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Confronting an Upsurge in Opiate Deaths With Limited Resources

Thomas A. Andrew, Jennie V. Duval

ABSTRACT

The dramatic increase in drug-related deaths in the last decade has presented fiduciary and logistical difficulties to medicolegal juris-
dictions of all types and sizes. New Hampshire, with a centralized state medical examiner system of death investigation, has been con-
fronted with the task of investigating these drug-related deaths against the backdrop of statutory hurdles inhibiting a nimble response to
the situation. This has led to a collaborative approach with law enforcement and the state Department of Justice in terms of triaging drug
deaths to full autopsy versus external examination with toxicology testing. Preliminary data suggest that between 11 and 13% of sus-
pected drug deaths have an alternative cause of death revealed by autopsy. Positive toxicological findings were documented in 97.5% of
cases in which only an external examination was performed; however, some of these cases may have had undetected, significant internal
findings that could have accounted for an alternative cause of death if an autopsy had been performed. While the case triage system
described has temporarily addressed the acute problem, the issue of the medical examiner’s appropriate role in the adequate evaluation
of public health and safety remains extant. Furthermore, noncompliance with the National Association of Medical Examiners inspection
and accreditation standards puts this agency, and others facing the same issues, at risk of losing full accreditation status until such re-
source issues are addressed by legislators and other stakeholders in the quality of medicolegal death investigation in the United States.
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INTRODUCTION

The last two decades have seen drug-related deaths
increase by an order of magnitude in the state of New
Hampshire (Figure 1). The upswing has been partic-
ularly swift in the last four years. In the late 1990s,
there were 30-40 drug deaths annually in the Gran-
ite State. The mid 2000s saw major increases in pre-
scription opiate/opioid abuse, with deaths approach-
ing 200 per year and methadone being the agent most
commonly indicated (Figure 2). The reemergence of
heroin as a leading cause of drug-related fatalities in
2011 and recent emergence of illicit fentanyl and its
analogues have pushed drug deaths to unprecedented
levels (Figure 3). To date, fentanyl analogs isolated in
our case material include U-47700, furanylfentanyl,
acetylfentanyl, and fluorofentanyl.

Current intelligence suggests that fentanyl analogs
are illicitly produced by clandestine laboratories,
likely in Mexico and/or China, which then utilize the
preexisting heroin distribution infrastructure to dis-
seminate the drug. Contraband may appear as a pure

white, light tan, or light brown powder, and range
from fine to coarse to cake-like and crumbly, resem-
bling powdered milk. The brown color comes from
lactose that has been heated and caramelized slightly.
Some packets will have a medicinal or chemical odor,
but this is not characteristic. The product is typically
sold like heroin in small ziplock-type plastic bags and
bindles. There have been recent seizures in this juris-
diction and elsewhere of synthetic fentanyl pressed
into tablets masquerading as hydrocodone and oxy-
codone. Image 1 shows a 40 mg oxycodone pill side-
by-side with pills seized in this jurisdiction, which, on
analysis, were found to contain pure fentanyl.

At the time of this writing, it is projected that drug
fatalities will number 488 by the end of the calendar
year. Deaths are seen in decedents of a wide age range
(Figure 4) and, like most high risk behaviors, tend to
involve males two to three times more often than fe-
males (Figure 5). The decided majority of drug intox-
ications are certified as accidents (Figure 6). In 2014,
the last for which nationwide data is available, New
Hampshire, with its population of 1.33 million, ranked
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Figure 1: New Hampshire drug deaths, 1996-2015.
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third in the United States, with 26.2 drug deaths per
100 000 population (1).

Ripple effects of these trends can be seen in other ar-
eas that directly impact the death investigation system
in New Hampshire. After nearly a decade of slow but
steady decline, traffic fatalities have increased from 95
in 2014, to 114 in 2015, and a projected 135 in 2016
(Figure 7). Suicides and homicides, which have re-
mained flat for a decade, appear poised to increase as
well. In addition, the potential for workplace exposure
to hepatitis C has dramatically increased. All these
developments are against a background of a medical
examiner statute (2) that establishes two forensic pa-
thologist positions and no provision for building any
“surge capacity” to meet a public health and safety
emergency such as the current drug death situation. As

early as 2000, the State of New Hampshire Office of
the Chief Medical Examiner (OCME) recognized the
growing need for additional forensic pathology full-
time equivalents, but in a climate of fiscal austerity,
could not convince stakeholders this was a priority
item compared to other needs deemed more pressing.

With drug deaths alone approaching 500, the remain-
der of OCME’s caseload, crippled toxicology and
body transport budgets, and the prospect of no addi-
tional forensic pathologists to perform the extra au-
topsies, the situation was deemed unsustainable. An
infusion of federal dollars directed at the problem did
not translate into assistance for OCME, but did lead to
the addition of two new prosecutors and the formation
of a statewide Drug Death Task Force (DDTF) based
in the Department of Justice (DOJ). The mission of
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Figure 2: Drugs most commonly listed in death certificates, 2000-2015.
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Image 1: Fentanyl marketed as oxycodone. A) Pharmaceutical
oxycodone 40 mg. B) Seized by New Hampton, New Hampshire
Police Department: pure fentanyl and no oxycodone.

the DDTF is ostensibly to more aggressively pursue
prosecutions in drug deaths utilizing a “death result-
ing from” statute. This, of course, did not address the
resource issue at OCME and negotiations commenced
to find a middle ground.

The agreed upon protocol consists of a two-tiered ap-
proach to deaths that appear to be due to drug intoxi-
cation (Figure 8). For deaths occurring in hospitals, if
there is a significant (days) survival interval and fatal
intoxication has been proven or if the death is in the
emergency department and no substantial case leads
are developed within 24 hours, the case is released
after external examination and procurement of ap-
propriate toxicology specimens. If there is a survival
interval but intoxication remains unproven or if the
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death is in the emergency department and substantial
case leads are developed within 24 hours, an autop-
sy is performed. Note that these decisions do not rely
on emergency department or hospital drug screens.
Routine toxicology testing in hospitals in our juris-
diction is typically performed on urine and will not
detect fentanyl or fentanyl analogues. Positive results
in urine may indicate recent use but not necessarily
acute intoxication. Negative results will not rule out
use of fentanyl and fentanyl analogues. In these cases,
admission blood is obtained and submitted to a full
service laboratory for comprehensive toxicology test-
ing. With regard to scene deaths, the presence of drug
paraphernalia, physical stigmata of recent drug use,
known history of drug abuse, or witnessed event will
result in external examination with toxicology unless
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there are substantial case leads developed within 24
hours. In the latter case, as well as cases in which
scene and circumstances are unclear, an autopsy is
performed. A representative of the DDTK is on call
24 hours a day to “start the clock™ on the development
of case leads. The Office of Chief Medical Examin-
er, in cooperation with local funeral homes, will hold
decedents for the 24 hour period within which case
disposition is ultimately made.

Conspicuously absent in the system is input from
the Public Health department. This is due, in part, to
OCME being part of the DOJ in this jurisdiction. The
unfortunate reality is that the Public Health depart-
ment is also operating beyond capacity, and has raised
no substantive objections to this approach. Neverthe-
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Figure 4: Drug deaths by age, 2005-2015.
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less, there is public health impact addressed in our
discussion. Undisputed is the existence of a National
Association of Medical Examiners (NAME) autopsy
performance standard to autopsy all suspected drug
intoxication deaths (3). There are certainly medicole-
gal jurisdictions that have the capacity to absorb the
extra caseload, but the reality in a jurisdiction with
limited resources is that compliance with this standard
will necessarily require noncompliance with other
standards, including autopsies per pathologist, turn-
around time parameters, and overall quality of work
product.

Over many decades, there have been numerous stud-
ies documenting the inaccuracy of death certification
without the benefit of autopsy (4-13). Discrepancy
rates ranging from 9 to 40% have been identified in
these studies, nearly all of which deal with inaccu-
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Figure 5: Drug deaths by sex, 2005-2015.
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racies of clinical diagnoses when compared to post-
mortem examination. Four studies, one by Asneas and
Paaske in 1980 (14), a second by Vanatta and Petty
in 1987 (15), a third by Nashelsky and Lawrence in
2003 (16), and the fourth by Gill and Scordi-Bello in
2010 (17) specifically compared autopsy to external
examination. The most common cause of death in
these studies was some variation of hypertensive and
arteriosclerotic cardiovascular disease. In the Nash-
elsky study, there were four fatal drug intoxications
comprising 1.5% of the study group (16). No study
specifically addressed the reliability of predicting
fatal drug intoxication based on scene investigation,
external examination, and toxicological analysis. The
small, in-house study outlined below represents an ef-
fort to determine the reliability of this approach in the
accurate determination of cause of death.

Il Female
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METHODS

Medical examiner cases flagged at initial investiga-
tion as likely drug-related were culled from OCME
case management software. Ultimate cause of death
for all such cases, both those autopsied and those re-
leased after external examination and procurement of
toxicology specimens, were recorded. A comparison
was then made between the two groups to determine
what percentage of autopsy cases had causes of death
other than drug intoxication versus what percentage of
externally examined cases had nondiagnostic toxicol-
ogy results. A retrospective review was then undertak-
en for calendar year 2010, at which time all suspected
drug deaths were routinely autopsied.

RESULTS

To date in calendar year 2016, there have been 364
cases that have fallen into one or the other of the cate-
gories described above. Eleven cases remain pending
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as of this writing and are not included in the statistics.
Data are summarized in Table 1.

In 16 of 152 (10.5%) autopsied cases, an alternative
cause of death was revealed. Eight were due to hyper-
tensive and/or arteriosclerotic cardiovascular disease,
three were due to acute ethanol intoxication, two were
due to complications of chronic alcoholism, and two
deaths were due to infections, one with acute broncho-
pneumonia and subacute myocarditis and another with
sepsis with multi-organ system involvement in a person
with AIDS. The last case involved a 36-year-old male
with a long-standing substance abuse history found
submerged near the bank of a river. Toxicology re-
vealed ethanol concentration of 389 mg/dL and no oth-
er substances. Death was certified as due to drowning.

In five of 200 (2.5%) external-exam-only cases, an al-
ternative cause of death was revealed, four of which
were attributed to arteriosclerotic cardiovascular dis-
ease based on clinical history. The fifth case was an
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Figure 6: Drug deaths by manner.
Page 13

Andrew & Duval « Limited Resources for Opiate Deaths
ACADEMIC FORENSIC PATHOLOGY: THE OFFICIAL PUBLICATION OF THE NATIONAL ASSOCIATION OF MEDICAL EXAMINERS
©2017 Academic Forensic Pathology International
Downloaded from www.afpjournal.com by an AFP Journal subscriber
This article is for personal use only and may not be shared or distributed in any fashion



individual with a documented intracerebral hemor-
rhage in which stimulant abuse was suspected, but not
proven.

The 2010 data are summarized in Table 2. All 91
deaths suspected to be drug-related based on inves-
tigative information alone, were referred for autopsy.
These represent cases wherein an external examina-
tion with toxicology would be performed in 2016. In
79 cases, the cause of death was indeed due to acute
drug intoxication. Alternative causes of death revealed
at autopsy in 12 (13.2%) cases included five deaths
due to arteriosclerotic cardiovascular disease, and one
each of meningitis, pulmonary thromboembolism,
pulmonary vascular disease stemming from injec-
tion of oral pharmaceuticals, aspiration pneumonitis,
acute ethanol intoxication, and diabetic ketoacidosis.
One case was certified as manner undetermined. Of
the 12 cases that had alternative causes of death, five
(5.5%) had a positive toxicology screen. Results for
this group are summarized in Table 3.
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DISCUSSION

The aim of this brief review was to determine the re-
liability of the approach of not performing autopsies
in all suspected drug-related deaths. The following are
possible outcomes and explanations using such an ap-
proach:

1. No autopsy/Toxicology negative:
a. Truecauseofdeathmissed by notdoingautopsy
b. True drug death but agent undetected
i. Fentanyl analogues or novel psycho-
active substances beyond laboratory detec-
tion capacity
ii. Drug metabolized to undetectable levels

2. No autopsy/Toxicology positive:
a. True drug death
b. Not a drug death, true cause of death missed
by not doing autopsy

- Drug
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Figure 7: Drug deaths versus traffic deaths, 1995-2016.
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The 10.5% rate of alternative causes of death in the
autopsy group appears to be an endorsement of autop-
sying cases wherein, despite a known history or scene
suggestion of drug intoxication, the circumstances of
death remain murky. This also compares favorably
with the 13.2% rate of alternative causes of death
when all such cases were autopsied in 2010. None of
the autopsy cases requested by law enforcement for
prosecutorial purposes under the current system have
had an alternative cause of death. If one is willing to
assume the toxicology results in the 97.5% of exter-

nally examined subjects were sufficient to explain
the deaths, this concordance rate appears satisfactory.
However, as the 2010 data show, up to 5.5% of such
cases may have been misclassified as drug deaths in
absence of an autopsy. This can be extrapolated to a
total of 12 of the 195 cases certified as drug deaths
to have been misclassified. Answering the question
of whether or not autopsying these individuals would
have actually pushed the alternative diagnoses closer
to the 10% of the autopsy group will require a differ-
ently designed study.

Autopsy (n=152) External Examination (n=200)

Toxicology sufficient to certify death due to intoxication

Toxicology not consistent with death due to acute intoxication

136 (89.5%) 195 (97.5%)

16 (10.5%) 5 (2.5%)

Autopsy of Suspected Drug Death

Toxicological cause of death/Toxicology positive
Toxicological cause of death/Toxicology negative
Alternative cause of death/Toxicology positive

Alternative cause of death/Toxicology negative

Cause of Death

79 (86.8%)
0
5(5.5%)
7(7.7%)

Postmortem Toxicology

Arteriosclerotic cardiovascular disease

Acute and chronic pulmonary vascular disease with pulmonary hypertension from injection of oral

pharmaceuticals

Arteriosclerotic cardiovascular disease

Arteriosclerotic cardiovascular disease

Pulmonary thromboembolism due to obesity (Body mass index 41.4 kg/m?)

Methadone 62 ng/mL
Oxycodone 420 ng/mL

Amlodipine 60 ng/mL
Acetaminophen 20 ug/mL
Oxycodone 210 ng/mL

Bupropion 130 ng/mL
Hydroxybupropion 370 ng/mL
Citalopram/Escitalopram 190 ng/mL

Methadone 720 ng/mL
2-ethylidene-1,5-dimethyl-3.3-
diphenylpyrrolidine160 ng/mL
Benzoylecgonine 240 ng/mL
Hydroxyzine 20 mg/mL

Clonazepam 15 ng/mL

7-Amino Clonazepam 180 ng/mL
Morphine 10 ng/mL
Hydromorphone 18 ng/mL
Nortriptyline 130 ng/mL
Fluoxetine 140 ng/mL
Norfluoxetine 190 ng/mL
6-Monoacetylmorphine 110 ng/mL
(Urine)

Quetiapine 21 ng/mL
Sertraline 51 ng/mL
Buprenorphine 1.7 ng/mL
Norbuprenorphine 1.7 ng/mL
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There are other alarming issues that spotlight the vul-
nerability of this case triage approach to error. For
example, there were an additional 54 cases not sus-
pected to be toxicologically mediated deaths at initial
investigation that turned out to be drug intoxications,
typically older individuals signed out as natural deaths
with subsequent toxicology results that warranted an
amendment of the original death certificate. Clearly,
there is an unavoidable subjective component to the
scene investigation that can influence the decision to
bring in any given case for autopsy. The following
examples were autopsied on the basis of a slightly
atypical presentation for a drug-related death. Ideal-
ly, these individuals would have been autopsied under
the guidelines in the flow chart above; however, some
practitioners may have elected to only perform exter-
nal examinations with toxicology, which may have
led to erroneous death certification.

Case 1: 29-year-old female with a history of asthma,
chronic pain and prescription drug abuse. Scene in-
vestigation revealed numerous unaccounted for oxy-
codone and alprazolam tablets. She became unrespon-
sive while attempting nebulizer treatment. Autopsy
findings were consistent with severe asthma. Post-
mortem toxicology showed free morphine, 6-mono-
acetylmorphine, and oxycodone.

Case 2: 41-year-old male with a history of intrave-
nous drug abuse, found dead in the attic of a known
“heroin house” with drug paraphernalia. There were
recent complaints of fever and diarrhea. Autopsy re-
vealed Staphylococcus aureus sepsis in the setting of
acute influenza A infection. Fentanyl was detected in
urine only.

Case 3: 24-year-old male with a history of insu-
lin dependent diabetes mellitus and substance abuse
found dead on bedroom floor with illicitly obtained
buprenorphine nearby. There were recent complaints
of vomiting. Autopsy revealed diffuse esophageal ne-
crosis (“black esophagus™) and diabetic ketoacidosis.
Postmortem toxicology showed a fentanyl concentra-
tion of 0.83 ng/mL.

G EEENE - e

Case 4: 27-year-old female with a history of heroin
use arrested in the emergency department after pre-
senting with altered mental status. The decedent’s sis-
ter offered a recent history of shortness of breath and
lethargy. At autopsy there was necrotizing pneumonia
and infective endocarditis. Postmortem toxicology
showed a fentanyl concentration of 29 ng/mL.

Case 5: 30-year-old male with a history of substance
abuse found gasping and moaning in bed following
an apparent seizure. A spoon bearing powdery residue
was in a pocket. Florid lyme carditis in a 704 g heart
was the critical autopsy finding. Postmortem toxicolo-
gy showed a fentanyl concentration of 7 ng/mL.

Case 6: 29-year-old male with a history of heroin use
arrested for driving under the influence. He was driv-
en home from jail by his wife and en route complained
of sweating, nausea, vomiting. He was found dead in
his bathroom hours later with a drug packet in his wal-
let. At autopsy, there was an occlusive thrombus in
the left main coronary artery. Postmortem toxicology
showed a fentanyl concentration of 5.4 ng/mL.

CONCLUSION

A case triage system developed to cope with a dramat-
ically increased caseload stemming from this jurisdic-
tion’s current struggle with opiate- and opioid-related
fatalities has been presented. The retrospective data
from 2010 in 2016 show a relatively high degree of
reliability of this case triage method. We cannot, how-
ever, endorse such an approach over the long term.
This preliminary study suggests that up to 5.5% of
nonautopsy cases would be misclassified as drug in-
toxications and, as the individual cases outlined in
the discussion section show, toxicological evidence in
cases undergoing external examination only may sug-
gest a drug-related death when autopsy would reveal
an alternative, nontoxicological cause of death.

This goes beyond mere academic interest, as the cur-
rent wave of opioid fatalities is an important public
health issue, and when these deaths involve the crim-
inal justice system it is even more important to be
correct. Both the public health and criminal justice
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systems are not optimally served by this approach.
Considering the latter, by convention, the death cer-
tificate standard is “more probable than not.” Our data
suggest that 5.5% of cases not autopsied may be in-
correctly certified as drug-related deaths. Is a 94.5%
chance of being correct beyond a reasonable doubt?
Regarding public health, missed alternative causes of
death would not be recorded in vital statistics. In addi-
tion, OCME typically tests for hepatitis B, C and HIV
in autopsy drug deaths but not on external examina-
tions, save for the instance of a needle stick or other
exposure.

While we unreservedly endorse the existing NAME
standard of autopsying such cases, we remain firmly
entrenched in a system that demands doing more for
less. To date, we have not experienced any pushback
from families given the potential delay in release of
remains, though funeral homes have balked at being
reimbursed for transport to OCME but not for trans-
port to the holding funeral home from the scene of
death. Additionally, more detailed study may further
refine and improve the reliability of such a case triage
system in the event that an office should remain under
resourced, even in the face of a markedly increased
caseload. Inaccurately classified cases could be exam-
ined in detail to develop improved case triage criteria.
Some jurisdictions use commercially available field
tests to determine disposition of such cases. Ideally,
a study of autopsy results in cases that meet criteria
for external examination as outlined in this prelimi-
nary study could be carried out to more directly assess
the accuracy of the hypothesis behind the case triage
system. Analysis of the cost benefit ratio as well as
reliability of such an approach is worth further study
as well. Analysis of the true cost of doing autopsies
on all suspected drug deaths would describe in detail
the actual financial burden of this approach in small,
rural, or other under-resourced jurisdictions.
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