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Abstract
The National Association of Medical Examiners convened an expert panel to update the
Association’s evidence-based recommendations for investigating and certifying deaths
associated with opioids and other misused substances to improve death certificate and mortality
data for public health surveillance. The recommendations are:
1. Autopsy provides the best information about a decedent’s medical condition for optimal
interpretation of toxicology results, circumstances surrounding death, medical history,
and scene findings. The panel considers autopsy an essential component of investigating
apparent overdose deaths.
2. Scene investigation includes reconciling prescription information and medication counts.
Investigators should note drug paraphernalia or other evidence of using intoxicating
substances.
3. Retain blood, urine, and vitreous humor whenever available. Blood from the ilio-femoral
vein is preferable to blood from more central sites.
4. A toxicological panel should be comprehensive, including potent depressant, stimulant,
and antidepressant medications. Detecting novel substances present in the community
may require special testing.
5. When death is attributed to a drug or combination of drugs (as cause or contributing
factor), the certifier should list the drugs by generic name in the autopsy report and death
certificate.
6. The best classification for manner of death in an overdose without any apparent intent of
self-harm is “accident.”
Key words: forensic pathology, forensic toxicology, opioid, opiate, death certification, autopsy,
drug misuse, surveillance, public health
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Introduction
In 2014, the National Association of Medical Examiners (NAME) and the American
College of Medical Toxicology (ACMT) published a joint position paper of recommendations
for the investigation, diagnosis, and certification of deaths related to opioids.1 (Throughout this
document the term “opioid” refers to any substance that stimulates the body’s opioid receptors,
whether that substance is naturally-derived, semisynthetic, or synthetic.) The Centers for Disease
Control and Prevention (CDC) provided financial support that allowed an expert panel of
pathologists and toxicologists to meet and address death investigation and certification of opioidrelated deaths. The panel worked through 2013 to develop evidence-based recommendations for
the practice of death investigation and autopsy, toxicological analysis, interpretation of those
analyses, and death certification, in order to better inform public health surveillance and
epidemiologic efforts. That panel’s work led to the paper approved by each organization and
published in 2014.
The 2014 Position Paper accomplished its goal of providing evidence-based
recommendations, shown through death certificate data by improved specificity for drugs
causing overdose deaths following publication of the paper. The specificity for drugs causing
death rose from 75% of certified overdose deaths in 2012 to 88% in 2017.2 This improvement
led the CDC to support an update of the position paper now that the 2014 position paper has
sunsetted in accordance with NAME policy.3
Deaths from overdose continued to increase from 2014 (47,055 deaths)4 to 2017 (70,237
deaths). Provisional data for 2018 show a 4% decrease from 2017, but the number of deaths from
overdose in 2018 still exceeds deaths from overdose in 2014 by 44%.5 While deaths involving a
prescription opioid have declined, heroin deaths are holding steady and fentanyl deaths continue
to increase. Meanwhile, deaths associated with stimulants such as cocaine or methamphetamine
are increasing, often in combination with fentanyl. Novel illicit drugs such as fentanyl analogs
and cathinone congeners are making toxicological identification of the specific drugs causing
death more difficult. The need for careful surveillance for overdose deaths remains, and thus
NAME, with the CDC’s support, convened a new panel to review the 2014 position paper, the
medical literature published in the interim, and the changing nature of drug deaths in the United
States. This panel followed the same process that the first panel utilized and again responds to
six questions designed to address investigation and certification of a suspected drug-related
death. These responses constitute the best evidence-based practices at this time.
1. Within the bounds of state law, which deaths require assumption of jurisdiction and
performance of an autopsy?
Autopsy provides the most accurate means of determining the cause of death.6 Accordingly,
NAME in its Forensic Autopsy Performance Standards continues to recommend autopsy as an
integral part of investigating any death where intoxication is suspected of causing death.7 Given
that the number of overdose deaths has tripled in the past two decades,8 the number of deaths that
require autopsy according to this standard of practice may be overwhelming for the resources of
a death investigation office (personnel and budget). It would be convenient if some less intensive
means of postmortem examination rivaled autopsy for accuracy, but the published evidence
offers no substitute for autopsy. Studies published decade after decade show that autopsy
provides the most sensitive and specific data to establish the factors that may have caused or
4
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contributed to death,9,10,11 including the practice of forensic pathology. 6,12,13 External
examination alone is less accurate than autopsy when drugs are present in the decedent,14 even in
the presence of scene findings that strongly suggest overdose as a possibility.15 Postmortem
radiology imaging, such as computed tomography scans, seems to offer some promise, but the
literature concerning virtual autopsy and overdose deaths is sparse. A few articles concentrate on
prescription medication overdoses.16-17 A general study describes the use of postmortem CT
scans in Australia as an integral part of the preliminary case evaluation process, along with
medical history, circumstances surrounding death, the external appearance of the body, and
overnight toxicology screens.18 The report indicates that this process has reduced the office
autopsy rate from 62% to 47%, but the report goes on to state that postmortem CT scans are an
adjunct to autopsy by predicting findings at autopsy.18 A study of the role of postmortem CT in
the investigation of intentional medication overdoses found that in most cases of confirmed
overdose the CT images showed no diagnostic features, though in some cases a well-defined
layer of radio-opaque material was visible along the gastric mucosa.16 The authors of these
studies do not mention the role of CT in overdose deaths involving illicit drug or substance
misuse. One article reports a retrospective study of individuals that died of intoxication with
heroin or methadone or both.19 The bodies in the study group and control group were examined
after death by both whole body CT imaging and by conventional autopsy. The authors report that
the triad of cerebral edema, pulmonary edema, and bladder distention was 100% specific but
only 26% sensitive for a death due to opioid intoxication when compared to the control group.
Given the paucity of scientific studies on the use of postmortem CT and other enhanced imaging
in the investigation of suspected overdose deaths, the panel finds that this modality is best
considered experimental and not ready for application in routine forensic practice until more
studies comparing autopsy with postmortem CT imaging are published.
Taking the factors discussed in the preceding paragraph into consideration, the panel
continues to recommend that a medical examiner or coroner (ME/C) assume jurisdiction and
perform, or cause to be performed, an autopsy to determine the cause and manner of death
whenever intoxication is suspected as a possible cause for death (with one exception described
below). Peer-reviewed articles showing evidence that external examination-only coupled with
strong evidence of illicit drug use (such as a cooker spoon and syringe on a countertop) are just
as accurate as autopsy in a similar type of death scene have not been published. Scientific articles
have been published for decades showing that diagnoses will be in error when compared to an
autopsy in up to 20-30% of cases,6,8-13 and death investigation offices can provide more accurate
determinations of the cause of death in suspected overdoses as well as in other cases by
performing autopsies in these cases.
In an ideal world every death investigation office would have the resources and personnel
to investigate each death reported to the office with an autopsy, but not every office operates in
ideal circumstances. This leaves an office in the difficult position of not autopsying bodies that
are best evaluated with an autopsy or else exceeding the NAME standard for maximum number
of autopsies (250) per pathologist per year.7 Neither of these choices serves the public well. For
the good of death investigation and for public health the panel strongly recommends that a ME/C
office receive enough funding and personnel to allow for autopsy of these suspected overdose
deaths without violating the NAME autopsy practice standards.
An autopsy includes external examination, and in a suspected overdose death the
pathologist should look for signs of illicit drug use, such as needle marks or needle tracks or any
drug evidence or paraphernalia in the decedent’s clothing.20 The internal examination includes
5
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examination of the organs in the torso, head, and neck, where a pathologist may find evidence
such as drug evidence or patches in a body cavity, pulmonary edema, a distended bladder, brain
swelling,21 or birefringent foreign body material in the lungs.22 The panel recommends that
whenever a ME/C does assume jurisdiction in a death, the ME/C should also seek and assume
custody of any laboratory specimens obtained prior to death by medical professionals (e.g. blood,
serum, or urine).23 A death investigation office will increase its chance of obtaining hospital
specimens by developing collegial relationships with the appropriate health care laboratories.
Before proceeding to Question 2, it is important to note that the NAME Forensic Autopsy
Performance Standards do allow for deferring autopsy in a select subset of suspected overdose
cases, specifically delayed deaths due to overdose or suspected overdose.7 The panel agrees with
this practice for this subset of cases. Such cases still deserve postmortem investigation with
review of the medical record from the time of hospital admission to death. In determining the
contribution of substances detected by toxicological analysis, the pathologist should look for
particular features in the hospital evaluation, such as antemortem drug screens, clinical course
and diagnoses, and any CT scans that may show lack of any internal finding that could better
explain death. It is important to seek any admission blood or urine that could be used for
postmortem toxicological analysis.
Finally, death investigation is governed by individual state or local law, with many
factors informing regional variations in practice. Local laws governing jurisdiction influence
which cases receive autopsies.7 Individual families or entire communities may object to autopsy
due to the procedure’s real or perceived inconsistency with their religious or cultural priorities.
In some cases, this has led to a legal hearing before a judge.24 Far preferable to settling such
disagreements in court is to develop good professional relationships with representative faith
leaders in the community of practice and to involve those leaders in the interview portion of
investigations occurring in their communities. An informed and empathetic discussion with the
family and a faith leader that the family respects will often allow the family and the death
investigation office to reach an acceptable accord. One common misapprehension about the
forensic process is that a long delay will occur prior to interment (usually the delay is shorter
than the family anticipates, and frequently the pathologist can adjust the timing of autopsy on a
case-by-case basis). Another misunderstanding is that the pursuit of cause and manner of death is
one of purely medical curiosity, when in fact the cause and manner of the certification will likely
have bearing on the family’s ensuing administrative needs. Families sometimes do not
understand that the implication or exclusion of another person’s involvement in the
circumstances of the subject’s death may depend on autopsy findings. In the event that the family
and death investigation office cannot reach an agreement suitable to each party, then a judge may
hear and decide the matter.24-25 In the event of a court order prohibiting an autopsy, the
pathologist may wish to explain to the judge that the death certificate will indicate that a court
order prohibited autopsy, which may lead the judge to reconsider the order prohibiting autopsy.
2. What constitutes an appropriate and necessary scene investigation?
The expert panel continues to support the practices recommended in the USDOJ NIJ
Death Investigation Guidelines published by the United States Department of Justice.26 The
panel concurs with the investigative guidelines calling for an investigator and ME/C to look for
evidence of drug use or misuse; examples are listed in Table 1. The ME/C should document any
medical therapy, both at the scene in the form of acute resuscitation attempts (e.g., intravenous
6

Recommendations for the Investigation, Diagnosis, and Certification of Deaths Related to Opioid and Other
Drugs
December 17, 2019 – December 17, 2024

access sites, naloxone administration) and subsequently in the form of medical and prescription
records concerning the decedent’s medical history.
Powerful opioids such as carfentanil have created fear that individuals responding to and
investigating a scene may be overcome and even die by accidentally inhaling or touching these
extremely potent substances. Fortunately, this fear has proved to be more theoretical than
practical. The members of the American College of Medical Toxicology have extensive
experience evaluating individuals in the emergency setting, and their experience has shown that
simple measures are adequate to protect responders. Nitrile gloves prevent dermal absorption,
and N95 respirator masks provide sufficient protection in the rare event that drug particles are
suspended in air. Shields to protect the eyes and mouth are appropriate if exposure from a splash
is a concern. Paramedics or individuals working at a death scene should be trained to recognize
the signs and symptoms of opioid intoxication and have naloxone readily available to administer
if an individual shows objective signs of hypoventilation or a depressed level of consciousness.
The ACMT has a full position statement on this subject.27
The 2019 Position Paper Panel recommends taking an inventory of medications found at
the scene. There is a place for judgment in making such an inventory on the part of the
responsible death investigation system. All substances that seem pertinent are worthy of
inventory, but an office must develop its own policies concerning how diligently to search and
where a search ends (that is, does the investigator inventory substances and medications found in
the immediate vicinity of the decedent, in the room, in the entire house?). If possible, state
prescription drug monitoring programs should be queried for information that can be useful in
the evaluation of deaths where opioids are detected. Prescription drug monitoring programs are
an effective means of reducing prescription drug diversion and thus “safeguard public health and
safety while supporting the legitimate use of controlled substances.”28 The panel recommends
that ME/Cs have access to the information available in prescription drug monitoring programs.
Given the ease of travel in the United States, access to the prescription drug monitoring programs
in adjacent states is appropriate for death investigation offices.
3. When is it appropriate or necessary to perform toxicology testing?
The combination of history, investigative information, and autopsy is an insensitive indicator
of drug intoxication,29-30 but constraints on resources are common in forensic practice. Some
forensic offices have found it useful to assess cases in the morgue for the presence of drugs
based on a quick screening test of urine with a kit.30-31 Screening tests alone offer generally
incomplete evidence, are subject to false positives, lack confirmation, and are thus inadequate for
establishing a cause of death.30 -31 Therefore, the panel recommends performing toxicological
analysis to identify and quantify controlled and illicit substances as well as appropriate novel
illicit drugs on all decedents for whom one or more of the following circumstances are true:
1. Known history of prescription drug or illicit substance use; 32
2. Evidence of opioid or illicit drug or substance use revealed by scene investigation;
3. Autopsy findings suggesting a history of illicit drug or substance use (including needle
marks, hepatic cirrhosis, and cases in which birefringent crystalline material is within
foreign body giant cells in the lungs);
4. Massive lung edema and froth in airways present with no grossly visible explanation
(e.g., heart disease) or other non-toxicological explanation (e.g., epileptic seizure);33
5. Potential or suspected smugglers of illicit drugs (mules);34
7
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6. No unequivocal cause for death identified at autopsy;
7. Decedents with a potential natural cause of death visible at autopsy whenever a drug or
substance may also play a role in death, whether that substance may have precipitated
death or contributed to death by an additive mechanism, such as prescription druginduced respiratory depression or methamphetamine-induced cardiomegaly; or
8. Traumatic deaths (that is, deaths caused by something other than natural disease).
The panel makes this recommendation with the understanding that these are general guidelines.
It is not possible to anticipate every possible scenario, and a death investigation office must
develop its own guidelines and use its own judgment as it investigates each case on its own
merits.
4. What are the best techniques for specimen collection and what should be the scope of
the toxicological analysis?
Factors such as delay in autopsy, sampling technique, and specimen preservation
contribute more to inaccuracies associated with toxicological testing than do the testing
procedures themselves.35 Pathologists can mitigate these factors by procuring and storing
toxicology specimens under optimal conditions.23,36 The NAME Forensic Autopsy Performance
Standards call for collection of blood, urine, and vitreous humor as toxicology specimens in all
cases whenever these specimens are available.7 Specimens that may be particularly relevant to
deaths related to opioids include blood, vitreous humor, urine, bile,23,37 and gastric contents.
Because of postmortem redistribution of drugs, the best source of a blood sample for
toxicological analysis is the ilio-femoral vein.23,36 If ilio-femoral vein blood is not available, then
blood from the subclavian vein, the heart or aorta, or any other intact blood vessel is the next
choice, listed in decreasing order of desirability.23 Blood obtained from a body cavity is a
specimen of last resort.
Label each specimen as specifically as possible regarding the anatomical source of the
specimen (e.g., “blood from iliac vein” or “blood obtained externally from femoral vein”, not
“blood”). Store specimens in tightly sealed containers at 4° C for short term storage. Potassium
oxalate and sodium fluoride are the anticoagulant and preservative, respectively, of choice for
blood for routine cases; these chemicals are present in commercially prepared gray top tubes.
Articles summarize and detail specimen selection, collection, and storage.23,36
The introduction of variant forms of drugs into the illicit drug market has made it difficult
for toxicology panels to keep up with the variety of substances being sold and consumed in 2019.
Sharing data among death investigation offices, toxicology laboratories, law enforcement
agencies, etc. may help all these groups keep abreast of the constant change in the illicit drug
market. Keeping abreast of the types of drugs seen locally, including those on the illicit drug
market, is necessary to ensure adequate coverage in toxicological analyses.
An adequate analyte panel for opioid substances includes all common opioid analytes,
including but not necessarily limited to those listed below.
buprenorphine (norbuprenorphine)
codeine
fentanyl (and fentanyl analogs)
8
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hydrocodone
hydromorphone
loperamide
methadone
6-acetylmorphine
morphine
oxycodone
oxymorphone
tapentadol
tramadol
A full toxicological panel should include substances such as
opioids,
benzodiazepines,
antidepressants,
muscle relaxants,
sleep aids,
ethanol,
pain adjunctive medications (e.g., gabapentinoids, select anticonvulsants, etc.),
stimulants, and
new psychoactive drugs that become prevalent
This list will change over time as pharmaceutical companies market new drugs or cease
production of a drug that is currently available and as new illicit psychoactive drugs enter and
leave the market. ME/C offices should have a policy to periodically review the scope of the
toxicology panel that the office routinely requests for its cases.
5. How does the interpretation of postmortem drug concentrations affect the certification
of deaths related to drugs or intoxicating substances?
Death investigation differs from clinical medical practice in the use of toxicological
analysis. Clinicians caring for living patients treat symptoms empirically and have little practical
use for analyses that may not be completed until days after the patient has recovered or died.
Death investigation, on the other hand, can wait for toxicological tests that will definitively
identify and quantify drugs and other chemical substances present in a decedent’s body at the
time of death. Postmortem drug concentrations are useful, even essential, in the determination of
cause of death, but toxicological test results must be interpreted in the context of the
circumstances surrounding death, the medical history, the scene of the death, and the autopsy
findings.38-39
A ME/C must use caution when relying on case studies and published tables of
toxicology results, which are often based on a few cases and provide little or no contextual
information about specific case details. Given the proper circumstances and autopsy findings, a
drug can cause death even at a concentration below what some consider a reported “lethal
range.” Conversely, the simple presence of a drug concentration within the reported “lethal
range” does not necessarily make the drug the cause of death. Furthermore, drug concentrations
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measured in postmortem samples should not be used to calculate the quantity of medication
consumed.40-41
Postmortem redistribution is unpredictable in magnitude and direction and may not occur
in every case. Nevertheless, a ME/C can generally make reasoned, clear, and defensible
determinations of the cause and manner of death by using sound judgment based on the complete
investigative and autopsy findings. The existence of postmortem redistribution should not serve
as an excuse to avoid making decisions concerning cause and manner of death in cases with
toxicological findings.
Tolerance accounts for some of the overlap between therapeutic, supratherapeutic, and
lethal concentrations of opioid analgesics observed in decedents, complicating the interpretation
of postmortem concentrations of opioids and other drugs.42 There is no reliable quantifiable
measure of drug tolerance before or after death. Nevertheless, pathologists able to enter and
search a state’s Prescription Drug Monitoring Program database have access to more data
concerning an individual’s use of opioids than was generally available prior to the creation of
these prescription databases. Evidence of a history of prescription opioid use may allow a
pathologist to infer some degree of opioid tolerance as opposed to a decedent’s being opioidnaïve, remembering that such an inference makes assumptions about appropriate use of the
prescription medication that may or may not be true.
Drug-drug interactions are complex and can occur on two levels – pharmacokinetic and
pharmacodynamic.43 Because many variables determine whether any interactions occur, no a
priori method can determine whether any interaction occurred in a given case; this should not,
however, preclude consideration of potential interactions with respect to cause of death
determination based on known pharmacological properties.
Determination of the cause of death should account for pathways of drug metabolism.
Given that heroin is metabolized rapidly to 6-acetylmorphine (6-AM), the presence of 6-AM in a
biological sample rather than heroin is sufficient evidence to ascribe intoxication to heroin. In the
absence of 6-AM, heroin use can be reasonably inferred by other means. For example, pure
morphine could come from the ingestion of morphine or as a metabolite of codeine. In heroin,
however, codeine from the opium derived from poppies is present as a slight contaminant, and so
a blood morphine:codeine ratio greater than 1 may be considered as evidence of heroin use,44-45
particularly in a setting where illicit drug paraphernalia suggests illicit drug use.46 Of course, if
testing of residue in a syringe at the scene should reveal heroin, then that is stronger evidence
still of heroin use.
Interpretation of solid tissue concentrations of drugs is complicated and often impossible
beyond qualitative evidence of exposure, particularly in a body that has passed beyond autolysis
to a more advanced stage of decomposition. Drugs may distribute unevenly throughout organs
such as the liver or brain because of variations in blood flow, bio-accumulation, solubility in fat
or water, and other factors, further complicating interpretation.47
6. What are the optimal methods for determining and recording (certifying) cause of
death, manner of death, and how injury occurred (including wording on the death
certificate)?
Death certificate data are often used to determine priorities in public health. Four sections of
the death certificate are particularly important to research and public health work on drug-related
deaths – Cause of Death, Other Significant Conditions Contributing to Death, Manner of Death,
10

and the section labeled “Describe How Injury Occurred.” Death certificates must be filed in
accordance with state statutes, and filing is sometimes necessary before toxicology results and
cause are known. Nevertheless, in order to maximize useful information about drug deaths, the
panel recommends that the death certificate be completed with the most specific details available
about a given death and amended when toxicological results are known and interpreted.
Cause of Death
If a death is attributed to a single drug or to a combination of drugs, whether as cause or
as a contributing factor, then the best and recommended practice is to list the generic name of all
of the drugs.48-49 The recommended approach applies to drugs present in concentrations
sufficient to have caused death or to have contributed to death in a given case. Avoid vague, nonspecific descriptions such as “mixed drug intoxication” or “polypharmacy” without including the
names of the drugs responsible for causing death.
It is easy to state that the certifier should record the drug or drugs that caused death, but
distinguishing substances that played a role in death from substances that simply happened to be
present at the time of death is complex, with many factors to consider. Suppose that analysis
revealed eight different substances in a decedent – alprazolam, 6-acetylmorphine, morphine,
codeine, hydrocodone, ethanol, acetaminophen, and diphenhydramine. Choosing only 1 of these
8 substances seems inappropriate, but simply listing every substance also seems inappropriate, as
low concentrations of acetaminophen are unlikely to be toxic. As stated earlier, toxicological test
results must be interpreted in the context of the circumstances surrounding death, the medical
history, the decedent’s experience with drugs, the scene of the death, and the autopsy findings.
Concentrations can help distinguish substances that played a crucial role in causing death from
substances that seem unlikely to be responsible for death. Unfortunately, there is no simple way
to definitively distinguish between lethal and sub-lethal concentrations for an individual
decedent since many factors influence the concentration in postmortem sample (e.g. postmortem
redistribution) and its impact on the individual (e.g. tolerance). Nevertheless, knowledge of
human physiology and pharmacology can provide useful clues for making this determination.
The panel recommends consulting with a forensic pathologist or toxicologist when difficult
questions of interpretation arise, as pathologists and toxicologists have experience with
postmortem casework.
Drugs can be divided into various classes based on their mechanism of pharmacologic
action. Opioids (heroin, fentanyl, fentanyl-analogs, oxycodone, hydrocodone, methadone, etc.)
depress the normal function of the central nervous system, including the drive to continue
breathing. Drugs in the benzodiazepine family (e.g. diazepam, alprazolam, lorazepam,
temazepam, etc.) also depress the normal function of the central nervous system, as do ethanol
and barbiturates. If investigation into the circumstances surrounding death indicates that the
decedent seemed drowsy or difficult to wake or developed loud snoring, then that scenario
suggests that any drugs present that depress the normal function of the central nervous system
were likely to have played a role in causing that death.20
Other drugs stimulate the central nervous system, such as cocaine, drugs in the
amphetamine family (methamphetamine or other amphetamine drug forms such as 3,4methylenedioxymethamphetamine or 3,4-methylenedioxyamphetamine, etc.), and cathinones. If
investigation into the circumstances surrounding death indicates that the decedent seemed
unusually frantic or complained of burning up, or if the decedent entered a frenzied state
exhibiting unusual strength, then those scenarios suggest that any drugs present that stimulate the
11

central nervous system as cocaine and amphetamines do were likely to have played a role in
causing that death and should be listed as causing death.50 The presence of contraction band
necrosis in the heart also suggests that one or more of these sympathetic nervous system
stimulants played a role in death, particularly if death followed a sudden collapse.22
Because cocaine and amphetamines are cardiotoxic, they have the potential to cause a
dysrhythmia, which can cause sudden collapse and death.22 Methadone also has the potential to
cause a dysrhythmia and sudden death because of its association with a particular dysrhythmia
called torsades de pointes.51 Consider these substances as potential causes for death if they are
present on toxicological analysis and the history indicates a sudden collapse and death.
As initially stated, determining which drugs played a role in death is difficult, and it is not
made any easier by some of the new drugs that have entered the illicit market. Kratom and other
new psychoactive substances appear to have both stimulant and sedative aspects to their
pharmacologic action, and more substances are being released illicitly that have never had their
pharmacological properties in humans determined. It is reasonable to consider structurally
similar compounds as having similar pharmacologic effects in the certification of deaths
involving chemical analogs that have not as yet been studied as thoroughly as their bettercharacterized parent compounds. Whatever the circumstances surrounding death and whatever
the substances detected by toxicological analysis, the goal for death certification is to record the
drug or drugs that the certifier believed caused or contributed to death. In 2019, the CDC
published a reference guide with examples for completing the death certificate for drug toxicity
deaths.52 The CDC instructs certifiers to list only the parent drug rather than all the drug
metabolites that may be listed in a toxicology report. For the hypothetical example where 8
different substances were detected in a decedent mentioned above, the best approach is to certify
that “heroin” played a role in causing death rather than listing “6-acetylmorphine” and
“morphine” (heroin metabolites) and “codeine” (an opioid naturally present in opium poppies
and thus in heroin). Finally, the order in which the drugs are listed makes little difference to the
public health system. The important thing is to record the drugs responsible for causing death
and not to record drugs that played no role in death.
Other Significant Conditions
In this section, also referred to as “Part II” of the Cause of Death, list conditions that
might have predisposed the person to death but which the certifier does not consider sufficient to
have caused death in this particular case. For example, obstructive sleep apnea might contribute
to death from an opioid overdose without being the underlying cause of death. The
recommendations for specificity in wording the cause of death also apply to listing contributing
factors. It is inappropriate to list all substances detected on toxicological analysis in this section,
just as it is inappropriate to list medical conditions that did not cause death, however interesting
those substances or conditions may be. The information supplied on the death certificate should
pertain to the death.
Manner of Death
Drug-related deaths are often complex, requiring thorough investigation. This
investigative information is then used in conjunction with the results of the autopsy and
toxicological testing to determine a manner of death, whether accident, suicide, or homicide. The
determination of suicide is often difficult; ME/Cs must base a determination of suicide on
appropriate investigative information and postmortem findings and be able to defend this
12

determination. Published guidelines from the CDC indicate that in a suicide the fatal injury must
be consistent with being self-inflicted and that there should be indication of intent of selfharm.49,53 By these criteria, intentional misuse of opioids in excess amounts for self-treatment or
for the sensations that the drugs cause, while dangerous, does not by itself constitute a suicide.
At the same time, assigning “undetermined” as the manner of death as a matter of course for
deaths due to intoxication does not serve the public good, nor does this practice support efforts to
intervene and prevent future intoxication deaths of a similar sort. The panel recommends
classifying deaths from the misuse of opioids without any apparent intent of self-harm as
“accident.” Reserve “undetermined” as the manner for the rare cases in which evidence exists to
support more than one possible determination, that is, where some evidence suggests accident
and other evidence suggests suicide or homicide.
It is important to note that a death certificate is a public health document designed to
provide information to promote improved public health. A death certificate is no place for the
legal system to try to arrange words and concepts in a way to help one side of a potential legal
dispute gain an advantage over the other side in a court of law. In particular, “homicide” as a
manner of death is not a legal charge, and therefore it makes no medical sense to certify a death
as a “homicide” to help an attorney that anticipates bringing some sort of criminal charge of
wrongful death in a given case. The legal system must bring legal charges according to its
mandate, and it can do so regardless of the manner determination by the certifier. Homicide as
the manner of death for a drug overdose should be reserved for an intentional exposure to
inappropriately sedate or end the life of a specific individual as a kind of assault or poisoning.
How Injury Occurred
Public health research seeks trends or associations with a specific cause of death to help
determine the type of programs that may help reverse practices leading to unnecessary deaths. It
is for this reason that death certificates request information on how the injury occurred. On the
other hand, relatives of decedents are often opposed to having sensitive information on a
document that they must present publicly in tending to the decedent’s affairs after death.
Meanwhile, the certifier often knows few of the sorts of details that health departments wish to
know about overdose deaths, such as route of administration or the source of the drug. To the
extent possible, health departments hope that certifiers will provide information in the “How
Injury Occurred” field concerning information about the decedent’s medical history that directly
pertains to the cause of death, the route of administration, the drug source, and the type of drug
formulation. Avoid the use of personal identifiers in this section, as such information may
impede attempts to create de-identified data for public health work and may later prove to be
incorrect.
Where Injury Occurred
Death certificates require a certifier to describe where and when the injury occurred. This
can be difficult or impossible with overdoses. No one but the decedent may know where the
decedent used the drug, or the decedent may have used one drug in one location and another drug
later in a separate location. If the place of substance use is not known, then it is appropriate to
enter the place where the decedent became unresponsive or was found dead.52
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Summary
The recommendations of this panel are based on the best evidence provided in the
medical literature for the investigation, evaluation, and certification of opioid-related deaths at
the time of review. ME/Cs and toxicologists value their ability to work independently, but
cooperation on a problem common to all strengthens the ME/C community’s response to the
opioid epidemic. Use of these recommendations will improve the detection and reporting of
opioid-related deaths. Improved surveillance will reveal the magnitude of opioid-related deaths
more accurately, thus clarifying attempts to decrease the number of opioid-related deaths and
improving public health by monitoring the effects of these interventions.

The panelists gratefully acknowledge the technical support and expertise that Bruce Goldberger,
Nicole Jones, Margaret Warner, Julie K. O’Donnell, and Denise McNally provided during this
work.
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Table 1. Examples of scene findings suggesting opioid misuse.
1. Opioid medications
2. Evidence of intravenous drug use (needles, cooker spoons,
tourniquet, crushed tablets, packets of powder or crystals, other
drug paraphernalia)
3. Evidence of insufflation (chopped pills or residue, chopped lines,
cuts on coffee table glass, cut straws or pen tubes, rolled bills, etc.)
4. Overlapping prescriptions for the same type of prescribed
controlled substances, prescriptions for controlled substances from
multiple pharmacies or multiple prescribers
5. Prescriptions in other people’s names
6. Pills not stored in prescription vials or mixed in vials
7. Injection sites not due to resuscitation attempts
8. Altered transdermal patches
9. Many transdermal patches on the body or transdermal patches in
unusual locations, e.g., mouth, stomach, vagina, or rectum
10. Application of heat to increase the rate of transfer of drug from
transdermal patch to decedent
11. Presence of naloxone
Table 2. Useful information for “How Injury Occurred.”
Information
Examples of details
Medical history
history of chronic pain, origin of pain (motor
vehicle accident, fall, cancer), history or
evidence of drug use or misuse (intravenous
use, prescription medication misuse,
methadone treatment, detoxification
admissions)
Route of administration
oral ingestion, intravenous injection,
subcutaneous injection, insufflated (snorted),
smoked, transdermal, transmucosal, unknown
Source of drug
prescription, illicit purchase, diverted from
another person’s prescription, unknown
source
Type of formulation
long-acting or extended release opioid,
immediate-release opioid
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