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ABSTRACT: Sincc 1979, the potent narcotic analgesic fentanyl and its analogs have been
svnthesized in clandestine laboratorics and sold as heroin substitutes. At least 112 overdose
deaths have been associated with their usc. In this study. toxicology data. autopsy findings.
and coroners’ investigative reports were reviewed in order to construct a profile of the typical
fentany! overdose victim and to identify any factors that might heighten the risk of death
from fentanyl use. The “typical” fentanyl overdose victim was 32.5 + 6.7 years of age (range.
19 to 57 years). male (78% . compared with 22% female). and Caucasian (50% . compared
with 299 Hispanic. 20%¢ Black. and 0.9% Asian). With the exception of his or her age. the
typical fentanyl overdose victim is quite similar to the typical heroin user. Nearly all the
deaths (94% ) occurred in California. vet within the statc they were widely distributed through-
out 17 counties and 44 cities. Pulmonary edema and congestion and ncedle puncture sites
were consistent postmortem findings. No preexisting medical conditions were identified as
possible risk factors. Although most of the fentanyl victims had a prior history of intravenous
drug use. morphine or codeine were not commonly found. which suggests that the victims
had little or no opiate tolerance. Ethanol was present in 38% of the cases and is thought 1o
be a significant risk factor. Mean fentanyl concentrations in the body fluids were quite low:
3.0 = 3.1 ng/mL (0.3 = 0.31 pg/dL.) in blood and 3.9 = 4.3 ng/mL (0.39 = 0.43 pg/dL) in
urine. measured by radioimmunoassay. Although the potency of the analogs and the purity
of street samples varies considerably, it is probably the general availability of the drug rather
than the potency of a particular analog that determines the incidence of overdose deaths.
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On 28 Dec. 1979, two unusual drug-related deaths occurred in Orange County, Cal-
ifornia. The paraphernalia (svringes. needles, and balloons containing white powder)
found ncar the victim’s body and the autopsy findings (recent injection sites. pulmonary
edema and congestion) suggested heroin overdose. However, toxicological cxamination
of the body tissues and fluids produced negative findings, and chemical analysis of the
white powders showed only lactose and trace amounts of an unidentified substance.
During the next six months, there were six similar overdose cases in Orange County
which appearcd to be rclated to narcotics. but again the toxicological reports were neg-
ative. Reports that the victims were using a drug called either " China white™ or “synthetic
heroin™ at the time of their deaths prompted the U.S. Drug Enforcement Administration
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(DEA) to initiate a special study of street samples identified as “"China white.” Subse-
quently. alpha-mcthylfentanyl. a homologue of the potent. synthetic narcotic analgesic
fentanyl was identificd as the drug responsible for these overdose deaths [/,2]. Over the
next five vears. a number of fentanyl analogs appeared on the street as heroin substitutes.
and at least ten analogs have been identified to date [3].

Because the author’s laboratory had developed a radioimmunoassay for fentanyl and
had had experience in detecting fentanyl in biological samples [4,5]. the laboratory began
receiving specimens from coroners’ laboratories. forensic science laboratories. and law
enforcement agencices from cases in which heroin was suspected but could not be detected.
From 1980 to 1988. over 3000 samples were tested by radioimmunoassay and gas chro-
matography/mass spectrometry. At least 112 overdose deaths were identified which ap-
pear to have been caused by fentanyl or one of its ten analogs. In this report. the author
reviews the results from the laboratory’s chemical analysis of body fluids and tissues from
overdose victims. data obtained from coroners™ investigative reports. and the autopsy
and toxicology findings in an attempt to describe the phenomenon of fentanyl abusc.
construct a profile of the typical fentanyl overdose victim, and identify those factors which
may have contributed to the fatal overdose.

Methods and Materials

Analytical Procedures

Blood and urine samples were analyzed by a radioimmunoassay (RIA) [4,5] that is
quite specific for the known illicit fentanyl analogs—alpha-methylfentanyl. parafluoro-
fentanyl. 3-mcthylfentanyl. and thienylfentanyl—and does not cross-rcact with other
known drugs of abuse. Also. the antisera do not cross-react with the two primary me-
tabolites in man. norfentanyl and despropionyl fentanyl. or with 4-substituted fentanyls
such as alfentanil. sufentanil. and carfentanil; however, 4-substituted fentanyls have not
appeared as illicit drugs of abuse to date. probably because they are more difficult to
synthesize. To remove any potentially interfering material which might result from tissuc
decomposition. the samples were extracted with organic solvent. heptane/isoamylol
(99:1). prior to analysis. This assay has a practical limit of detection of 0.2 ng/mL (0.02
pg/dL). Although the concentrations of the drug are expressed as nanograms of fentanyl
per millilitre, these values represent the concentration of all immunologically reactive
matcrials (drugs and metabolites) present in the sample.

Confinnation of RIA Results

The samples were confirmed by gas chromatography/mass spectrometry (GC/MS) when
the concentration of fentanyl analogs” (as determined by RIA) was high enough (>5
ng/mL or >0.5 pug/dl.) or when there was a sufficient sample volume for further analysis.
When the fentanyl concentrations were less than | ng/mL (0.1 pg/dL). the author at-
tempted to analyze for the nor-metabolites in urine. since the metabolites are gencrally
present at concentrations ten times higher than that of the parent drug. This method has
been described previously [6] and includes a differential pH extraction of [-ml. samples.
extractive acylation with pentafluoropropionic anhydride (PFPA). gas chromatography
(GC) separation on a fused silica capillary column (DB-1701). and detection by electron
capture detector (ECD) or mass spectrometry (MS) with sclected ion monitoring.

“For the remainder of this paper. any relerence 1o fentanyl implies fentanyl analogs unless oth-
erwise indicated.



424  JOURNAL OF FORENSIC SCIENCES

Autopsy. Investigative. and Toxicology Reports

/.

Coroncrs™ autopsy reports were obtained for 75 cases (67% of the total cases). inves-
tigative reports were obtained for 89 cases (79% ). and toxicological reports were obtained
for 89 (79% ) cases. Any case in which suicide was suspected or in which fentanyl may
have been administered during medical treatment was excluded. The investigative reports
gave vital statistics for the victim when available. described the circumstances surrounding
the death (such as the location of the victim. the presence of paraphernalia. and fresh
ncedle marks). and provided information on the victim’s prior drug abuse history obtained
from interviews of family and friends and from police records. The toxicology reports
listed all drugs and their concentrations found in the body fluids and tissues at autopsy.

Results and Discussion

During the period 1980 to 1988, 112 coroners™ cases were identified by the author’s
laboratory in which fentanyl was suspected as the cause of death. Nearly all the fatalitics
occurred in California: however. two occurred in Oregon. one cach in Arizona and
Nevada, and the three most recent deaths occurred in Pennsylvania. The geographical
distribution of fentanvl deaths is both curious and paradoxical. The deaths are confined
almost exclusively to the state of California (94¢% of all deaths). vet they are distributed
widely throughout the state with deaths identified in 44 cities and 17 counties. Curiously.
none of the fentanyl deaths were from Los Angeles. which is the largest city in the state
and has the greatest number of heroin deaths per vear. Similarly. only two fentany! deaths
were found in the second largest city. San Francisco. This cannot be cxplained by the
lack of samples analyzed because the laboratory routinely received samples from these
two cities during the study period. In addition. this laboratory has analvzed over 600
urine specimens from Los Angeles drug treatment or probation programs and no fentanyl-
positive samples were found.

As shown in Fig. 1. fentanyl deaths followed a cyclic pattern. with small increascs
occurring in 1980, 1982, 1983, and again in 1988. The largest increase, by far, occurred
in 1984, which accounts for 4047 (45) of the deaths to date. Similar vearly fluctuations
have been reported for heroin [7-70] and are thought to be duce either to an increase in
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FIG. l—Number of fentanvil-related deaths by year and geographical location.
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the amount or potency of the heroin available [9,7/-14] or to the appearance of toxic
adulterants or cutting agents [7]. The surge in fentanyl deaths in 1984 is most likely due
to an increase in both the availability and the potency of the drug. During this time,
fentanyl became more widely available throughout the state. For example, more than
half of the deaths in 1984 (31 of 45) occurred in San Diego. a site where no fentanyl-
related deaths had previously been identificd. It was also at this time that 3-methylfen-
tanyl. one of the most potent analogs. was first observed on the streets. The distribution
of fentanyl does not appear to be linked to the distribution of heroin in California. Data
from the California Department of Alcohol and Drug Programs show that heroin use.
mcasurcd by threc indicators—overdose deaths. emergency room mentions, and admis-
sions to drug treatment programs—increased gradually from 1980, peaked in 1985, then
declined }/5]. Also. during this period over 309% of the heroin fatalities occurred in Los
Angeles and San Francisco. cities which accounted for less than 2% of the California
fentanyl fatalities.

Some seasonal variations in heroin deaths have been reported [7. /6], with an incrcase
in deaths during the summer and fall months. Other investigators have observed abrupt
month-to-month changes. but no scasonal variation |7,/7,16]. The author’s data suggest
slightly more fentanyl deaths in the late fall and winter months. with the fewest deaths
in May. but this does not appear significant (data not shown).

Demographics

Table 1 compares demographic data for fentanyl deaths with data for individuals
admitted to heroin or general drug treatment programs in California. The “*typical”
fentanyl overdosce victim was 32.5 = 6.7 vears of age (range. 19 to 57), male (78%.
compared with 229% female)., and Caucasian (50% ., compared with 29% Hispanic., 20%

TABLE 1—Demographic data for fentanyi-related deaths, admissions for heroin treatment in
California, and total admissions for drug treatment in California.

Fentanyl Heroin Total
Deaths* Treatment” Admissions”
Age. years
Mean 325 =67
Range 19-57
Age Groups, ¢
0-17 0 < 4
18-20 2 2 5
21-25 15 14 18
26-30 21 29 27
31-H 57 18 40
454 5 7 6
Race,
Asian | ! |
Black 20 14 16
Caucasian 50 49 50
Hispanic 29 36 33
Sex.
Female 22 38 37
Male 78 62 63
Employment Status, 7
Employed 32 29
Unemploved 9 51
Unknown 71

"Data obtained from 89 coroners™ or police investigative reports.
"Data obtained from Ref /5 for fiscal vears 1982—1983 1o 1986-1987.
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Black, and 0.9% Asian). In comparison, the distribution of ethnic groups in California
is approximately 59% Caucasian, 23% Hispanic. 8% Black, and 10% Asian. With the
exception of age data, thec demographic data for fentanyl overdose victims are very similar
to those for persons entering drug treatment in California for heroin or other drugs.

According to thc investigative reports. 32% of the victims were employed at the time
of death. Most were employed as laborers: however, six individuals had occupations that
required a special training (for example. nurse-anesthetist, electronic technician.
chemist). As shown in Table 2. most of the victims had a prior history of drug dependence
(65%) and four individuals were thought to be enrolled in a drug trcatment program.
When other drug use was reported, heroin was the most often used drug, followed by
alcohol, cocaine, and amphetamine. Preexisting medical problems were uncommon; how-
ever. depression and pain were mentioned in five cases, followed by diabetes, hyperten-
sion, and obesity. Thus. other than drug dependency. the deceased appeared to have
few mcdical problems.

TABLE 2—Medical and drug use history of
fentanyl overdose victims."

Category Number

Prior Drug Use

Yes

Yes, but not reeently

No

Not known or no mention
Drug Used

Hcroin

Heroin and other drugs

Alcohol and other drugs

Cocainc

Amphetamine

Intravenous. drug unknown

Not known or not mentioned
Medical History

Dcepression

Pain

Hypertension

Diabctes

Obesity

Cirrhosis

[\ [ =] wn
NN N WD TN

'S

— 12N W

“Data obtained from 89 coroners™ and police in-
vestigative reports.

Circumstances

As shown in Table 3, the victims were gencrally found dead (56%) or comatose and
unresponsive (44% ). Only five of the individuals found comatose could be resuscitated:
of these. one survived one day after hospitalization, two for four days and two for five
days. The victims were usually found in their own or a friend’s or relative’s residence:
however, in three cases they were brought to an emergency room for treatment. When
found in a residence, the victims were typically in the bathroom (31%) or bedroom
(30%:), and occasionally in the living room (17% ). The next most common sites were an
automobile (generally their own) or hotel. and they were rarely found on the street or
in a “shooting gallery.”

Paraphernalia was found in 62% of the cases and was typical of that found in a heroin
overdose: syringes. spoons or bottle caps used as ““cookers,” and paper. tinfoil, or balloons
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TABLE 3—Place of death and circumstances."

Number
(%)
Location
Own residence 47 (53)
Aulo I (12)
Friend or relative’s residence 10 (11)

Hotel or motcl 7 (8)
Strect. alley or roadside 4 (3)
Hosptiai 3 (3)
Bay 1 (1)
Cale 1 (1)
Laundromat 1

4

Not specilied

Where Found®

Bathroom 20 (31)
Bedroom 19 (30)
Living room 11 (17)
Hallway 2 (3
Not specified 12 (19)
Condition
Dead 50 (56)
Comatose 39 (44)
Paraphernalia
Yes 55 (62)
No 21 (24)
No report 13 (15)
Tracks
Yes 81 (91)
No 5 (6)
Not reported 3 (3)

“Data from a review of 89 investigative reports.
*Data from those found in a residence. hotel. or
motel (64 reports).

containing traces of powder. In Pittsburgh. the drug was generally found in the cutoff
corners of plastic sandwich bags.

Autopsy Findings

Autopsy reports were available in 75 of the 112 cases. As shown in Table 4. pulmonary
cdema and congestion were the most consistent postmortem findings and were present
in all but onc of the fentanyl deaths. Other common findings were old needle puncture
scars and new injection sites (with hemorrhage into surrounding subcutaneous tissue),
which were reported in all but 4 cases (data not shown). In addition, generalized visceral
and cercbral congestion or signs of early postmortem decomposition were frequently
found when the bodies were discovered some time after death (data not shown).

The mean lung weight. often used as an endpoint in opiate epidemiological studies.
was 726 + 187 g for the fentanyl victims (range. 300 to 1200 g). This is lower than that
typically found in heroin overdose deaths. Levine and Grimes found an average lung
weight of 800 g in their study of 40 heroin deaths [/7]. while Helpern and Rho [/6] and
Wetli ¢t al. [/8] reported mean lung weights in cxcess of 1000 g. In comparison. only 6
of the fentanyl victims had lung weights greater than 1000 g. These autopsy findings and



428 JOURNAL OF FORENSIC SCIENCES

TABLE 4—Autopsy findings.”

Number
Organ System (%)

Lungs”

Pulmonary edema 74 (97)

Pulmonary congestion 73 (96)

Bronchopneumonia 17 (23)

Granulomas 9 (12)

Aspiration of gastric contents 5 (7)

Laryngeal edema 2. 3)
Liver

Hepatitis 7 0)

Fatty changes 6 (8)

Chronic inflammation 5 (7)
Cardiovascular

Cardiomegaly 3 4

Atherosclerosis 3 4)

“Data obtaincd from 75 autopsy reports.
"Mean weight 726 + 187 g; range = 300-1200 g.

the circumstances at the death scene suggest that fentanyl death occurs rapidly. similar
to the “sudden death™ occasionally reported with heroin overdose [79]. In contrast,
bronchopncumonia. which is generally associated with a slower death, was reported in
only 17 cases. Although no firm conclusions can be drawn regarding anaphylaxis in
response to injected excipient matter. granulomas were reported in only 9 cases and
laryngeal edema was reported in only 2 cases. Aspiration of gastric contents was also
uncommon, mentioncd in only 5 cases. Rapid cessation of respiration seems the most
likely cause of death and is consistent with the pharmacological properties of the fentanyls.
which are highly lipophylic and reach the brain rapidly after intravenous administration
[20]. Clinical studies with fentanyl have shown that respiratory depression is maximum
within 2 to 5 min [2/].

Liver pathology was noted in only 18 of the autopsy reports and consisted of fatty
changes. chronic inflammation. and hepatitis. The only other organ with any pathological
changes was the heart. with cardiomegaly and atherosclerosis mentioned in 3 cascs. In
no casc did a pathologist describe a cardiac lesion significant enough to suggest cardiac
stress as a cause of the visceral or pulmonary congestion. It is interesting that. despite a
relatively long history of intravenous drug use. the fentanyl victims were relatively healthy
and preexisting medical problems were relatively rare.

Toxicology Findings

Fentanyl Concentrations—Figure 2 shows the distribution of fentanyl concentrations
in the blood and urine. determined by RIA. Fentanyl concentrations in blood ranged
from 0.2 to >50 ng/mL (0.02 to >5pg/dL), and the concentrations in urine ranged from
0.2 to >800 ng/mL (0.02 to >80 wg/dL). If we exclude those cases in which relatively
large concentrations wcre found, the mean drug concentrations were 3.0 = 3.1 ng/mL
(0.3 = 0.31 pg/dL) in blood and 3.9 + 4.3 ng/mL (0.39 = 0.43 pg/dL) in urine. The
blood and urine concentrations exceeded 50 ng/mL in 5 cases and 3 cases, respectively.
In one case. the blood concentration cxceeded 800 ng/mL. Similar drug concentrations
have been reported in other fentanyl case studies [22-24).

Although 3-methylfentanyl is the most potent of the known fentanyl analogs and is
approximately 50 times more potent than fentanyl, it was not the most common drug
found in these overdose deaths. Surprisingly, norfentanyl. the metabolite of fentanyl and
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FIG. 2—Concentrations of the drug found in the blood and urine of fentanyl overdose victims.
Values were determined by radioimmunoassay and are expressed in nanograms per millilitre. Values
represent the concentration of all immunologically reactive material (drug and metabolites) present in
the sample.

alpha-methylfentanyl. was found approximately twice as often as nor-3-methylfentanyl.
This may be due to the fact that the very potent fentanyl analogs have a greater safety
margin. For example, it has bcen shown in experimental animals that 3-methylfentanyl
has a safety margin of 1:1662 comparcd with 1:255 for fentanyl [25]. Alternatively. the
more common finding of norfentanyl may simply reflect the greater availability of fen-
tanyl, since our statistics include the large number of deaths occurring in San Diego,
which were all due to fentanyl.

Other Drugs Found—~Qther than the fentanyls. ethanol was the most common drug
found at autopsy and was present in 34 (389%) of those cases for which toxicological
findings were available (see Table 5). The blood alcohol was greater than 0.1% (100

TABLE 5—Other drugs found at autopsy.”

Drug Number
Ethanol 34
Cocaine 18
Morphine/codeine 13
Diazepam/nordiazepam 8
Mcthamphctamine/amphctamine 5
Propoxyvphene/norpropoxyphene 3
Amitriptiline 1
Doxylamine 1
Methadone |

‘Data obtained from toxicology reports for 89
casces.
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mg/dL) in 20 of these cases, greater than 0.05% (50 mg/dL) in 30 cases. and exceeded
0.2¢% (200 mg/dL) in 3 cases. Cocaine was the next most common drug found (18 cases),
followed by morphine/codeine (13 cases). methamphetamine (5 cases). diazcpam (8
cases), and propoxvphene (3 cases). Amitriptyline and doxylamine were also found, cach
in only one case. These results are surprising since most of the decedents had a prior
history of intravenous heroin use: therefore, one might expect residual levels of morphine
or codeine or both to be detected. And even though 4 individuals were thought to be
enrolled in methadone treatment programs, methadone was found in only one case.

Discussion

Interpretation of the results presented herein are limited by (1) the fact that there is
a bias in the samples selected for testing. (2) the anecdotal quality of the investigative
reports, and (3) thc fact that not all samples found positive by RIA were confirmed by
an alternative method, such as GC/MS.

It should be emphasized that the author’s laboratory received samples only from cases
which appeared to be an opiate overdose, but where no drug (or only trace levels) could
be found. Thus. if significant concentrations of opiates or a combination of other drugs
were found at an autopsy, the cause of death would bc considered an opiate or mixed
drug overdose and the case would not have been referred to this laboratory. Also. this
study is not a prospective study in which a systematic sampling of overdose cases was
conducted but represents analysis of suspect samples submitted by coroners and toxi-
cologists. During the study period. however, fentanyl and the phenomenon of “designer
drugs™ received considerable attention and it was well known that this laboratory was
testing for these drugs. As a result, over 3400 samples from a number of locations with
a significant heroin problem throughout the United States were submitted to this labo-
ratory for analysis. Therefore, it is reasonable to assume that the data presented herein
are a representative sampling of fentanyl-related deaths.

Data from the investigative reports describing the circumstances at the death scene
should be considered cautiously since the body may have been moved. paraphernalia
may have been removed by friends or relatives. and those interviewed may be reluctant
to reveal the extent of drug use by the deceased. In many cases. there was simply very
little known about the deceased.

Finally, this laboratory was not able to obtain GC and MS confirmation of fentanyl
and its analogs in all cases. GC/MS confirmation was achieved in the body fluids of 40
cases and in the powder samples, vials, or syringe associated with another 11 cases. Often.
there was too little sample remaining for confirmation. since these samples had been
analyzed repeatedly, often by more than one laboratory, before being referred to this
laboratory. More importantly, the drug levels present in the body fluids were extraor-
dinarily low in all but a very few cases. Of the 105 blood and 55 urine samples tested,
57 samples had fentanyl concentrations (determined by RIA) of 1 ng/mL (0.1 pg/dL) or
less. In the few published reports of fatal overdose involving the pharmaceutical Subli-
maze® (fentanyl citrate), concentrations in blood and urine ranged between 3 and 27
ng/mL and 6 and 93 ng/mL, respectively [22-24]. The illicit analogs of fentanyl have
never been administered to human subjects under controlled conditions, and thus there
is no information available about their dose-response relationships; however, clinical
studies with the parent drug fentanyl have shown that plasma levels above 2 to 3 ng/mL
are associated with respiratory depression {26]. It is possible, therefore. that the con-
centrations of the drug (determined by radioimmunoassay) found in the body fluids of
fentanyl overdose victims may range from 0.2 to 100 ng/mL: more typically, they will
range from 0.2 to 10 ng/mL.
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Despite these limitations, a picture does emerge for the “typical™ fentanyl overdose
death. He is a male of age 32 with a prior history of intravenous drug use, who is using
the drug in isolation, perhaps to conceal his drug use (most were found in the bathroom
or bedroom). The demographics for the fentanyl victims are quite similar to those for
the typical heroin addict in California seeking trcatment, which suggests that fentanyl
use presents no greater risk to any sex, age, or racial group than does heroin. Nor is
there evidence that any preexisting medical problem incrcases the risk of death from
fentanyl use.

The mean age (32.6 years) of the fentanyl victim is slightly higher than that reported
for those individuals seeking treatment for heroin or other drug dependency in California.
and slightly higher than that reported in most epidemiological studies of heroin overdose.
Typically. the heroin overdose victim is in his or her mid-twenties. The range of ages
reported in nine studies was 22.4 to 29 years [14,16,18,27-32]. howcver. one study
reported a mean age of 31.5 [33]. Although age-dependent changes in brain sensitivity
to fentanyl have been demonstrated (the analgesic dose decreases 50% from age 20 to
89) [34]. this is probably not a significant factor since the changes were small or nonexistent
in the 20- to 40-year-old age group. From the data available, there appears to be a
difference in mean ages between the fentanyl and heroin users: however, the significance
of this finding is unclear. At the verv least. it is not the young, inexperienced heroin
user who is at greatest risk.

There are two factors which seem to heighten the risk of death for the fentanyl user:
diminished tolerance and the concurrent use of ethanol. Morphine and codeine were
seldom found in the blood. which suggests the victims had not used heroin recently. And
although four individuals were reportedly enrolled in methadone programs, methadone
was found in only one case, and at trace levels. Ethanol has been repeatedly mentioned
as a complicating factor in heroin overdose [7,10,18,27,29,31,33,35-37] and some studies
have found ethanol prescut in greater than 70% of the cases [35]. This potentially lethal
intcraction between heroin or fentanyl and ethanol must be emphasized to all those
involved in treating drug dependency.

Fentany! deaths scem to occur rapidly, probably as a result of acute respiratory depres-
sion. Most victims were found dead. often with syringes in hand or close to the body.
Bronchopneumonia or aspiration of gastric contents were not typically found, and toxic
adulterants such as quininc (although rare in California) or procaine are not likely con-
tributing factors.

Although the fentanyl analogs are remarkably potent (alpha-methylentany! and
3-methylfentanyl arc approximately 200 and 6000 times as potent as morphine, respec-
tively [23]). the incidence of fentanyl-related deaths is probably determined by the general
availability of the drug, rather than the relative potency of the analogs. These deaths arc
generally duc to the use of clandestinely manufactured drug rather than to the diversion
of pharmaceuticul fentanyl since Sublimaze vials were found at the scenc in only three
cascs. Also, when fentanyl rather than an analog was identified, it was contaminated
with benzylfentanyl, an inactive analog. but a likely precursor for the illicit synthesis of
fentanyl.

To date, most fentanyl-related deaths have been limited to California and the incidence
has decreascd markedly since 1984. Whether fentanyl use will cantinue to deerease and
remain primarily in California is unknown. These drugs may simply be an anomaly in
the overall problem of drug abuse, However. any optimism should be tempered by the
fact that at least three¢ clandestine fentanyl laboratories have been discovered outside of
California. the most recent one in Pittsburgh. Pennsylvania [38—40]. and because of the
extreme potency of these compounds, a single laboratory could casily supply the demands
ol a large heroin-using population. Finally. as national and intcrnational efforts to restrict
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the flow of illicit drugs from foreign sources increase or become more effective, manu-
facturing synthetic heroin substitutes like the fentanyls in domestic clandestine labora-
tories could become an attractive alternative.
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