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Utility of CDC Screening Guidelines and Autopsy Findings in
Identifying Decedents Who Die of SARS-CoV-2 Infection
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Abstract: We assess the utility of a Centers for Disease Control and Pre-
vention (CDC) guidelines-based coronavirus disease 2019 (COVID-19)
screening checklist for postmortem severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2) surveillance, detailing the relationship between
the histologic findings at autopsy and attribution of death to COVID-19.

SARS-CoV-2 nasopharyngeal swabs were collected at the time of au-
topsy in all “checklist-positive” decedents. Additional “checklist-negative”
decedents were randomly tested daily. Lung slides were blindly reviewed
by 3 pathologists, assessing for the presence of diffuse alveolar damage
(DAD) and other findings. Sixteen decedents had positive postmortem
SARS-CoV-2 nasopharyngeal swabs and underwent complete autopsies.
Seven decedents had positive screening checklists. Of these, 4 had DAD
and 1 had COVID-19–associated thromboembolic disease. Of the 9 decedents
with negative screening checklists, 2 had DAD, but only 1 was attributed to
COVID-19; the other was likely drug related. Acute bronchopneumonia
was the second most common finding, and aspiration was the likely etiol-
ogy in cases without concomitant DAD. COVID-19–related DAD was
identified more commonly in decedents who screened positive by CDC
checklist, but false-negatives did occur. Medical examiner offices should
maintain a low threshold for random testing of decedents even when
COVID-19 is not suspected.

Key Words: CDC screening guidelines, COVID, forensic pathology

(Am J Forensic Med Pathol 2021;42: 118–120)

T he Wayne County Medical Examiner Office (WCMEO) is a
key component of Michigan Medicine's cross-functional, in-

terdisciplinary forensics service. It serves Wayne and Monroe
counties, including the City of Detroit, a region of the state pro-
foundly stricken by the coronavirus disease 2019 (COVID-19)
pandemic. SinceMarch 2020, WCMEO has piloted the collection
and testing of nasopharyngeal swabs from decedents for severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) as a
novel strategy to monitor the tempo of the pandemic. Postmortem
testing is guided, in part, by Centers for Disease Control and Preven-
tion (CDC) screening guidelines and also includes random testing of
individuals not known to have COVID-19 before death. Using this
disease surveillance method, WCMEO has found that the infection
rates in symptomatic or exposed decedents closely matched rates
of laboratory-confirmed infection in the catchment area.1

Autopsy studies have shown that diffuse alveolar damage
(DAD) is the most common lung finding in individuals who die
of severe COVID-192–6; however, the extent to which the histo-
logic findings of COVID-19 are unique is controversial. In a prior
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study using material acquired at autopsy, we showed that DAD in
nonhospitalized decedents with postmortem diagnoses of SARS-
CoV-2 was morphologically indistinguishable from hospitalized
patients who die from COVID-19. In addition, these changes
could not reliably be separated from other causes of DAD on the
basis of histology alone.7 Previous studies in COVID-19 patients
illustrate that DAD of any cause, including SARS-CoV-2 infec-
tion, comprises a spectrum of histologic changes after acute lung
injury. Hyaline membranes are the histologic hallmark of the early
acute phase of DAD but tend to be less conspicuous or absent al-
together in the organizing and persistent fibrotic phases. Diagno-
sis of organizing DAD at autopsy is predicated on other gross and
histologic evidence of catastrophic acute lung injury, including
markedly increased lung weights, expansion and distortion of in-
terstitial structures by organizing fibroblasts and myofibroblasts
with occasional hyaline membrane remnants, hyperplasia of type
2 pneumocytes characterized by variable cytologic alterations in-
cluding nuclear enlargement and nucleomegaly, alveolar collapse
with compensatory expansion of alveolar ducts, squamous meta-
plasia in bronchiolar epithelium, and multiple fibrin thrombi in
small muscular pulmonary arteries, arterioles, and capillaries.

In this study, we review lung findings in SARS-CoV-2–
positive decedents, comparing those who screened positive for di-
agnostic testing using a CDC-based screening checklist with those
who screened negative.We have previously shown that “checklist-
positive” decedents had a significantly higher percentage of posi-
tive SARS-CoV-2 tests, compared with those that were “checklist
negative.”1 Our aims in this study are to critically assess the utility
of CDC screening criteria for selecting decedents for postmortem
testing and to detail the relationship between the histologic find-
ings at autopsy and attribution of death to COVID-19.
MATERIALS AND METHODS
The WCMEO investigates all sudden, violent, and suspi-

cious deaths, and those in which the cause and manner of death
are not readily known. Investigators complete a postmortem
COVID-19 checklist at the scene for all nonhospital deaths
(Table 1), using responses from the person reporting the death,
family members, and others who may be present. The checklist
used for SARS-CoV-2 testing mirrors CDC recommendations.8

When checklist testing criteria are met (“checklist positive”),
SARS-CoV-2 nasopharyngeal swabs are collected at the time of
autopsy. Specimens were tested under emergency use authoriza-
tion using either the RealTimem2000 SARS-CoV-2 Assay (Abbott
Molecular, Des Plaines, IL) or Simplexa COVID-19 Direct Kit
(DiaSorin, Cypress, CA). Additional “checklist-negative” cases
are randomly selected for SARS-CoV-2 testing daily. Decedents
with significant head trauma, anterior lividity, and signs of decom-
position are excluded from random testing, because previous data
showed the most swabs collected on those individuals would return
invalid results.1 Complete postmortem examinations are performed
by qualified forensic pathologists on all cases flagged as possible
COVID-19 by screening checklist. Other indications for full
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TABLE 1. COVID-19 Checklist for Scene Investigators

Question Yes No

Any presumptive or confirmed diagnosis of COVID-19 infection?
Any signs of infection (fever, shortness of breath, sneezing, coughing, chest pain, body aches)?
Any recent travel? If so, where?
Any contacts, family, or friends with suspected or confirmed diagnosis of COVID-19 or signs of infection?
Were nasopharyngeal and/or oropharyngeal swabs performed for respiratory viral panel and/or COVID-19?
If so, when and what were the results?

TABLE 2. Patient Characteristics and Histologic Lung Findings

Checklist Positive
(n = 7)

Checklist Negative
(n = 9)

Age range, (mean), y 20–67 (50) 0.25–67 (43.7)
Age <65 y 5 7
Age ≥65 y 2 2

Male:female 6:1 6:3
Black:White 6:1 9:0
Manner/cause of death
Natural 6 2
COVID-19 pneumonia 4 1
Hypertensive CVD 1 1
COVID-19 TE 1 0

Accident 0 6
Drug overdose 5
Multiple traumatic
injuries

1

Homicide 1 1
Histologic lung findings
Diffuse alveolar damage 4* 2
Acute BP with aspiration 2 1
Acute BP without
aspiration

1* 0

TE with pulmonary
infarcts

1 0

No significant pathology 0 6

*One cases showed both diffuse alveolar damage and acute
bronchopneumonia.

CVD, cardiovascular disease;BP, bronchopneumonia; TE, thromboembolism.
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autopsy include homicides, accidents, and natural deaths in dece-
dents younger than 55 years. At the time of autopsy, representative
sections of tissue, including the lung, are submitted for tissue pro-
cessing and hematoxylin and eosin–stained slides are made. Sam-
pling of the lungs is directed by the gross findings to include
areas of heterogeneity, always including bilateral sections, with
number of blocks ranging from 3 to 9.

From March 30, 2020 to June 22, 2020, 697 decedents were
tested for SARS-CoV-2. Of these, 60 were positive. Sixteen
(26.7%) of these SARS-CoV-2–positive decedents underwent au-
topsy and comprise our study group. All lung slides were re-
viewed by 3 pathologists (K.E.K., J.D., J.L.M.), who were
blinded to the gross findings, cause, and manner of death. Two re-
viewers (J.D., J.L.M.) were blinded to the results of COVID-19
testing. Diffuse alveolar damage was scored as present or absent
based upon identification of hyaline membranes and/or the find-
ings unique to the organizing phase. Histologic diagnoses were
rendered in all cases and other pathologic findings noted. This au-
topsy study is exempt from institutional review board approval.

RESULTS
Sixteen (n = 16) decedents had positive postmortem SARS-

CoV-2 nasopharyngeal swabs and underwent complete autopsies
(Table 2). Four decedents were included in a previous study.7

The study group comprised 12 males and 4 females, ranging in
age from 3 months to 67 years (mean, 46.5 years). Fifteen dece-
dents were black; 1 was white. The manner of death was reported
as natural in 8 cases, accident in 6, and homicide in 2. Gross and
histologic examination of cardiac tissue showed no evidence of
myocarditis in the study group.

Seven decedents (44%) had positive COVID-19 screening
checklists. Four (57%) checklist-positive decedents had DAD at
autopsy; in 1 of these, DAD was complicated by concomitant
acute bronchopneumonia without evidence of aspiration. The
manner of death was reported as natural in all 4 of them, and all
were attributed to COVID-19. Three decedents with positive
checklists showed findings other than DAD. The manner of death
was reported as natural in 2 of them, and 1 was attributed to
COVID-19–associated thromboembolic disease. This decedent
had multiple large and small vessel thrombi/thromboemboli with
associated pulmonary infarcts. Examination of this decedent's
leg and pelvic veins identified no specific source for thromboem-
bolism. The other checklist-positive decedent without DAD for
whom the manner of death was natural died of hypertensive cardio-
vascular disease andwas discovered to have aspiration-related acute
bronchopneumonia at autopsy. One decedent was a victim of homi-
cide after a gunshot to the neck for which he was hospitalized for
17 days. His lungs showed aspiration-related acute bronchopneu-
monia at autopsy.

Nine decedents (56%) had negative COVID-19 screening
checklists. Two (22%) checklist-negative decedents had DAD
without bronchopneumonia at autopsy. One of these decedents
© 2021 Wolters Kluwer Health, Inc. All rights reserved.
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was ruled a natural death for which the cause was COVID-19
pneumonia given the absence of other findings or underlying con-
ditions that might otherwise explain the presence of DAD. In this
case, the scene investigator had questioned a neighbor, because
the decedent seemed to live alone and the decedent's family was
not available for questioning. The neighbor indicated that the de-
cedent had not been seen more than 10 days before being found
dead and all checklist questions were “no's.” The cause and manner
of death was drug abuse accident in the other checklist-negative
decedent discovered to have DAD at autopsy. Postmortem toxi-
cology demonstrated breakdown products of cocaine and heroin,
as well as parent fentanyl in the blood, and 6-monoacetylmorphine,
the immediate breakdown product of heroin, in the vitreous fluid.
In this case, the decedent was initially transported to an area hos-
pital as an unknown subject where he died in the emergency de-
partment, and all checklist questions responses were, therefore,
unknown.
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Three additional decedentswho screened negative for COVID-19
had minor abnormalities in their lungs at autopsy that were of un-
certain significance. One 3-month-old decedent was a victim of
homicide after blunt force trauma and had rare fibrin thrombi in
otherwise normal lungs without hyaline membranes or other paren-
chymal changes of DAD. One decedent died of hypertensive heart
disease and had a very focal paucicellular fibrinous pneumonia and
vascular calcifications in otherwise normal lungs. Another had
evidence of acute hemorrhage after rupture of a cocaine-related
aortic dissection.

Four checklist-negative decedents, all of whom experienced
accidental deaths (1, multiple injuries suffered in a motor vehicle
accident; 3, drug intoxication), had no abnormalities in their lungs
at autopsy.

DISCUSSION
Decedents in a large, urban forensics practice, who satisfy

CDC COVID-19 testing criteria (“checklist positive”), are more
likely to have died of natural causes attributable to SARS-CoV-2
infection. Diffuse alveolar damage was the most common finding
in patients that died of COVID-19–related respiratory failure as
previously reported, including 1 decedent whowas “checklist neg-
ative.”This person lived alonewith no family or friendswho could
provide timely responses to checklist questions, a limitation of CDC
testing criteria in certain vulnerable populations. This suggests that
surveillance strategies to monitor infections rates in large, urban
medical examiner's offices should include random testing of cases
in which COVID-19 is not suspected.1 These observationsmay also
inform revised testing strategies for the living in vulnerable popu-
lations disproportionately impacted by COVID-19.

Lung diseases other than those related to COVID-19 occur in
decedents who test positive for SARS-CoV-2 infection. This in-
cludes decedents in whom COVID-19 may be suspected. Acute
bronchopneumonia was the second most common abnormality
identified at autopsy in the lungs of all decedents, whether they
were checklist positive or negative. The rate of acute broncho-
pneumonia in our population was lower than that observed by
others and is consistent with observations of lower rates in non-
hospitalized patients.4–7 Nearly all of our cases with acute bron-
chopneumonia satisfied CDC criteria for COVID-19 testing,
qualifying them as the forensic equivalent of “persons under in-
vestigation.” Aspiration was the likely etiology in three quarters
of themwith no direct link to SARS-CoV-2 infection and no asso-
ciated DAD, indicating the value of critical histopathologic assess-
ment to exclude other causes of life-threatening lung disease in
SARS-CoV-2–positive decedents.

Diffuse alveolar damage is the histologic abnormality most
helpful in identifying COVID-19 as a likely cause of severe respi-
ratory failure in decedents infected with SARS-CoV-2. Diffuse al-
veolar damage was identified in over half of our decedents that
were identified as candidates for testing using CDC criteria. This
included 1 decedent who also had acute bronchopneumonia with
no histologic features to indicate an alternative etiology for either
finding. We also identified DAD in 2 SARS-CoV-2–positive de-
cedents for whom COVID-19 was not suspected. In 1 of them,
there was no other cause for DAD identified, suggesting that this
was a manifestation of COVID-19 pneumonia. The other was
more complicated in that the decedent died of drug abusewith lab-
oratory evidence of intoxication with opioids known to cause
DAD. The relationship between SARS-CoV-2 infection and
DAD in this person is uncertain. This case underscores that al-
though DAD is the most consistent and specific manifestation of
COVID-19–related respiratory failure, it is a commonmanifestation
120 www.amjforensicmedicine.com
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of catastrophic acute lung injury for which there are numerous po-
tential causes.

Thrombotic and thromboembolic events are an increasingly
cited manifestation of COVID-19. Multiple thrombi/thromboemboli
with associated pulmonary infarcts were identified in 1 of our
cases that lacked other histopathologic evidence of lung disease.
This is in keeping with previous reports of death from thrombo-
embolic disease in SARS-CoV-2–positive individuals.2,9,10 We
also identified rare fibrin thombi without other morphologic fea-
tures of DAD in a homicide victim for whom COVID-19 was not
suspected. Although we cannot categorically exclude that this
finding is trauma-induced disseminated intravascular coagulation,
it may be consistent with reports of SARS-CoV-2–mediated endo-
thelial injury occurring independent of DAD.11

In summary, use of a CDC-based screening checklist will
capture most cases of COVID-19–related DAD, but this screening
technique is relatively insensitive. Should medical examiners and
health officials choose to use postmortem SARS-CoV-2 testing to
monitor the tempo of the pandemic, testing should include daily
random testing because this might identify cases previously un-
known to be COVID-19 deaths. This can only be accomplished
through examination of lung histology and incorporation of other
data to exclude other causes of DAD.
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