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TO THE EDITOR:
We read with interest the recent manuscript by Garrido-Pontnou
and colleagues entitled “Diffuse trophoblast damage is the
hallmark of SARS-CoV-2-associated fetal demise”1. In their study,
the authors searched for potential placental lesions that were
significantly associated with SARS-CoV-2 placental infection by
reviewing 198 placentas from SARS-CoV-2-positive pregnant
women. Previous studies had found varied associations, including
maternal vascular malperfusion, fetal vascular malperfusion,
pervillous fibrin deposition, and inflammatory lesions2–11, but
these studies were largely retrospective studies of placentas from
all SARS-CoV-2-infected mothers irrespective of placental infec-
tion. More recent studies described a lesion characterized by the
triad of histiocytic or mixed inflammatory intervillositis, increased
perivillous fibrin, and villous trophoblast necrosis12–20. This newly
described histologic alteration was of particular interest to the
authors, who found that all of their 9 placentas that tested positive
for SARS-CoV-2 by immunohistochemical and RT-PCR analysis
showed trophoblast necrosis to variable degrees. The authors
found that a diffuse pattern of trophoblastic damage was
significantly associated with fetal loss in the SARS-CoV-2-infected
placentas, which they considered the hallmark of SARS-CoV-2-
associated fetal demise.
One point that we wish to clarify and highlight is that diffuse

trophoblast damage is a hallmark of placental SARS-CoV-2 infection,
not a hallmark of SARS-CoV-2-associated intrauterine fetal demise
per se, even when found in a diffuse pattern. In a recent publication
describing our institution’s experience, we found that of seven
placentas with SARS-CoV-2 infection, six were from live-born
neonates21. We found that our cases demonstrated characteristic
pathologic alterations, which consisted of a histopathologic triad of
histiocytic (and neutrophilic) intervillositis, perivillous fibrin deposi-
tion, and trophoblast necrosis, termed officially as “SARS-CoV-2
placentitis.” In addition, outside of our published results, we
performed a search of our pathology information system for a more
recent period (January to September 2021) and discovered that 14
of 26 cases of SARS-CoV-2 placentitis resulted in livebirths. Thus,
while the massive placental injury has the potential to cause fetal
demise with or without transplacental infection and the diffuse
pattern may be more significantly associated with fetal loss, it does
not necessarily result in fetal demise. We do feel that this is a
characteristic and critical pattern to recognize as it is characteristic
of SARS-CoV-2 infection of the placenta and thus warrants
confirmation of infection through further testing such as RNA
in situ hybridization or immunohistochemistry as available

(although the histopathologic triad is not exclusively seen in
SARS-CoV-2 infection and may occasionally be seen in other
placentas as well).
As the authors note in their manuscript and we agree, few

diseases in human history have impacted the way of life the way
that the COVID-19 pandemic has. As the pandemic continues,
more virulent strains are emerging and pregnant women and their
unborn children are increasingly being infected and affected. It is
yet to be seen what the impact will be. More studies are needed
investigating the impact of the virus and its variants as well as
exploring the placental effects as these may provide explanations
into the mechanisms of trophoblast destruction. We as well as
others have demonstrated evidence of C4d deposition along the
trophoblastic surface of villi, suggesting complement fixation
along villi borders may lead to its destruction and thus,
theoretically, corticosteroids could be administered prenatally in
attempt to lessen the placental response to infection21–23.
However, additional studies are needed at this time, particularly
to determine if other mechanisms are also at play.

Vanda F. Torous1✉, Jaclyn C. Watkins1 and Drucilla J. Roberts 1

1Department of Pathology, Massachusetts General Hospital and
Harvard Medical School, Boston, MA, USA.

✉email: vtorous@mgh.harvard.edu

REFERENCES
1. Garrido-Pontnou, M. et al. Diffuse trophoblast damage is the hallmark of SARS-

CoV-2-associated fetal demise. Mod. Pathol. 34, 1704–1709 (2021).
2. Sharps, M. C. et al. A structured review of placental morphology and histopathological

lesions associated with SARS-CoV-2 infection. Placenta 101, 13–29 (2020).
3. Richtmann, R. et al. Fetal deaths in pregnancies with SARS-CoV-2 infection in

Brazil: a case series. Case Rep. Women’s Health 27, e00243 (2020).
4. Baergen, R. N. & Heller, D. S. Placental pathology in covid-19 positive mothers:

preliminary findings. Pediatr. Dev. Pathol. 23, 177–180 (2020).
5. Shanes, E. D. et al. Placental pathology in COVID-19. Am. J. Clin. Pathol. 154, 23–32

(2020).
6. Smithgall, M. C. et al. Third-trimester placentas of severe acute respiratory syn-

drome coronavirus 2 (SARS-CoV-2)-positive women: histomorphology, including
viral immunohistochemistry and in-situ hybridization. Histopathology 77,
994–999 (2020).

7. Cribiù, F. M. et al. Histological characterization of placenta in COVID19 pregnant
women. Eur. J. Obstet. Gynecol. Reprod. Biol. 252, 619–621 (2020).

8. Kuhrt, K., McMicking, J., Nanda, S., Nelson-Piercy, C. & Shennan, A. Placental
abruption in a twin pregnancy at 32 weeks’ gestation complicated by coronavirus
disease 2019 without vertical transmission to the babies. Am. J. Obstet. Gynecol.
MFM 2, 100135 (2020).

9. Gulersen, M. et al. Histopathologic evaluation of placentas after diagnosis of
maternal severe acute respiratory syndrome coronavirus 2 infection. Am. J.
Obstet. Gynecol. MFM 2, 100211 (2020).

10. He, M. et al. Histopathology of Third Trimester Placenta from SARS-CoV-2-Positive
Women. Fetal Pediatr. Pathol. 12, 1–10 (2020).

11. Levitan, D. et al. Histologic and immunohistochemical evaluation of 65 placentas
from women with polymerase chain reaction-proven severe acute respiratory

Received: 4 October 2021 Revised: 15 November 2021 Accepted: 17 November 2021
Published online: 29 November 2021

www.nature.com/modpathol

1
2
3
4
5
6
7
8
9
0
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41379-021-00975-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41379-021-00975-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41379-021-00975-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41379-021-00975-8&domain=pdf
https://doi.org/10.1038/s41379-021-00975-8
https://doi.org/10.1038/s41379-021-00975-8
http://orcid.org/0000-0002-9104-6674
http://orcid.org/0000-0002-9104-6674
http://orcid.org/0000-0002-9104-6674
http://orcid.org/0000-0002-9104-6674
http://orcid.org/0000-0002-9104-6674
mailto:vtorous@mgh.harvard.edu
www.nature.com/modpathol


syndrome coronavirus 2 (SARS-CoV-2) infection. Arch Pathol. Lab. Med. 145,
648–656 (2021).

12. Sisman, J. et al. Intrauterine transmission of SARS-COV-2 infection in a preterm
infant. Pediatr. Infect. Dis. J. 39, 265–267 (2020).

13. Debelenko, L. et al. Trophoblast damage with acute and chronic intervillositis:
disruption of the placental barrier by severe acute respiratory syndrome cor-
onavirus 2. Hum. Pathol. 109, 69–79 (2021).

14. Mongula, J. E. et al. COVID-19 during pregnancy: non-reassuringfetal heart rate,
placental pathology and coagulopathy. Ultrasound Obstet. Gynecol. 56, 773–776
(2020).

15. Zhang, P. et al. Detection of severe acute respiratory syndrome coronavirus 2 in
placentas with pathology and vertical transmission. Am J Obstet. Gynecol. MFM 2,
100197 (2020).

16. Vivanti, A. J. et al. Transplacental transmission of SARS-CoV-2 infection. Nat
Commun. 11, 3572 (2020).

17. Gao, L. et al. Placental pathology of the third trimester pregnant women from
COVID-19. Diagn. Pathol. 16, 8 (2021).

18. Linehan, L. et al. SARS-CoV-2 placentitis: An uncommon complication of maternal
COVID-19. Placenta 104, 261–266 (2021).

19. Schoenmakers, S. et al. Severe acute respiratory syndrome coronavirus 2 pla-
cental infection and inflammation leading to fetal distress and neonatal multi-
organ failure in an asymptomatic woman. J. Pediatr. Infect. Dis. Soc. 10, 556–561
(2021).

20. Schwartz, D. A. & Morotti, D. Placental pathology of COVID-19 with and without
fetal and neonatal infection: trophoblast necrosis and chronic histiocytic inter-
villositis as risk factors for transplacental transmission of SARS-CoV-2. Viruses 12,
1308 (2020).

21. Watkins, J. C., Torous, V. F. & Roberts, D. J. Defining severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) placentitis. Arch. Pathol. Lab. Med. 145,
1341–1349 (2021).

22. Lu-Culligan, A. et al. SARS-CoV-2 infection in pregnancy is associated with robust
inflammatory response at the maternal-fetal interface. medRxiv [Preprint]
2021.01.25.21250452, https://doi.org/10.1101/2021.01.25.21250452 (2021).

23. Bendon, R. W. et al. Significance of C4d immunostaining in placental chronic
intervillositis. Pediatr. Dev. Pathol. 18, 362–368 (2015).

AUTHOR CONTRIBUTIONS
All authors have contributed to this work and have read and approve this work.

COMPETING INTERESTS
The authors declare no competing interests.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to Vanda F. Torous.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Correspondence

851

Modern Pathology (2022) 35:850 – 851

https://doi.org/10.1101/2021.01.25.21250452
http://www.nature.com/reprints
http://www.nature.com/reprints

	Response to “Diffuse trophoblast damage is the hallmark of SARS-CoV-2-associated fetal demise.”
	To the Editor:
	Author contributions
	Competing interests
	ADDITIONAL INFORMATION




