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Abstract :

Background: Because of essential epidemiologic and preventive actions, autopsies on COVID-19 dead
patients have several constraints. One area of ongoing neglect and missed possibilities for COVID-19 research is
correctly characterizing the pathological characteristics of COVID-19 and determining the underlying cause(s) of
COVID-19 death in hospitals. Objective: The goal of this study was to identify the pathognomonic parameters
linked with COVID-19 mortality in 100 postmortem completed body autopsies. Materials and Methods: An
observational descriptive analysis of reports from 100 COVID-19 inpatient fatalities whose proximate cause of
death was SARS-CoV-2 infection (positive SARS-CoV-2 reverse transcriptase-polymerase chain reaction)
(RT-PCR). The hospital fatalities happened in the COVID-19 isolation wards of the different government medical
college hospital in Bangladesh between March 2020 and March 2021. The autopsy was chosen based on the physi-
cian's request. Results: Diffuse alveolar damage was detected in (45%), while emboli were identified in 36%.
pneumonia was 29%, granular kidneys were 18%, disseminated thrombi was 12%, and deep venous thrombosis
was 8%. The primary gross pathology and microscopic autopsy findings, as well as the cause(s) of death were
pulmonary thromboembolism (46.0%), diffuse alveolar damage (DAD) (33.0%), and COVID-19 pneumonia
(21.0%). Conclusion: COVID-19 fatalities in hospitalized decedents exhibit a wide range of gross anatomical and
histological abnormalities. The primary gross pathology and microscopic autopsy findings, as well as the cause(s)
of death Pulmonary thromboembolism, Diffuse Alveolar Damage (DAD), and COVID-19 pneumonia were the

leading reasons of mortality.

Keywords: Pathognomonic factors, COVID-19, postmortem, autopsies.
SMAMC Journal, 2024; 10(1):43-49

Introduction:

Autopsies on COVID-19 deceased patients have many
limitations due to necessary epidemiologic and
preventative measures. The ongoing pandemic has
caused a significant strain on healthcare systems and is
being extensively studied around the world. Clinical
data does not always correlate with post-mortem

findings.! An area of continuing neglect and missed

opportunities for COVID-19 research that of accurately
defining the pathological features of COVID-19 and
ascertaining the underlying cause(s) of death from
COVID-19 in hospitals.>®* Whilst several reports of
whole body autopsy case series and organ specific
pathology have been published from China, Europe and
USA®, there is little information on postmortem exami-
nation and the pathology of COVID-19 in sub-Saharan
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Africa (SSA). There remains scanty information on the
actual causes of death and pathogenesis of COVID-19
from the African continent’. Autopsy findings are
crucial to gaining a better understanding of how this
infection affects the human body, similar to how these
findings are important to understanding other infectious
diseases.*”®. Histopathological evidence of damage to
the surface layers of airway epithelial cells and massive
lung involvement with diffuse alveolar damage (DAD)
and microvascular thrombi have been reported.”'® The
pathological characteristics of COVID-19 pulmonary
changes have been previously addressed, yet most
studies present a small number of cases.'"'> Several
reports of pathological characteristics of extrapulmo-
nary manifestations have also been reported.''* The
goal of our study was to assess the pathological features
of COVID-19-related deaths during autopsy.
Materials and Methods :

We conducted an observational descriptive study of
reports of 100 whole body autopsies we had performed
of COVID-19 inpatient deaths whose proximate cause
SARS-CoV-2
SARS-CoV-2 reverse transcriptase-polymerase chain
reaction (RT-PCR). The hospital deaths occurred
between March 2020 and March 2021 in the COV-
ID-19 isolation wards at the different government

of death was infection (positive

medical college hospital in Bangladesh. Selection for
autopsy was based according to request by physician.
Autopsy procedures

Whole body autopsies were performed in accordance
with the Practice Manual for Medicolegal Death Inves-
tigations. The practice manual for medicolegal death
investigation is used in different government hospital in
Bangladesh as a local guideline for conducting forensic
postmortem examinations. It covers processes to follow
for autopsies on bodies infected with category three and
four infectious organisms including SARS-CoV- 2. In
all cases, we followed universal precautions using
personal protective equipment (PPE) (hair caps, eye
protection, goggles), long sleeved, non-waterproof
gown, covered by a water-proof apron. Double pair of
standard disposable surgical latex gloves was used. Cut
resistant gloves were also used. We used guidance in

place with regards to dressing and undressing of PPE

when dealing with infected bodies as in the practice
manual for medicolegal death investigations.

Tissues sampled and histological examination
Representative samples were obtained from the various
organs (Brain, Lungs, Heart, Liver, Spleen, Kidneys)
and other tissues as required and submitted in standard
tissue cassettes and fixed in 10% neutral buffered
formalin for 72 hours. The samples were processed,
embedded in paraffin, sectioned, mounted onto glass
slides, and stained using hematoxylin and eosin (H &
E) staining according to the Standard Operating Proce-
dure Manual at the UTH histopathology Laboratory.
Data on the decedents’ demographics, history, circum-
stances, autopsy findings, and opinion of the cause of
death was entered and analyzed using SPSS version 23.
The variables were grouped and presented as frequen-
cies and percentages.

Results:

Out of 100 patients, majority 28(38.0%) patients
belonged to age group 51-60 years. Mean age was
found 52.5+12.0 years. Male patients was found in
61(61.0%) and female was 39(39.0%) (Table-1).
Regarding symptoms at admission, majority 91(91.0%)
patients had fever, 79(79.0%) had difficulty breathing,
67(67.0%) had cough, 21(21.0%) had headache,
15(15.0%) had taste loss, 11(11.0%) had smell loss,
13(13.0%) had general body weakness, 8(8.0%) had
vomiting, 7(7.0%) had diarrhea and 3(3.0%) had
abdominal pain (Table-2). Regarding co-morbidities at
admission, it was observed that 5(5.0%) had HIV
positive, 21(21.0%) had hypertension, 7(7.0%) had
tuberculosis, 17(17.0%) had diabetes, 2(2.0%) had
pregnancy, 3(3.0%) had cerebral vascular disease,
2(2.0%) had malaria, 1(1.0%) had atherosclerotic heart
disease, 1(1.0%) had paraquat toxicity and 1(1.0%) had
anaecmia (Table-3). Diffuse Alveolar Damage was
found in 45(45.0%), emboli was 36(36.0%). Pneumo-
nia was 29(29.0%), Granular kidneys 18(18.0%),
12(12.0%), Deep Venous
Thrombosis 8(8.0%). The main gross pathology and

Disseminated Thrombi

microscopic autopsy findings, and cause(s) of death.
The commonest causes of death were pulmonary
thromboembolism (46.0%), Diffuse Alveolar Damage
(DAD) (33.0%) and COVID-19 pneumonia (21.0%)
(Table-4).
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Table 1: Demographic characteristics of the study
patients (n=100)

Parameters Frequency Percentage
Age group (years)

<30 1 1.0
31-40 5 5.0
41-50 27 27.0
51-60 38 38.0
61-70 21 21.0
>70 8 8.0
Mean+SD 52.5+12.0

Sex

Male 61 61.0
Female 39 39.0

Table 2: Distribution of the study patients by
symptoms (n=100)

Symptoms at Frequency Percentage
admission

Fever 91 91.0
Difficultly breathing 79 79.0
Cough 67 67.0
Headache 21 21.0
Taste loss 15 15.0
Smell loss 11 11.0
General body 13 13.0
weakness

Vomiting 8 8.0
Diarrhoea 7 7.0
Abdominal pain 3 3.0

Table 3: Distribution of the study patients by
co-morbidities (n=100)

Co-morbidities at Frequency Percentage
admission

HIV positive 5 5.0
Hypertension 21 21.0
Tuberculosis 7 7.0
Diabetes 17 17.0
Pregnancy 2 2.0
Cerebral Vascular disease 3 3.0
Malaria 2 2.0
Atherosclerotic heart

disecase 1 1.0
Paraquat toxicity 1 1.0
Anaemia 1 1.0

Table 4: Distribution of the study patients by main
autopsy findings and causes of death (n=100)

Autopsy findings Frequency Percentage
Diffuse Alveolar Damage 45 45.0
Emboli 36 36.0
Saddle Emboli 22 22.0
Shower Emboli 14 14.0
Pneumonia 29 29.0
Granular kidneys 18 18.0
Deep Venous Thrombosis 8 8.0
Disseminated Thrombi 12 12.0
Tuberculosis 3 3.0
Anaemia 3 3.0
Kaposi Sarcoma 2 2.0
Colorectal adenocarcinoma 1 1.0
Main Autopsy Causes

of Death

Pulmonary

Thromboembolism 46 46.0
Diffuse Alveolar Damage 33 33.0
Pneumonia 21 21.0

Discussion :

In this study we observed that majority 28(38.0%)
patients belonged to age group 51-60 years. Mean age
was found 52.5+12.0 years. Male patients was found in
61(61.0%) and female was 39(39.0%). Himwaze et al."
reported mean age = 44+15.8years; age range = 19-82
years. Male was 58.8% and female was 41.4%. This is
at variance with reported autopsy studies from Europe,
China and North America, where the deaths were
commonly observed in those above 65 years old.'*"
The comparatively younger age may be attributed to
Zambia's age structure, where people above the age of
55 are less than 6% of the entire population.? It could
also due to HIV being more prevalent in people less
than 55 years.?! HIV may also play a role since it is
considered a risk factor for acquiring SARS-CoV-2
infection and is associated with a higher risk of mortal-
ity from COVID-19.”2 Mikhaleva et al.! observed total
of 100 autopsies were performed (53 females, 47
males). The mean age of the deceased patients was 70.8
years (range: 45-95 years).
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Regarding symptoms at admission, majority 91
(91.0%) patients had fever, 79 (79.0%) had difficulty
breathing, 67 (67.0%) had cough, 21 (21.0%) had
headache, 15 (15.0%) had taste loss, 11 (11.0%) had
smell loss, 13 (13.0%) had general body weakness, 8
(8.0%) had vomiting, 7 (7.0%) had diarrhea and 3
(3.0%) had abdominal pain. Himwaze et al.'’ reported
common symptoms observed were; difficulty breath-
ing (n = 24/29, 83%), cough (n = 9/29, 31%), fever (n
= 11/29, 38%), headache (n = 6/29, 21%), general
body weakness (n = 4/29, 14%). As reported from
autopsy studies from outside Africa'®", difficulty in
breathing, cough, fever, and headache were the most
common symptoms. This may reflect admission
criteria, which selected patients with moderate and
severe respiratory symptoms®2* and assessment of
temperatures during admission."

Regarding co-morbidities at admission, it was
observed that 5 (5.0%) had HIV positive, 21(21.0%)
had hypertension, 7 (7.0%) had tuberculosis, 17
(17.0%) had diabetes, 2 (2.0%) had pregnancy, 3
(3.0%) had cerebral vascular disease, 2(2.0%) had
malaria, 1(1.0%) had atherosclerotic heart disease, 1
(1.0%) had paraquat toxicity and 1(1.0%) had
anaemia. Himwaze et al."® reported overall, 22/29
(76%) decedents had comorbidities. Co-morbidities
were present in 22/29 (76%) of decedents. Common
comorbities included HIV (8/29, 27%), Hypertension

(6/29, 21%) Tuberculosis (3/29, 10%), Diabetes (3/29,
10%). HIV infection and hypertension co-morbidities
were common among in their study group and these
comorbidities are important compared to the observa-
tions made in other autopsy studies from outside
Africa.'®!" Mikhaleva et al.' reported hypertensions
was the most common comorbidity. 48% of patients
had more than one comorbidity.Eight patients present-
ed with malignancies: lung, breast, colon cancers,
B-cell and T-cell lymphoma, cutaneous plasmacytoma
(one case each), and chronic lymphocytic leukemia

(two patients). Alcohol related hepatic micronodular

cirrhosis was observed in three patients, one of which
was diagnosed with the hepatocellular carcinoma.
Hepatic steatosis without cirrhosis was noted once.
Two deceased patients were diagnosed with COPD
and bronchial asthma, one patient had a congenital
polycystic kidney disease, and another one suffered
from systemic amyloidosis with cardiac involvement.
In this study observed that Diffuse Alveolar Damage
was found in 45 (45.0%), emboli was 36(36.0%).
Pneumonia was 29 (29.0%), Granular kidneys
18(18.0%), Disseminated Thrombi 12 (12.0%), Deep
Venous Thrombosis 8(8.0%). The main gross patholo-
gy and microscopic autopsy findings, and cause(s) of
death. The commonest causes of death were pulmo-
nary thromboembolism (46.0%), Diffuse Alveolar
Damage (DAD) (33.0%) and COVID-19 pneumonia
(21.0%). Himwaze et al.”® reported the main gross
pathology and microscopic autopsy findings, and
cause(s) of death. The commonest causes of death
were pulmonary thromboembolism (13/29, 45%),
Diffuse Alveolar Damage (DAD) (9/29, 31%), and
COVID-19 pneumonia (7/29, 25%). The range of
macroscopic and microscopic pathological features of
COVID-19 in hospital deaths in Lusaka, Zambia,
greatly resemble those seen in autopsy case series
from China, Europe, and USA. Diffuse Alveolar
Damage (DAD), pulmonary thromboembolism, and
pneumonia were the most prevalent autopsy findings,
respectively. Pulmonary thromboembolism due to
SARS-CoV-2 was the most common cause of death in
their series. It is now known that thrombosis in
decedents with SARS-CoV-2 infection is part of the
microangiopathic changes observed in COVID-19.*
They observed that four patients on anticoagulant
therapy (enoxaparin) had died of pulmonary thrombo-
embolism with disseminated thrombosis. Further
studies are required to establish the reason why coagu-
lopathy occurs despite anticoagulant preventive thera-

py. Thromboembolic disease is not uncommon in
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Zambia at autopsy, however the occurrence of deep
vein thrombosis, pulmonary embolism and micro-
thrombi in smaller pulmonary vessels should alert the
physician to the possibility of COVID-19 and perform
a SARS-CoV-PCR test to confirm of rule out COV-
ID-19. Nonetheless, It is important to emphasize that
deep vein thrombosis and pulmonary embolism, and
microthrombi in the small pulmonary vessels should
alert clinicians that they may be pathognomonic signs
of COVID-19, especially in SSA. Autopsies provide
the most accurate data about cause of death, but
remain operationally difficult and expensive. The
World Health Organisation (WHO) recommended that
autopsy rooms must be adequately ventilated.”> Maxi-
mal infection prevention should be provided using
full-body suits with air-purifying respirators.?6?’
Autopsies were conducted in a mortuary with inade-
quate ventilation, and 2 cases were conducted in a well
ventilated mortuary. Although there is no evidence of
transmission of SARS-CoV-2 from decedents, they
washed the bodies with chlorine and used standard
personal protective equipment during the autopsy.>>?’
The autopsy team members were tested for COV-
ID-19 every two months (or when they became symp-
tomatic) by reverse transcriptase-polymerase chain
reaction (RT-PCR) on nasopharyngeal swabs. None of
our pathologists or the assistants have tested positive
for SARS-CoV-2 indicating that optimal infection
reduces risk of
SARS-CoV-2 during autopsies. Mikhaleva et al.!

reported the exudative and productive phases of

control  practice acquiring

diffuse alveolar damage (mixed DAD phase) with
signs of local interalveolar edema, hyaline mem-
branes, desquamated alveolar epithelium combined
with fibrin, alveolar fibroblastic component, alveolar
and bronchial squamous cell metaplasia were found in
36 autopsy cases. In 31 cases, microscopic findings of
bronchopneumonia and in 3 cases viral-bacterial-my-

cotic pneumonia were identified, and it was proven by

microbiological evaluation. In 1 case only a bacterial
aspiration bronchopneumonia with no DAD criteria
was identified, despite positive PCR testing.
Conclusion:

COVID-19 fatalities in hospitalized decedents exhibit
a wide range of gross anatomical and histological
abnormalities. Diffuse Alveolar Damage was seen, as
well as emboli. Pneumonia, Granular Kidneys,
Disseminated Thrombi, and Deep Venous Thrombosis
are all possible diagnoses. The primary gross patholo-
gy and microscopic autopsy findings, as well as the
cause(s) of death Pulmonary thromboembolism,
Diffuse Alveolar Damage (DAD), and COVID-19

pneumonia were the leading reasons of mortality.
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