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Abstract

Autopsy practice is one of the most well-defined procedures in medicine, with strict safety instructions in place to protect medical
personnel from infectious agents. However, for various reasons, these precautionary measures are often overlooked. Herein we report
two autopsy cases of patients who died during the COVID-19 pandemic and the national state of emergency declared in Bulgaria. One
patient was a 77-year-old female who had a medical history of a viral respiratory tract infection in February 2020 but had not undergone
any test. She had multiple comorbidities including hypertension, cerebral and cardiovascular disease, and type 2 diabetes. The other
patient was a 53-year-old female with morbid obesity with previous medical history of malignancy, hypertension, and type 2 diabetes.
Both patients were tested for COVID-19 during the autopsy. Gross and histological findings in both patients showed respiratory tract
viral infection with severe complications, incompatible with life. The first patient had serous desquamative tracheitis, hemorrhagic
pneumonia, pericarditis, meningitis, and acute necrotizing encephalitis. The second patient had serous tracheitis, interstitial pneumo-
nia, and diffuse alveolar damage and pneumocyte cytopathic effect, the alveolar septi had undergone a fibrotic change, with serous men-
ingitis and non-necrotizing encephalitis also noted histologically. Autopsy-wise, it is always important, against the backdrop of an epi-
demic, to use full precautionary measures and exclude epidemic strands in cases where gross findings are suggestive of a viral infection.
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INTRODUCTION

in the novel coronavirus 2019 (COVID-19) pandemic, as

Autopsy practice is one of the most well-defined procedu-
res in medicine, with strict safety instructions in place to
protect the medical personnel from infectious agents.!:2
However, due to different reasons, often these precautio-
nary measures are overlooked.!? This posed great difficulty

most autopsy theatres were ill-equipped to perform autop-
sies of patients with respiratory viral infections.>* Herein
we report two autopsy cases of patients who died during
the COVID-19 pandemic and the national state of emer-
gency declared in Bulgaria.
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CASE REPORT

Both patients were female, the one was 77 years old, and the
other was 53 years old.

The first patient had a medical history of a viral respira-
tory tract infection in February 2020, but had not undergone
any test. She had multiple comorbidities including hyperten-
sion, cerebral and cardiovascular disease, and type 2 diabe-
tes. At admission to hospital, she presented with progressive
neurological deficits and acute renal failure.

The second patient was morbidly obese and had a history
of previous malignancy, hypertension, and type 2 diabetes.
Current symptoms induced exacerbation of chronic res-
piratory failure; however, the patient died in the emergency
department before proper investigations could be conducted.

Both autopsies were video documented in full.

Due to the epidemiological data and the short hospital
stay of both patients, a full infectious disease autopsy proto-
col was used. Both the pathologist and hall attendant were
equipped with an N-95 respirator mask, respiratory helmet,
and infectious disease suit with full-body protection. The
autopsy theatre was well aerated with maximum air
exchange being provided.

The thoracic section of the first patient revealed sero-des-
quamative tracheitis and hemorrhagic pneumonia located in
the upper lobe of the right lung (Fig. 1). Based on the medi-
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cal history, gross characteristics of the respiratory system, and
epidemiological data, a tracheal swab and blood sample were
acquired for a quantitative real-time polymerase chain reac-
tion (qQRT-PCR) during the autopsy to test for COVID-19. The
rest of the autopsy was uneventful apart from hypertension
and atherosclerosis complications. A few hours after the au-
topsy the qRT-PCR results for COVID-19 came back negative.

Histopathology from the collected specimens revealed
serous desquamative tracheitis, hemorrhagic pneumonia,
pericarditis, meningitis, and acute necrotizing encephalitis
(Fig. 2).

Thoracic section of the second patient revealed sero-
desquamative tracheitis and a diffuse acute respiratory dis-
tress syndrome (ARDS) changes in both lungs (Fig. 3), with
grossly detectable thromboembolism. A fast immunoglobulin
(Ig) test was used during the autopsy, with both IgM and IgG
being negative.

Histopathology from the collected specimens revealed
serous tracheitis, interstitial pneumonia with hyaline mem-
branes, multiple megakaryocytes and desquamation of the
alveolar epithelium with cytopathic effect - some of the cells
were enlarged with ground-glass opacity cytoplasm and an
enlarged eccentric nucleus, whilst others were multinucleat-
ed, parts of the alveolar septi had undergone a fibrotic change
(Fig. 4). Serous meningitis and non-necrotizing encephalitis
were also noted histologically (Fig. 5).

Figure 1. Cervicothoracic complex: (A) posterior view, upper right lobe is hemorrhagic in appearance and firm; (B) section of the
upper right lobe reveals hepatization, left lung without changes visible on the backdrop. Note: images are snapshots from the video

recording of the autopsy.
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Figure 2. Acute necrotizing viral encephalitis (encephalopathy)-  Figure 5. Non-necrotizing viral encephalitis - lymphoplasma-
lymphocytic vascular cuffs and neuronal necrosis with granula-  cytic vascular cuffs and a few siderophages. Hematoxylin and
tion tissue in the periphery. Hematoxylin and Eosin, original  Eosin, original magnification x400.

magnification x200.

Figure 3. Cervicothoracic complex: (A) posterior view, both lungs are enlarged livid and firm with minimal aerated parenchyma
remaining in the periphery; (B) section of the left lung reveals hepatization. Note: images are snapshots from the video recording of the
autopsy.
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Figure 4. Pulmonary histopathology from the second case: (A) edema and desquamated enlarged binucleated pneumocyte; (B) des-
quamated enlarged and a few multinucleated pneumocytes with lymphoplasmacytic infiltration in the alveolar interstitium; (C) alveolar

septa fibrosis. Hematoxylin and eosin stain, original magnifications x200.
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DISCUSSION

Epidemiological data is always important when perfor-
ming an autopsy, especially in cases where patients have
had a very brief hospital stay, before death, or in cases
where a viral disease was suggested but no test was per-
formed.?> In such cases, extreme precautions should be
taken with the goal of both protecting the medical and
non-medical hospital personnel and to properly identify
any infectious agent to allow for more epidemiological
data to be gathered.’

It is also important to note that even despite the epide-
miological data, non-prevalent viral agents can also be the
cause of death, as in our two cases, where influenza virus-
es were considered to be the most probable cause for the
diffuse changes.>®

Also worth noting is that the second case had pulmo-
nary histology very close to some of the changes depicted
in COVID-19 autopsies; however, even with the low-spec-
ificity of the rapid antibody test, without serology or qRT-
PCR, the viral causative agent cannot be defined.>”#

CONCLUSION

Viral respiratory tract infections are amongst the leading
causes of epidemic outbreaks. From an autopsy perspec-
tive, it is important, against the backdrop of an epidemic,
to always use full precautionary measures and exclude

Viral Infection amid Pandemic

epidemic strands, using serology tests or qRT-PCR, in cases
where gross findings are suggestive of a viral infection.
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Pe3tome

BckpbiTue — opHa 13 Haubonee YETKO ONpefe/IéHHbIX IPOLefyP B MEAMIHE CO CTPOTMMI MHCTPYKLMAMY 10 6€30IIaCHOCTY A1 3a-
LIMTHl MEJULIMHCKOTO MEPCOHaa OT MH(EKIVOHHBIX areHToB. OIHAKO 110 Pa3HBIM NIPUYMHAM 3TI MEPBI IIPELOCTOPOXKHOCTI 4ACTO
UTHOPUPYIOTCA. 371eCh MBI COO0OIIaeM O ABYX BCKPBITMAX MALMEHTOB, yMeplnx Bo Bpems maHpemuy COVID-19 1 4pe3BbIYaitHOTO
IO/IOKeHMsA, 06bsABNeHHoro B Bonrapyn. OnHa narpyeHTKa Oblia 77-71eTHel )KeHIIMHOII, Y KoTopoit ¢ peBpaisa 2020 rofa B aHaMHe3e
Obl1a BUpyCcHasi MHQEKIN JbIXaTe/IbHBIX Iy Tell, HO OHa He Oblia 06crefoBaHa. Y Heé ObII0 HECKONBKO COITY TCTBYIOIVX 3a00/IeBaHuiA,
TaKMUX KaK TUIIePTOHN, LiepeOpasibHble 1 CEPeYHO-COCYAUCTHIe 3a00meBanys 1 auabet 2 Tiia. [Jpyroit maimeHTKoi Ob1a 53-1eTHAA
JKEHIIMHA C TATO/IOTMYEeCKM OXXMPEHIeM, B aHaMHe3e KOTOPOJ OblIM 37I0KadyeCTBeHHbIe HOBOOOpa3OBaHMsA, TUIIEPTOHNA U fuabet 2
tumna. O6a naryenra mpounm obcnefoBanye Ha COVID-19 npu BckpoiTuu. O61iye U aTonorndeckye JaHHble y 0001X HalIeHTOB
TIOKa3aJIyl BUPYCHYIO MH(EKIIMIO AbIXaTeTbHBIX Iy TeN C THXKEIBIMU OC/IOKHEHVMAMY, HECOBMECTUMBIMI € )KM3HbIO. Y IIePBOTO MallieH-
Ta OBUI TSDKEBII HeCKBaMaTO3HBII TPaXeuT, FeMOopparnyeckas MHeBMOH, IEPUKAPANT, MEHUHIUT Y OCTPbIiT HEKPOTHYECKIIT 9HIje-
¢anmut. Y BTOpOro marjyeHTa U1 TSOKEIBII TPaxenT, MHTePCTULAIbHasA THeBMOHYA 1 A1 dy3HOe aTbBeoIsIpHOE OPa)KeHNe, THEB-
MOLIMTBI C BUPYCHBIM LIMTONATHYECKMUM JIe/ICTBYEM, a/IbBEO/IAPHBIE NIEPErOPOSIKY IIpeTeprienyt (puOpO3HbIe M3MEHEHVS C CEPO3HBIM
MEHVHTUTOM Y HeHEKPOTUYECKMM 9HIIeaTnTOM, YTO TAK>Ke YCTaHOB/IEHO IMCTOMOTMYeCKI. I1py BCKPBITIY BCEIia BaYKHO COOMIONATD
MepbI IPEJOCTOPOKHOCTH, 0COOEHHO Ha POHE SMMUAEMUY, U VICK/TI0YATDh IPU3HAKY SINUAEMUY B TeX CTy4asx, KOIJja OCHOBHBIE Pe3yb-
TaThl YKa3bIBAIOT HA BUPYCHYIO MHQEKIINIO.

KnioueBble cnoBa

BckpbITite, COVID-19, ricTonaTonorus, BUpycHble MHGEKIuu
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