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For more than half a year, the world is grappling with 
coronavirus disease 2019 (COVID-19) caused by severe 
acute respiratory syndrome-coronavirus 2 (SARS-
CoV-2). A long-time neglected part of the work of surgi-
cal pathologists, autopsy has thus again shifted into the 
spotlight as an indispensable tool to analyse new diseases 
systematically and comprehensively [1].

Tissue-based analysis of samples collected at autopsies 
of COVID-19 patients has contributed significantly to 
understanding this novel disease [2, 3], outlining its main 
adverse features, and thus helping to focus on potential 
life-saving therapeutic approaches, for example, improv-
ing the rheological properties of the blood or endothelial 
fitness in face of the microthromboses detected at autop-
sies (Fig. 1) [4]. Autopsy could also help to define high-
risk patient cohorts and contribute to answering the 
question whether patients tested positive for SARS-
CoV-2 and/or displaying symptoms of COVID-19 were 
dying with or of the disease [2, 5]. COVID-19 has led to 
an unprecedented flood of publications and theories re-
lated to the disease leading to controversies and uncer-
tainties regarding many aspects, ranging from the occur-
rence of endothelialitis [6, 7] and the question of virally 
induced acute kidney injury [8] or encephalitis [9] to the 

visualisation of SARS-CoV-2 by electron microscopy [7]. 
To resolve these open issues, comprehensive and in-
depth studies and larger meta-analyses will be needed, to 
which currently Pathobiology is contributing a dedicated 
fascicle. In this special issue of Pathobiology, a wide spec-
trum of research performed by surgical pathologists from 
Europe and the USA has been collected in an effort to get 
a better understanding of the pathophysiology of CO-
VID-19 and help to tackle the issues mentioned above.

A large autopsy study of 32 cases by Salvatore et al. [10] 
from the New York, one of the epicentres of the pandem-
ic, showed the diversity of pathologic findings: besides 
diffuse alveolar damage, this cohort confirmed the in-
creased frequency thromboembolisms in multiple organ 
systems. Furthermore, thanks to the diligent work-up of 
the cases, distinct histopathological patterns in lymph 
nodes and the liver were observed. Analysis of the patient 
collective reinforces the link between comorbid disease 
and lethal COVID-19. A smaller case series from Poland 
by Chmielik et al. [11] shows similar variegated pathol-
ogy findings of COVID-19 and, importantly, that previ-
ously healthy individuals can succumb to this disease. 
The latter observation particularly highlights the impor-
tance to perform autopsies and collect material for fur-
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ther in-depth investigations such as whole-genome se-
quencing which would identify specific risk factors in 
younger individuals without obvious risk factors.

Thanks to these post-mortem analyses, we now ac-
knowledge that COVID-19 is a systemic angiocentric dis-
ease (Fig. 2) primarily involving the lungs [3] with an ad-
ditional major impact on coagulation and other organ 
functions. Wool and Miller [12] review the current state 
of knowledge regarding COVID-19 and alterations of 
platelets and coagulation. They show a positive correla-
tion between elevated D-dimers and mortality and a 
prominence of thrombembolisms and microvascular 
thrombotic disorders in COVID-19 patients. However, 
they also raise the question whether coagulopathies seen 
in COVID-19 should rather be seen in the context of gen-
eralized inflammatory response and not as being a unique 
specific feature. Indeed, a report of an autopsy series fo-
cusing on liver pathology by Schmit et al. [13] from Bel-
gium showed that liver findings are primarily to be inter-
preted as secondary changes due to hypoxia or drug tox-
icity, in line with neuropathological data on COVID-19, 
which is likely a correlate of critical illness-related en-
cephalopathy and thus not a result of virally induced 
damage [9].

A case report by Showers et al. [14] on a woman suf-
fering from COVID-19 and concomitant complement-
mediated coagulopathy and transient antiphospholipid 
antibody positivity points, along with other recent obser-

vations [15, 16], towards a possible link between CO-
VID-19 and the generation of such antibodies with sub-
sequent thromboembolic events. Importantly, this may 
explain the fact that despite adequate thromboprophy-
laxis, COVID-19 is still associated with a high rate of ve-
nous and arterial thromboembolic events.

Two contributions from Switzerland include a char-
acterization of the morphology of placentas of women 
infected with SARS-CoV-2 and a retrospective analysis 
of autopsies performed before the outbreak of CO-
VID-19 aiming to elucidate whether SARS-CoV-2 had 
reached Basel before the country’s first case in late Febru-
ary 2020 [17, 18] . The placenta study revealed that in 
gravid women with manifest COVID-19, there are signs 
of lymphohistiocytic inflammation as well as presence of 
SARS-CoV-2 in the decidua and in decidualized endo-
metrium, another piece of evidence which points to 
pregnant women as a risk group for serious disease [19]. 
On the other hand, asymptomatic women tested SARS-
CoV-2 positively before or at the time of birth only 
showed mild placental changes. Haslbauer et al. [18] 
found no evidence of SARS-CoV-2-infection before the 
officially declared first case in Switzerland by retrospec-
tively analysing collected pulmonary tissues of patients 
who have died between 2019 and February 2020 with 
symptoms resembling COVID-19 or displaying histo-
pathological changes commonly observable in lethal 
COVID-19.

Fig. 1. Lung parenchyma of a COVID-19 patient collected at au-
topsy showing extensive microthrombi in alveolar capillaries (fi-
brin immunohistochemistry, ×320).

Fig. 2. Lung parenchyma of a COVID-19 patient showing presence 
of SARS-CoV-2 in pneumocytes, macrophages and endothelial 
cells, the latter seen by smooth parallel lines of red chromogen de-
posits in the alveolar walls (arrow) (SARS-CoV-2 nucleocapsid-
antigen immunohistochemistry, ×200).
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In order to perform autopsies of COVID-19 patients 
and to analyse potentially highly contagious tissue, a spe-
cial equipment is required in pathology laboratories.  
Loibner et al. [20] give an overview on biosafety require-
ments according to different international standards and 
provide insights into the design and technical equipment 
of the biosafety level-3 laboratory at the Medical Univer-
sity of Graz that is specifically designed for autopsies in-
volving highly pathogenic agents or other unknown 
pathogens.

The economic impact of the current pandemic has 
reached pathology laboratories. De Pelsemaeker et al. 
[21] were able to show in a retrospective analysis that the 
overall amount of specimens in both surgical pathology 
and cytopathology significantly decreased in Belgium. 
This was especially related to a reduction of samples re-
lated to cancer screening. This diagnostic delay in diag-
noses of malignancies points towards another potential 
severe consequence of COVID-19, in particular with pa-
tients suffering from highly aggressive tumours [22–24].

Taken together, we hope the reader of this special issue 
of Pathobiology can benefit from the collected high-qual-
ity contributions bearing new insights in pathologies en-
countered in COVID-19 as well as getting information on 
the impact of the pandemic on global healthcare chal-

lenges. The close collaboration of medical specialists in 
the learning process around COVID-19 and other un-
known disease is mandatory. No single expertise will be 
able to “solve” the riddle. A virus is nothing without the 
host and its reactions. So the understanding of any viral 
disease will go along with the fine analysis of the hosts’ 
tissue and immunological reaction. We have to foster the 
interdisciplinary work-up of COVID with the histopath-
ological work-up as an incontournable starting point.
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