the increased presence of non-
pharmaceutical fentanyl, a drug manufactured in clan-
destine laboratories. Non-pharmaceutical fentanyl has
been found mixed into heroin, cocaine, and illicitly
produced pills, such as opioid analgesics and benzodi-
azepines [3, 4]. Thus recently, several cities across the
USA reported outbreaks of overdose deaths involving
fentanyl combined with heroin or cocaine [3, 5–7].

In New York City, the increased involvement of
fentanyl in drug overdose deaths coincided with a dra-
matic increase in the total number of overdose deaths.
Prior to 2015, fentanyl was involved in fewer than 5% of
all overdose deaths annually. However, during 2015, the
percentage of overdose deaths involving fentanyl in-
creased to 16%, and by the end of 2016, fentanyl was
involved in approximately half of all overdoses in New
York City [2]. The increased involvement of fentanyl
coincided with a 51% increase in the rate of overdose
death, from 13.7 per 100,000 in 2015 to 20.7 per
100,000 in 2016, the largest single-year increase on
record [2].

Data from the National Vital Statistics System
(NVSS) identified an increase in the rate of overdose
death in the USA involving cocaine and any opioid from
2000 to 2015 [8]. NVSS relies on death certificate data
to report drug-poisoning deaths (overdose) and, during
the study period, 20 to 25% of death certificates were
missing drug-specific information [8]. Thus, death
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certificate data underreport the number of overdose
deaths involving cocaine and specific drug combina-
tions such as cocaine and opioids.

In New York City, the Department of Health and
Mental Hygiene (DOHMH) links death certificates with
medical examiner post-mortem toxicology results for all
overdose deaths. Thus, by not relying solely on death
certificate data, New York City avoids underreporting
drug specificity and reports all drugs involved in over-
dose deaths. This study aimed to quantify two aspects of
cocaine-involved overdose in New York City: (1) the
extent to which fentanyl drove the increase in cocaine-
involved overdose deaths from 2015 to 2016, and (2) the
contribution of cocaine-fentanyl without heroin deaths,
as a proxy for deaths that may have been due to a
cocaine product containing fentanyl.

Materials and Methods

Data for this study were derived from death certificates
obtained from the New York City Bureau of Vital Sta-
tistics and toxicology results from the New York City
Office of the Chief Medical Examiner.

We define overdose deaths as deaths where the medical
examiner certified the cause of death as an unintentional
drug poisoning, the manner of death was accidental, and
the underlying or multiple cause code was assigned an
ICD-10 code of X40–X44, F11–F16, or F18–F19 (exclud-
ing F-codes with 0.2 or 0.6 third digit). The excluded F-
codes indicate substance dependence and amnesic syn-
drome, respectively, and on their own, are not specific to
drug-overdose deaths. Toxicology results were abstracted
for every confirmed unintentional drug poisoning death
from 2010 to 2016. We report drug-involvement based on
the detection of substances in post-mortem toxicology
testing.

Using toxicology data, we identified all overdose
deaths where cocaine was detected. To assess the extent
to which the increase in cocaine-involved overdose
deaths were driven by increases in opioid-involvement,
we first classified cocaine-involved overdose deaths into
one of two categories: (1) cocaine with opioids; (2)
cocaine without opioids. To assess the extent to which
fentanyl, in particular, contributed to increased cocaine-
involved overdose deaths, we then identified all drug
overdose deaths involving cocaine and fentanyl. Lastly,
to understand if a fentanyl-contaminated cocaine supply
contributed to increased overdose deaths, we identified

overdose deaths involving cocaine and fentanyl, without
heroin because we assumed that when heroin and fen-
tanyl were both present then the fentanyl was likely to
have been mixed into the heroin product. All categories
could include other substances unless otherwise speci-
fied. Counts, age-adjusted rates, and standard errors
were calculated for each 6-month interval between
2010 and 2016. Age adjustment was performed using
the 2000 US standard population and DOHMH popula-
tion estimates, modified from US Census Bureau inter-
censal population estimates 2000 to 2016, updated Sep-
tember 2017. Given the small cell sizes, we used the
gamma method to calculate the 95% confidence inter-
vals [9]. Changes in rates were identified by comparing
the confidence intervals; non-overlapping confidence
intervals were considered statistically significant [9].
We graphed each of the five cocaine patterns (cocaine-
involved, cocaine and any opioid, cocaine without any
opioid, cocaine and fentanyl, and cocaine and fentanyl
without heroin) for visual comparisons.

Using the 2015 and 2016 data, we compared the
increase in the rate of cocaine- and fentanyl-involved
overdose deaths to the increase in the rate of all cocaine-
involved overdose deaths (the percentage of the absolute
rate increase), representing the contribution of fentanyl
to the increase in cocaine-involved overdose deaths.

This study was considered routine public health sur-
veillance of drug overdose deaths and was not subject to
institutional board review.

Results

Data show two distinct periods in cocaine-involved
overdoses (Figs. 1 and 2). From 2010 to 2014, rates of
cocaine-involved overdoses remained stable; however,
from 2015 to 2016, the rate of cocaine-involved over-
doses doubled from 5.2 per 100,000 residents (95%
CI = 5.2, 5.8) during the first half of 2015 to 10.4 per
100,000 residents (95% CI = 10.4, 11.0) during the last
half of 2016 (Table 1).

The rate of overdose death involving cocaine and
opioids increased from 3.8 per 100,000 residents (95%
CI = 3.8, 4.4) during the first half of 2015 to 7.9 (95%
CI = 7.9, 8.6) during the second half of 2016. The rates
of overdose death involving cocaine, without opioids,
also increased during this period from 1.5 per 100,000
residents (95% CI = 1.5, 2.1) to 2.4 per 100,000 (95%
CI = 2.4, 3.1).
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The rates of overdose death involving cocaine and
fentanyl increased from 0.3 per 100,000 residents (95%
CI = 0.3, 1.0) during the first half of 2015 to 5.0 per
100,000 residents (95% CI = 5.0, 5.6) during the last
half of 2016.

The rates of overdose death involving cocaine and
fentanyl, without heroin, also increased significantly dur-
ing this period (Table 1). During the first half of 2015, there
were only two fatal drug overdose deaths involving co-
caine and fentanyl without heroin (0.1 per 100,000 resi-
dents, 95% CI = 0.1, 0.8); during the second half of 2016,
there were 74 fatal overdoses, accounting for a rate of 2.2
per 100,000 residents (95% CI = 2.2, 2.8).

The increase in the rate of overdose death involving
both cocaine and fentanyl (+ 4.7 per 100,000) accounted
for 90% of the overall increase in the rate of overdose
death involving cocaine (+ 5.2 per 100,000) from 2015
to 2016. Increases in the rate of overdose death
involving both cocaine and fentanyl, without her-
oin (+ 2.1 per 100,000) accounted for 40% of the
overall increase in the rate of overdose death in-
volving cocaine (+ 5.2 per 100,000) from 2015 to
2016. During the second half of 2016, deaths
involving cocaine and fentanyl, excluding heroin,
accounted for nearly half (43%, 74 of 171) of the
deaths involving cocaine and fentanyl.

Cocaine Cocaine and opioids Cocaine, without opioids
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Fig. 1 Age-adjusted rate and 95% confidence interval of unintentional drug-poisoning death, by selected substances involved, New York
City, 2010–2016.

Cocaine Cocaine and fentanyl Cocaine and fentanyl, without heroin
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Fig. 2 Age-adjusted rate and 95% confidence interval of unintentional drug-poisoning death, by selected substances involved, New York
City, 2010–2016.
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Discussion

While overdose deaths almost always involve
polysubstance use, in New York City increased opioid
involvement, particularly increased involvement of fen-
tanyl, accounted for most of the increase in cocaine-
involved overdose deaths from 2015 to 2016. This
suggests that the increased presence of fentanyl in the
illicit drug supply, including the cocaine supply, is driv-
ing these increases. Our findings also identified an in-
crease in overdose deaths involving cocaine and fenta-
nyl without heroin; thus, they suggest the possibility that
at least some of the deaths resulted from the presence of
fentanyl in cocaine products.

Although our analysis is strengthened by the use of
toxicology data, we nevertheless are precluded from
drawing definitive conclusions about the decedents’
intention to use a particular substance, nor can we con-
firm if specific substances were used in combination or
sequentially. As a proxy for deaths where fentanyl might
have been present in the cocaine product, we analyzed
overdose deaths involving cocaine and fentanyl, but
without heroin. This proxy might have misclassified
deaths where the decedent used both heroin and cocaine
products containing fentanyl (under-counted) or deaths
where the decedent used both cocaine and fentanyl

products without heroin (over-counted). Despite these
limitations, the data suggest individuals who use cocaine
in New York City are at an increased risk of a fatal
overdose due to the presence of fentanyl in the drug
supply. Our hypothesis that increased risk is due to the
presence of fentanyl in both the heroin and cocaine supply
is further supported by New York City law enforcement
seizure data that confirmed the presence of fentanyl in
cocaine products as well as in heroin products [10].

Our analysis extends and confirms national data that
shows a steady increase in the rate of overdose death
involving cocaine and any opioid from 2000 to 2015.
Notably, rates of cocaine-involved overdose death in New
YorkCity,confirmedbytoxicologydata,weremuchhigher
than national rates reported using death certificate data.

One major limitation of this study is the discontinu-
ation of routine testing for fentanyl in suspected over-
dose deaths by the Office of the Chief Medical Exam-
iner during 2013. Universal testing resumed on July 1,
2016. The lack of universal testing might have resulted
in our misclassifying some deaths that involved fentanyl
as non-fentanyl involved. Thus, we might have
underestimated the involvement of fentanyl in overdose
deaths during that period.

The fentanyl contamination of the cocaine supply
presents three public health challenges. First, people

Table 1 Number and rate of unintentional drug-poisoning death, by selected substances involved, New York City, 2010–2016

Cocaine Cocaine, any opioid Cocaine, without
opioids

Cocaine and
fentanyl

Cocaine and fentanyl, without
heroin

N Rate (95% CI) N Rate (95% CI) N Rate (95% CI) N Rate (95% CI) N Rate (95% CI)

2010 Jan–Jun 136 4.2 (4.2–4.8) 89 2.7 (2.7–3.4) 47 1.4 (1.4–2.1) 1 0.0 (0.0–0.8) 1 0.0 (0.0–0.8)

Jul–Dec 152 4.6 (4.6–5.2) 92 2.7 (2.7–3.4) 60 1.8 (1.8–2.5) 5 0.2 (0.2–0.9) 3 0.1 (0.1–0.8)

2011 Jan–Jun 171 5.1 (5.1–5.8) 117 3.5 (3.5–4.1) 54 1.6 (1.6–2.3) 6 0.2 (0.2–0.9) 5 0.1 (0.1–0.9)

Jul–Dec 148 4.4 (4.4–5.0) 102 3.0 (3.0–3.6) 46 1.4 (1.4–2.0) 2 0.1 (0.1–0.8) 2 0.1 (0.1–0.8)

2012 Jan–Jun 167 5.0 (5.0–5.6) 112 3.3 (3.3–3.9) 55 1.6 (1.6–2.3) 5 0.1 (0.1–0.9) 3 0.1 (0.1–0.8)

Jul–Dec 181 5.5 (5.5–6.1) 133 4.1 (4.1–4.7) 48 1.4 (1.4–2.1) 1 0.0 (0.0–0.8) 0 0.0 (0.0–0.8)

2013 Jan–Jun 173 5.3 (5.3–5.9) 117 3.6 (3.6–4.2) 56 1.7 (1.7–2.3) 1 0.0 (0.0–0.8) 0 0.0 (0.0–0.8)

Jul–Dec 191 5.7 (5.7–6.3) 128 3.8 (3.8–4.4) 63 1.9 (1.9–2.5) 1 0.0 (0.0–0.8) 1 0.0 (0.0–0.8)

2014 Jan–Jun 161 4.7 (4.7–5.3) 117 3.4 (3.4–4.0) 44 1.3 (1.3–1.9) 6 0.2 (0.2–0.9) 3 0.1 (0.1–0.8)

Jul–Dec 165 4.9 (4.9–5.5) 115 3.4 (3.4–4.0) 50 1.5 (1.5–2.1) 1 0.0 (0.0–0.8) 0 0.0 (0.0–0.8)

2015 Jan–Jun 180 5.2 (5.2–5.8) 130 3.8 (3.8–4.4) 50 1.5 (1.5–2.1) 11 0.3 (0.3–1.0) 2 0.1 (0.1–0.8)

Jul–Dec 223 6.4 (6.4–7.1) 180 5.2 (5.2–5.8) 43 1.2 (1.2–1.9) 54 1.5 (1.5–2.2) 15 0.5 (0.5–1.1)

2016 Jan–Jun 296 8.7 (8.7–9.3) 226 6.7 (6.7–7.3) 70 2.0 (2.0–2.6) 124 3.8 (3.8–4.4) 48 1.4 (1.4–2.1)

Jul–Dec 359 10.4 (10.4–11) 274 7.9 (7.9–8.6) 85 2.4 (2.4–3.1) 171 5.0 (5.0–5.6) 74 2.2 (2.2–2.8)

Other substances may be present unless otherwise specified
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who use cocaine but not opioids are disproportionately
susceptible to the risks associated with fentanyl. Al-
though fentanyl increases overdose risk for all people
who use drugs, individuals who do not use opioids lack
tolerance, placing them at particularly high risk of fatal
overdose [8].

Second, people who use cocaine but not opioids are
generally not targeted by opioid-focused prevention
strategies. People who do not use opioids are unlikely
to have access to naloxone, the opioid overdose reversal
medicine. In New York City, the majority of overdose
prevention training and naloxone distribution is done by
syringe exchange programs and substance use disorder
treatment, particularly opioid treatment programs.

Third, people who use cocaine intermittently might
not be reached by any drug-focused prevention strate-
gies or messages. Since physical dependence is less
pronounced with cocaine compared to opioids, intermit-
tent use is likely more common among people who use
cocaine only compared to people who use opioids [11],
and therefore intermittent users may not intersect with
services that specifically target people who use drugs.
People who use drugs intermittently might benefit from
more targeted outreach.

To reduce fatal overdose rates, overdose prevention
interventions—including access to naloxone and infor-
mation about fentanyl—should also target people who
use cocaine. But, effective strategies to reach such indi-
viduals are not known. One potential strategy is to
provide such information through public awareness
campaigns in bar settings. In a study of powder cocaine
use among gay and bisexual men in NewYork City, bars
were the most frequently endorsed venue for cocaine
use (78.9%) followed by dance clubs (72.1%) [12]. A
public awareness campaign in bars is currently under-
way in New York City, but its effectiveness has not yet
been evaluated [13, 14].

Conclusion

After remaining relatively stable, rates of cocaine-
involved overdose sharply increased in 2016. Data sug-
gest that this increase is driven by the presence of
fentanyl in the New York City drug supply. While the
presence of fentanyl in heroin confers additional risk to
people using opioids, the presence of fentanyl in cocaine
poses a dramatically heightened risk of overdose among
individuals who use only cocaine and lack opioid

tolerance. Therefore, harm reduction efforts should be
expanded to include targeted outreach, education, and
overdose prevention messages for people who use co-
caine but are opioid naïve.
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