S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Correspondence

Why misinterpretation
of electron micrographs
in SARS-CoV-2-infected
tissue goes viral

With interest we follow the publi-
cations that show the presence of
putative severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) by
electron microscopy (EM) in patient
tissues and the debate about these
results, which should have sufficiently
raised attention to their correct
interpretation.*

Nevertheless, ultrastructural details
in autopsy tissues have been misin-
terpreted as coronavirus particles
in recent papers. Bradley and
colleagues® described “coronavirus-
like particles” in autopsy specimens
of the “respiratory system, kidney,
and gastrointestinal tract”, and in a
case report Dolhnikoff and colleagues*
described “viral particles” in “different
cell types of cardiac tissue” of a
deceased child. However, the images
in these publications show putative
virus particles that lack sufficient
ultrastructure for an unambiguous
identification as virus. Some of
these particles definitely represent
other cellular structures, such as
rough endoplasmic reticulum (eg,
Dolhnikoff and colleagues,* figure 3B),
multivesicular bodies (Bradley and
colleagues,* figure 5C) and coated
vesicles (Bradley and colleagues,?
figure 5B, G). Moreover, it is remarkable
that Dolhnikoff and colleagues*
referred to findings, described by
Tavazzi and colleagues,® of “viral
particles” in interstitial cells, which are
clearly non-viral structures, such as
coated vesicles.** Furthermore, Bradley
and colleagues® quoted publications
as a reference for their virus particle
identification, which, in our opinion,
both identified non-coronavirus
structures as coronavirus particles, as
already discussed by Goldsmith and
colleagues' and by Miller and Brealey.?

EM is complementary to other tech-
niques used for studying diseases,
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Figure: SARS-CoV-2 ultrastructural morphology in an autopsy lung specimen

Characteristic substructure of SARS-CoV-2 particles at high magnification obtained by electron microscopy
(black arrows point to well preserved coronavirus) in an endothelial cell (A) and a type Il pneumocyte (B, E).
Although characteristic coronavirus morphology might be negatively affected by autolysis of cells, generally
complicating cell type assessment, we found these coronavirus particles in a patient with a post-mortem
interval of 30 h. Intracellular coronavirus particles are typically located within membrane compartments
(A-D; white arrows). A heterogeneous, electron-dense, partly granular interior with ribonucleoprotein can be
differentiated (C-D; white arrowheads), envelope membranes of coronavirus are well resolved, and some
particles show delicate surface projections (ie, spikes; C-D; black arrowheads). In a type Il pneumocyte (E),
lamellar bodies are indicated by the # symbol, and compartments with numerous coronavirus particles are
indicated by the * symbol. RT-PCR of this lung specimen revealed a high SARS-CoV-2 RNA load.
SARS-CoV-2=severe acute respiratory syndrome coronavirus 2

and it continues to be a valuable
tool in certain diagnostic fields. In
studies of infectious diseases, EM is
considered the gold standard to prove
the presence of an infectious unit; in
the case of COVID-19 diagnosis, the
presence of SARS-CoV-2 particles
(figure, A-D) complements the
molecular traces of SARS-CoV-2-
specific proteins or nucleic acids.
Furthermore, EM allows the exact
localisation of viruses in tissues and
within cells. This, in turn allows target
cells of virus infection to be specified
(figure E) and informs about the
reproduction of the virus.

As diagnostic EM requires both
specialised staff and expensive
equipment, and has been replaced
by other methods (eg, immuno-
histochemistry) in several fields
of application, its use has been in
decline in the past decades, resulting
in irreversible loss of expertise that
now becomes dramatically overt

during the SARS-CoV-2 pandemic.
This dilemma of diagnostic EM
should alarm us all, as misleading
information on the presence of
SARS-CoV-2 in tissue has already
made its way into the scientific
literature and seems to be per-
petuated.
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