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ABSTRACT

Introduction: Post-mortem studies provide important information for understanding the new disease pathogenesis and clinical
outcomes.

Sofiah CS*, Swaminathan K?, Merla 33, Shantaram K*

"Assistant Professor, Pathology, Tirunelveli Medical College, Tamilnadu, India; Professor, Pathology, Tirunelveli Medical College, Tamilnadu,
Indlia; *Associate Professor, Pathology, Tirunelveli Medical College, Tamilnacdu, India; “Research Coordinator, Department of ICMR, Tirunelveli
Medical College, Hospital, Tamilnadu, India.

Methods: Post-mortem examinations were performed according to WHO guidelines brought dead at tertiary care hospital,
Tamilnadu, India. Tissues from the lung, heart, liver, kidney, spleen, and brain were examined.

Results: Lung findings revealed early-stage DAD in 6 out of 10 cases and late-stage DAD in 4 cases, atypical pneumocytes and
bronchopneumonia also noted. There is no evidence of myocarditis, hepatitis or encephalitis. Microvascular injury and throm-
bosis were also detected.

Conclusion: The SARS-CoV-2 infection causes multisystem disease and significant pathological changes seen in most organs

in patients with and without comorbidities irrespective of age.
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INTRODUCTION

The pandemic outbreak caused by a new coronavirus in-
fection (severe acute respiratory syndrome coronavirus 2,
SARS-CoV-2) disease was reported first in China and spread
to many countries worldwide from December 2019. In India,
Kerala’s state reported the first case of coronavirus infec-
tion on 30 January 2020 and had a travel history from Wu-
han, China. The new coronavirus, severe acute respiratory
syndrome coronavirus-2 (SARS—-CoV-2), has infected 37.4
million and caused more than 1.08 million deaths worldwide
in India 7.12 million cases and 109K death were reported.
However, very little is known about the causes of death and
the virus’s Pathologic features.

The clinical spectrum of SARS-CoV-2 disease (COVID-19)
is reported with mild, moderate and severe symptoms. The
main symptoms include, a disease with fever, cough, dif-
ficulty in breathing, chest pain, vomiting, giddiness, loose
stools and 15% of the symptomatic patients develop pneu-
monia & ARDS."* SARS-CoV-2 is the seventh member of
the coronavirus family identified to cause disease in humans.

Coronaviruses are enveloped, positive-sense, single-strand-
ed RNA viruses. Two other family members, severe acute
respiratory syndrome coronavirus (SARS-CoV) and Middle
East respiratory syndrome coronavirus (MERS-CoV), cause
acute diffuse alveolar damage, pneumocyte hyperplasia, and
interstitial pneumonia.’

Autopsy plays an important role in understanding and ex-
plaining the disease processes and their effects on differ-
ent organ systems for many centuries. Autopsy helps and
enhances the clinical practitioners, about the treatment and
management of new diseases such as COVID-19.3#

METHODS

This is a case series of autopsies conducted in the pathology
department at a tertiary care hospital. The hospital recorded
ten sudden deaths in community settings and was brought to
this teaching hospital’s casualty in rural south Tamil Nadu,
south India. The post-mortem was carried to find out the
cause of death. The chronological evolution of the event
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leads to the death, time of its occurrence, previous medical
history related to the deceased, details of medical therapy,
treatment regimen (current and prior) and previous surgical
procedures or interventions, and family history of cardiac ill-
ness were recorded. Examination of the heart and blood ves-
sels was done as per the standard procedure.

Inclusion criteria: Person dead of sudden cardiac death re-
ceived in the morgue

Exclusion criteria: No histological changes related to COV-
ID-19

Post-mortem examination

With the recently published WHO guidelines for suspected
COVID-19 cases, Post-mortem examinations were per-
formed in line with it. The autopsy was carried out at the
Tirunelveli Medical College, Tamilnadu, India, to establish
the cause of death, as all these cases were unexpected deaths
of unknown cause.

Diagnostic testing for COVID-19

To test for COVID-19, swabs were obtained from the tra-
chea, lung parenchyma, pericardium, and pleural cavity. As
directed, collected specimens were forwarded to the lab for a
real-time reverse transcriptase PCR.”

Histology

Representative samples were obtained from the brain, lung,
liver, kidney, spleen and heart submitted in standard tissue
cassettes. These were fixed in formalin for 72 hours as per
the Centers for Disease Control and Prevention guidance.
The virus is rendered inactive by formalin.*Samples were
prepared, paraffin-embedded, sectioned, mounted on glass
slides, and stained with H&E, immunohistochemical stain-
ing for inflammatory infiltrate and cellular components (in-
cluding staining with antibodies against CD68, CD3, CD20,
CD34) and Special stain Reticulin was performed to dem-
onstrate basement membrane and all slides were examined.

Data were collected using proforma and presented as fre-
quency and percentage.

RESULTS

Patients were 8 Male and 2 Female, with a mean age of 38.2
years (SD 13; range 16-60)

Table 1: Microscopic Changes

Pathologic Findings of Lungs Yes No

Edema 5 5

Interstitial Space Haemorrhage 9 1
Congestion 8 2
Lymphocytes 7 3

Table 1: (Continued)

Pathologic Findings of Lungs Yes No
Neutrophils 6 4
Fibrosis 4 6
Intra Alveolar Space Edema 8 2
Cyst Macrophages 6 4
Distorted Alveoli 9 1
Emphysema 2 8
Hyperplasia of Pneumocytes 7 3
Hyaline Membrane Thickening 4 6
Focal Denuded Epithelia 1 9
Perivascular Lymphocyte 1 9
Table 2: Microscopic Changes
Pathologic Findings of Liver Yes No
Congested Sinusoids 7 3
Portal Triad Haemorrhage 3 7
Inflammatory Cells 6 4
Fatty Change 6 4
Congested Vessels 4 6
Table 3: Microscopic Changes
Pathologic Findings of Kidney Yes No
Renal Tubules Distorted/ Atrophied 10 o
Haemorrhage 5 5
Denuded Epithelium o 10
Glomeruli Congestion/Haemorrhage 10 o
Interstitium Congestion/Haemorrhage 9 1
Fibrosis 7 3
Perivascular Lymphocytes 1 9
Blood Vessels Congestion 6 4
Sclerosis 1 9

Clinical Summary

The hospital recorded ten sudden deaths in community set-
tings, most of whom had various respiratory symptoms with
fever immediately before death. Still, it was not tested for
or diagnosed with COVID-19 (Table 1). One case had the
significant underlying disease with chronic obstructive pul-
monary disease and another case was with type 2 diabetes
mellitus.

Microscopic Findings

Histological examination of lungs given in Table 1 revealed
features are corresponding to an early stage of Diffuse
Alveolar Damage (DAD) in 6 cases and 4 cases with ad-
vanced DAD lesion (Fibroblastic proliferation within inter-
stitial alveolar spaces) and all cases consisted of interstitial
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and intra alveolar oedema (Fig 1) with variable amounts of
haemorrhage (Fig 2) and fibrin deposition (Fig 3), hyaline
membrane thickening (Fig 4) with minimal interstitial in-
flammatory infiltrates (Fig 5) mainly composed of CD3 &
CD20lymphocytes located predominantly in the interstitial
spaces and around larger bronchioles with focal neutrophils,
CD20lymphocytes (Fig 6)seen in aggregates around small
vessels and type 2 pneumocyte hyperplasia (Fig 7), CD3
positive T cells (Fig 8), CD68 macrophages (Fig 9), were
seen in intra alveolar space, Microthrombi was noted in 4
cases, 2 cases had bronchopneumonia, and one had atypical
pneumocytes, and one case had multinucleated giant cells.

Histological examination of liver Table 2showed sinusoi-
dal congestion in 7 cases and extravasation of RBC into the
space of Disse. In 6 cases, there was congestion of small
veins, steatosis was seen in 7, portal triad lymphocytic in-
filtration was seen in 6 cases. Spleen, in all cases, showed
congestion.

Histological examination of the kidney in Table 3 showed
renal tubules, which are distorted/atrophied and haemor-
rhage noted in all cases. Glomeruli and interstitium showed
haemorrhage and congestion and focal fibrosis was also not-
ed in 3 cases.

Histological examination of the brain showed only conges-
tion no evidence of vasculitis, necrosis and perivascular lym-
phocytes infiltration was noted.

Histological examination of the heart did not show any areas
of myocyte necrosis; there was no significant lymphocytic
infiltrate consistent with viral myocarditis.

Figure 2: Clumps of fibrin.
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Figure 3: Type 2 pneumocyte hyperplasia with the widening
of Alveolar walls.

Figure 7: Lung abscess.
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Figure 9: IHC CD 68.

DISCUSSION

Whole-body autopsies provide various advantages using
biopsies and tissues obtained from post mortem>®!°, A full-
body autopsy study was conducted for these cases that were
brought dead to establish the cause of death. The case study
illustrates the histological changes observed in the COV-
ID-19 infection. Various degrees of lung injury with diffuse
alveolar damage associated with multisystem involvement
and significant pathology in most body organs where micro-
vascular injury and thrombosis were also seen. Significant
histopathological hallmarks of widespread vascular injury
are seen in the liver, kidney and spleen. It was also found
that type 2 pneumocyte hyperplasia and shedding was prom-
inent in these cases, which were similar to recent studies on
SARS-CoV-land SARS-CoV-2,11:12.13

A case report from China also described findings in a post-
mortem biopsy specimen, which showed diffuse alveolar
damage and interstitial mononuclear inflammatory infil-
trates'*. Our autopsy study found that COVID-19 predomi-
nantly causes acute lung injury and diffuse alveolar damage,
associated with multisystem involvement and significant
pathology across most body organs in patients with and
without the comorbid disease. All deaths were due to cardi-
orespiratory failure, and all cases had extrapulmonary mani-
festations. Microvascular injury and thrombosis were also
detected. The 3 young patients without pre-existing medical
conditions also had similar findings despite the absence of
comorbidities. They displayed all the histopathological hall-
marks of widespread vascular injury, including liver, kidney
and spleen'”.

It is well recognized that older age increases the risk of se-
vere disease or fatality, with 95% of deaths in those aged over
60.'% In this study, all but cases were with (age <60 years).
However, severe respiratory disease was noted in the three
younger adults, reflecting that it is limited to the elderly.

CONCLUSION

It was noted that viral infection is an important cause of my-
ocarditis. All cases observed various degrees of lung injury
with diffuse alveolar damage and widespread vascular injury
in the liver, kidney and spleen, which was similar to SARS-
CoV-1 and SARS-CoV-2.
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