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(A

bstract

SARS-CoV-2 infection in pregnancy correlates to a pattern of placental histopathological changes described as COVID placen-
titis and may lead to adverse perinatal outcomes including preterm birth and stillbirth. This case series describes 5 cases of CO-
VID placentitis identified on placental histopathology and its associated antenatal course and perinatal outcome. SARS-CoV-2
infection occurred at a mean gestation of 31 weeks and a median of 14 days prior to birth. All cases were observed during the
delta wave in a single quaternary maternity centre in metropolitan Melbourne, one of the most locked down cities in the world
in 2021. The women suffered mild (n=3), moderate (n=1) or severe disease requiring admission to the intensive care unit (n=1).
One woman was double vaccinated. There were two fetal deaths in utero (FDIU) observed at 28 and 36 weeks respectively. Two
women delivered preterm (27+2 and 33+5 weeks). Interestingly, the woman with the most severe symptoms was delivered of a
healthy, term neonate. The disconnect between maternal symptom severity and fetal outcome is similar to previously reported
cases. We acknowledge the selection bias of this small case series.
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Introduction

Pregnancy is a risk factor for severe COVID and associated
with higher rates of maternal and neonatal admissions to ICU,
maternal death, preterm birth, and stillbirth [1-3]. Large stud-
ies in vaccinated pregnant women with COVID are unavailable
due to the recency of population wide vaccination and anecdot-
ally reduced rates of adverse outcomes with recent variants.

SARS-CoV-2 infection has been associated with an emerging
pattern of histiocytic intervillositis, perivillous fibrin deposi-
tion and/or trophoblast necrosis collectively known as COVID
placentitis [4-8] (Figures 1-3). Placental SARS-CoV-2 virus
is often isolated, but not required for diagnosis. Recent studies
suggest that for mothers infected with SARS-CoV-2, COVID
placentitis affects up to 1.5% of births overall with a higher
incidence in preterm births (6%) [9,10]. COVID placentitis is
associated with significant fetal mortality and morbidity with
case reports suggesting high rates of stillbirth (42-49%), pre-
term births (70%) and low 5-minute APGAR scores (35%)
[5,9].

In this series, cases were diagnosed between August and De-
cember 2021 when the dominant variant was the virulent and
severe delta variant [11]. Prior to July 2021, maternal COVID
was rare in Australia due to public health measures. Vaccina-

tion in pregnancy was endorsed by professional bodies from
June 2021 with a 2-vaccine course considered full vaccination.
This study aimed to describe the outcomes of pregnancies with
identification of COVID placentitis on placental histopathol-
ogy at one centre, the Royal Women’s Hospital, a quaternary
maternity hospital in Melbourne.

Case Series

Five women (mean age 28.8, range 20-39) were diagnosed
with SARS-CoV-2 infection at a mean gestational age of 31
weeks (range 25+2 weeks — 36+0 weeks) (Table 1). None of
the women were overweight, smoked or had medical comor-
bidities, all had uncomplicated pregnancies prior to infection
and were from diverse ethnicities (n=1 for African, Arab, cen-
tral Asian, south Asian, and Jewish backgrounds). One woman
was fully vaccinated >14 days prior to SARS-CoV-2 infection.
The remainder were either unvaccinated (n=3) or partially vac-
cinated (n=1).

Three women had mild COVID disease, one moderate disease
requiring overnight admission and one severe disease requir-
ing ICU admission, remdesivir, tocilizumab, dexamethasone,
and intubation for type 1 respiratory failure. Four women re-
ceived antenatal care and were delivered 13-15 days following
SARS-CoV-2 infection; the remaining woman tested positive
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on the day of delivery. The women with moderate and severe
disease had caesarean sections, one for fetal bradycardia and
one for deteriorating maternal condition at term. The women
with mild disease included one spontaneous preterm vaginal
birth of dichorionic-diamniotic (DCDA) twins and two pre-
term male FDIUs.

There were two female and two male live neonates born with
S5-minute APGARs of 7 or above. No antenatal corticosteroids
were administed and no cord gases were available. The twins
had normal serial sonographic surveillance prior to presenta-
tion. One male DCDA twin and one female neonate had birth
weights <Ist centile for gestational age.

There were two FDIUs in this cohort. FDIU #1 occurred at
an estimated gestational age of 27 weeks in a recent refugee
without antenatal care. The infant weighed 1010g with exter-
nal examination suggestive of mild dysmorphic features. Full
post-mortem examination was declined; however, a chromo-
somal microarray returned a normal result. FDIU #2 occurred
at 36 weeks’ gestation following presentation for decreased

fetal movements. The infant weighed 2462g and further post-
mortem examination was declined.

The female neonate born at 27+2 weeks via emergency caesar-
ean for fetal bradycardia following presentation with decreased
fetal movements was diagnosed with bilateral intraventricular
haemorrhage (left grade IV, right grade II) and bilateral stage 1
retinopathy of prematurity. The twins born at 33+5 weeks’ ges-
tation did not develop long term complications of prematurity.
Interestingly, the woman with the most severe COVID disease
had a healthy, term neonate.

The placentac weighed between 178-522g with most on the
10-50th centile for gestational age (n=4, remaining placenta
on 3rd-5th centile). Perivillous fibrin deposition (n=5), histio-
cytic intervillositis (n=4), syncytiotrophoblast necrosis (n=4)
and SARS-CoV-2 virus (n=2, rest not tested) were identified
on placental histopathology. E.coli was cultured from the twin
placenta. Additionally, the FDIU had massive perivillous fibrin
deposits and features of placental infarction (n=2) and cultured
K. oxytoca (n=1).

Table 1: Detailed case descriptions.

[Uncomplicated pregnancy [Birth = 27+2

Case Case details Infection and time |[Mode of delivery and| Birth weight and Placental
to birth indication centiles histopathology
Patient I 28F G1PO 1 COVID =25+2 [EmCS for fetal W:805g (1%) ncreased perivillous

bradycardia. Presented |S min APGAR: 8

fibrin deposition

[Uncomplicated pregnancy |[Birth = 37+3
\Unvaccinated Severe disease

Fully vaccinated (x2) Moderate disease  |[with decreased fetal Histiocytic intervillositis
African movements Trophoblast necrosis
Patient 2 39F G2P1 I COVID =36+0 [EmCS for W:2924¢g (38th) ocalised perivillous

deteriorating maternal |{S min APGAR: 7
type | respiratory
Arab failure.

fibrin deposition
Multifocal histiocytic
intervillositis
Trophoblast necrosis

Patient 3 20F G1PO 1 COVID & aginal FDIU. W: 1010g (31st) assive perivillous
INil antenatal care Birth = 27 weeks  |Presented with absent fibrin deposition
Unvaccinated Mild disease fetal movements IAcute intervillositis
Central Asian |Areas of infarction

Patient 4 25F G2P1 I COVID = 34+2
\Uncomplicated pregnancy [Birth = 36+2
[Unvaccinated Mild disease
South Asian

aginal FDIU.
IPresented for
ultrasound following
decreased fetal
movements.

W: 2462g (14™) assive perivillous
fibrin deposition
Histiocytic intervillositis
Possible early infarction
K. oxytoca cultured

Patient 5 32F G9P6 1 COVID =31+4

DCDA twins Birth = 33+5
Partially vaccinated (x1) [Mild disease
Jewish

Spontaneous vaginal

Presented with preterm

W:2070g (23rd)
birth. 5 min APGAR: 7

used placentae
Prominent perivillous
fibrin deposition

labour. Chronic histiocytic
BW 1612g (1st) intervillositis
5 min APGAR: 7 Focal trophoblast
necrosis

E.coli cultured

Table key: F = female, G = gravidity, P = parity, DI = Day 1, EmCS = emergency caesarean section. BW: Birth weight in
grams (birth weight centile)

Discussion

Studies investigating COVID placentitis have, to date, con-
sisted of basic science or case reports with most coming from 2
large case series of 60 and 61 cases respectively [5,9]. COVID
placentitis is considered an uncommon but serious complica-
tion of COVID in pregnancy [5,9].

80% (n=4) of the women affected by COVID placentitis in
this series were partially or unvaccinated and were diagnosed
during the period when the rate of fully vaccinated pregnant
women rose from 69% to 85% at our institution. Both still-
births occurred in unvaccinated women. Vaccination against
COVID-19 is possibly protective against COVID placentitis,

however this association is made with caution. Interestingly,
at the Royal Women’s Hospital no cases of COVID placenti-
tis have been diagnosed since January 2022, coinciding with
high rates of vaccinated women and the Omicron variant in
Australia.

These cases did not show a correlation between severity of ma-
ternal disease and fetal outcome, a finding consistent with the
literature [5,9]. The most unwell woman had a healthy neonate
and both FDIU occurred in women with mild disease. The in-
terval from infection to delivery was 13-15 days in this series.
Previous cases have reported the shorter median intervals from
infection to delivery at 4.5 days overall and 10 days for still-
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birth (range 0-51 days) [9]. The incidence of growth restricted
neonates is higher than previously reported at 33% with Ist
centile birth weights (n=2), although this is confounded by the
inclusion of one DCDA twin. The literature suggests that CO-
VID placentitis is associated with a lower rate of growth re-
striction (5-8%), hypothesised to be due the severity of COVID
placentitis resulting in a short interval from development to
birth [5,9]. Notably, these cases were in cohorts that were older
(median age 32 vs. 28.8), more overweight (71% with a BMI
>25 vs. 0%) and with more comorbidities (22% with a car-
diovascular comorbidity vs. 0%) than this series. It is possible

that the health of the mothers in this series facilitated a longer
interval from infection to delivery, in turn allowing time for the
development of growth restriction, although this hypothesis is
made with caution.

40% (n=2) of the women in this series delivered preterm and
40% (n=2) had stillbirths. Despite demographic differences be-
tween the women included in this case series and those in the
literature, rates of preterm and stillbirth remain similar (still-
birth rate 42-49%; preterm birth rate 70%) and are significantly
higher than COVID positive women overall (stillbirth rate 1%;

Figure 1: Perivillous fibrin deposition.
Macroscopic appearance of placenta affected by COVID placentitis following fixation in formalin. Patchy pale areas indi-
cate massive perivillous fibrin deposition, occupying over 50% of the placental parenchyma.

Figure 2: Histiocytic intervillositis.
Placental section with haematoxylin and eosin stain at x100 magnification. The black arrow shows chorionic villi that are
adherent and clumped together with of obliteration of the intervillous space. The grey arrow shows massive chronic histio-
cytic intervillositis. For comparison, images of normal placental villi have been previously published [8].
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Figure 3: Trophoblast necrosis and perivillous fibrin deposition.
Placental section with haematoxylin and eosin stain at x400 magnification demonstrating prominent syncytiotrophoblast
necrosis (black arrow).

preterm birth rate 14%) [1,5,9]. The variance in phenotypes
of COVID placentitis make clinical management difficult as
placental phenotype seems related to non-modifiable maternal
characteristics and unrelated to factors amenable to antenatal
diagnosis or surveillance. Vaccination may decrease but not
completely mitigate risk as the sole fully vaccinated woman
in this series was delivered extremely preterm for fetal dis-
tress with a relatively severe phenotype of COVID placentitis.
These findings raise difficult choices for maternity clinicians
about for whom and when to intervene as whilst COVID pla-
centitis itself is an uncommon complication of COVID, serious
complications are common [1,5,9].

The pattern of perivillous fibrin deposition, histiocytic inter-
villositis and/or trophoblast necrosis can range from being
localised to small areas of the placental parenchyma in well
neonates to exceeding 90% of the placenta in FDIU, leading
to the hypothesis that the severity of COVID placentitis causes
FDIU due to placental dysfunction [4,9]. The findings of this
series support the hypothesis as both FDIU had diffuse or mas-
sive perivillous fibrin deposits whilst live neonates were de-
scribed as having ‘increased, prominent, multifocal or local-
ised’ histiocytic intervillositis and perivillous fibrin deposition
[4, 9]. SARS-CoV-2 virus was identified in the two placen-
tae that tested for its presence, consistent with the literature
[4,5,8,9,12]. To date, there is insufficient evidence in the litera-
ture to explain the pathophysiology of COVID placentitis or
any links between COVID placentitis and infection with dif-
ferent variants of SARS-CoV-2 virus.

To our knowledge, this case series is the first to report vaccina-
tion status and to include a fully vaccinated woman, likely due
to the relative recency of widespread vaccination. Few cases
have been previously reported, so the congruence of findings
with these cases strengthens provisional hypotheses.

Weaknesses include the small number of cases (n=5) and the
retrospective, non-systematic method by which cases were

identified. Cases were identified based on placental histo-
pathological findings consistent with COVID placentitis and
retrospectively reviewed with data drawn from the electronic
medical records system. Placental histopathology was not sys-
tematically performed on all COVID-positive women deliv-
ered at this hospital.

Conclusion

COVID placentitis is a histopathological diagnosis based on
a pattern of perivillous fibrin deposition, histiocytic intervil-
lositis and trophoblast necrosis. Although an uncommon
complication of maternal SARS-CoV-2 infection, COVID pla-
centitis carries a high rate of stillbirth (40-49%), preterm birth
(40-70%), no clinically predictive factors and may affect any
SARS-CoV-2 positive pregnant woman. Its incidence may be
reduced with vaccination however this hypothesis is made with
caution.
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