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Dear Editor,

We would like to focus the attention of the reader on the 
SARS-CoV-2 placentitis, an unappreciated, rare but serious 
complication of maternal SARS-CoV-2 Infection.

First, we report two cases of acute placental insufficiency 
and fetal distress emerging about 14 days after the diagno-
sis of maternal SARS-CoV-2 infection with paucisympto-
matic course of disease presented to our attention during 
the dominance of the delta (B.1.617.2) variant of the virus. 
The discussion will be supported by the current knowledge 
on this item.

Case 1: a 34-year-old healthy pregnant woman (2G, 0P) at 
23 weeks + 6 days of gestation, presented to our observa-
tion on the first day after her 14-day isolation due to a mild 
SARS-CoV-2 infection (B.1.617.2). Until that moment, the 
pregnancy had been uneventful. The fetal scan showed a 
FGR (Fetal Growth Restriction) with pathological maternal 
and fetal arterial flow (AREDF), but still positive pulsatility 
of the DV (Ductus Venosus). No other risks for placental 
insufficiency were known, the NIPT (non-Invasive Prenatal 
Test) showed a low risk for Trisomy 21, 18 and 13, CMV 
and Toxoplasmosis serology were uneventful.

The patient was normotensive, asymptomatic and with-
out any indication for HELLP-Syndrome. The sFlt/PLGF 
quotient showed a high risk for preeclampsia. The parents 
were counseled about the very poor fetal outcome in case 
of delivery at that moment (23 weeks + 6 days), so that they 

preferred an expectant management, being aware of the high 
risk for IUD (Intrauterine fetal Death). We induced the fetal 
lung maturation (two doses of betamethasone 12 mg IM 24 h 
apart) and monitored the maternal arterial pressure and well-
being without fetal monitoring. At 25 weeks of gestation, 
the earliest point at which delivery could be recommended, 
we started the fetal surveillance and found a deterioration 
of the DV velocimetry (AREDF) and a pathologic CTG 
tracing. The patient consented the urgent cesarean section 
despite the high risk of hypoxic-ischemic encephalopathy 
in the newborn. She delivered a 450 g boy, APGAR score 
2/4/7, umbilical artery pH 6.99. The initial neonatal course 
was complicated by respiratory distress syndrome and other 
complications consistent with the prematurity, the extremely 
low birth weight, and the hypoxia-acidosis at delivery. 
The infant recovered slowly and could be discharged after 
3 months in a relatively good clinical condition appropriate 
to his extreme prematurity.

Macroscopically, the placenta was eutrophic, but diffusely 
affected by large irregular, solid, and whitish areas (Fig. 1). 
Microscopically, prominent villous trophoblastic necrosis 
(> 60%) and increased perivillous fibrin deposition could be 
observed. A positive smear RT-PCR (high viral load) was 
obtained from the fetal side of the placenta, although the 
neonatal nasopharyngeal swab (RT-PCR) was negative and 
the maternal one weakly positive (low viral load), suggesting 
a viral infection of the placenta (SARS-CoV-2 placentitis).

Case 2: a 31-year-old healthy pregnant woman (1G, 0P) 
at 35 weeks + 1 day of gestation was referred to our clinic 
because of a non-reassuring fetal heart rate tracing 14 days 
after her positive nasopharyngeal swab RT-PCR result for 
SARS-CoV-2, at just the first day after her isolation. She 
reported an asymptomatic course of the COVID-19 disease, 
but she noticed a reduction of the fetal movements in the last 
few days. Due to the B.1.617.2 (delta) variant dominance in 
this period, there was no sequencing of the SARS-CoV-2 
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genome. After a few minutes of FHR-registration (fetal 
heart rate) we suspected a fetal acidosis. A quick ultrasound 
scan showed a hypotrophic fetus with a pathological fetal 
Doppler flow and an oligohydramnios. Thus, we confirmed 
the suspicion of fetal acidosis and indicated an emergency 
cesarean section. We delivered a depressed, acidotic, hypo-
trophic girl (1800 g, APGAR score 1/5/7, umbilical artery 
pH 7.06). After an uncomplicated immediate care, she was 
transferred to the intermediate NICU for monitoring. She 
recovered quickly and could be discharged after a few days.

Macroscopically, the placenta was mildly hypotrophic 
(10° percentile) and inhomogeneously affected by large 
irregular, solid and whitish areas. Microscopically, promi-
nent villous trophoblastic necrosis (40–45%) and increased 
intervillous inflammatory infiltrate with increased amount 
of macrophages and CD8 positive T cells (villitis and inter-
villositis) could be observed (Figs. 2, 3). A positive smear 
RT-PCR (high viral load) was obtained from the fetal side 
of the placenta even though the neonatal and maternal naso-
pharyngeal swab (RT-PCR) were negative, as well as in case 
1, suggesting a viral infection of the placenta (SARS-CoV-2 
placentitis).

Discussion

At the beginning of the outbreak of COVID-19 pandemic 
the impact of the SARS-CoV-2 infection in pregnancy raised 
great concern about the possible risks for the mothers and 
their unborn children.

First published data has shown somewhat contradictory 
findings about the consequence of the infection for preg-
nancy outcome, but later reports indicated an unequivocally 
higher rate of preterm delivery, preeclampsia, stillbirth and 
maternal mortality in SARS-CoV-2 infected mothers after 
20 weeks of gestation. On the other hand, the risk of verti-
cal transmission is very low (0.3–3.2%), teratogenic effects 

have not been observed and the infected newborns mostly 
have a mild course of disease so that there is only little direct 
impact of the maternal infection on the unborn child [1–5].

In the last two years we observed several Covid-19 surges 
due to the development of the new SARS-CoV-2 variants 
and to the lack of herd immunity. The vaccination hesitancy 
before and during pregnancy has left a big part of childbear-
ing women unprotected from the infection hence the number 
of infected pregnant women exploded, particularly during 

Fig. 1   Fetal and maternal 
side of the Placenta (Case 1): 
eutrophic but diffusely affected 
by large irregular, solid, and 
whitish areas (widespread vil-
lous trophoblastic necrosis)

Fig. 2   Histology (microscopic) of the placenta from Case 2: A H&E 
section of a placenta demonstrating necrotic syncytiotrophoblast 
collapse and fibrin. (200×). B collapse of the intervillous space and 
trophoblast necrosis (lower part), on the same image vital functioning 
villi (upper part) (200×)
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the dominance of the delta variant (in Germany between 
June 2021 and January 2022) exacerbating the evidence of 
rare complications.

The CDC reported a fourfold risk of abortion/stillbirth 
in infected mothers during the delta variant dominance, and 
the severely decreased placental function caused by SARS-
CoV-2 placentitis seems to be a possible explanation [6].

SARS-CoV-2 placentitis is a rare but largely unvalued 
and serious complication of maternal infection, large series 
reported a prevalence of 1–2% in infected mothers, but 
higher prevalence was described during the delta variant 
surge [7–11].

Meanwhile pathognomonic histopathological patterns 
in cases of SARS-CoV-2-placentitis have been described 
(inflammatory intervillositis, increased perivillous fibrin, 
villous trophoblast necrosis) and pathophysiologic conse-
quences for the fetus have been analyzed and well under-
stood. An impaired trophoblast differentiation in addition 
to activation of antiviral and inflammatory CD8 T cells 
can be observed in the case of SARS COV-19 infection. 
This may lead to necrosis of the syncytiotrophoblast—
as observed in the present case [12, 13]. The slightly 
increase of CD8 positive T cells exclude the chronic 
villitis of unknown etiology (VUE), where the increase 
would be high, and leads to an infectious origin. The 

Intrinsic genetic abnormality (interferon pathway muta-
tions) and extrinsic factors (high virus load, focal placental 
hypoxia) seem to predispose to such uncontrolled placental 
cell apoptosis resulting in diffuse placental parenchymal 
destruction (50–90% involvement). The placental dam-
age takes from several days up to two weeks after onset 
of the infection, therefore leading to an acute placental 
insufficiency and poor fetal outcome irrespective of fetal 
infection and of the severity of maternal disease [14–16].

Numerous guidelines on Covid-19 Infection in preg-
nancy have been published, but suggestions on fetal sur-
veillance after maternal infection are vague, in part due 
to the rapidly evolving situation. Obstetric ultrasound and 
fetal surveillance in the first 2–3 weeks after maternal 
infection could be used to detect timely placental malper-
fusion before it would be incompatible with intrauterine 
survival, as reported in the above mentioned two cases.

Prerequisite for a SARS-CoV-2 placentitis is the pres-
ence of circulating viruses in the maternal bloodstream, 
the only possible way for the virus to reach trophoblast 
cells.

Viremia is rare, transient and with low viral load after 
SARS-CoV-2 infection (about 1% of symptomatic non 
pregnant individuals) and the few data on pregnant women 
show a similar trend, independently of the severity of 
maternal disease [16].

At the present time the Omicron variant surpasses other 
variants. Although different SARS-CoV-2 variants may 
have different pathogenicity, disease severity and preg-
nancy complications in unvaccinated women during the 
Omicron surge are similar to those observed during the 
pre-Delta period, while being the most severe during the 
time with Delta dominance [17].

To minimize the risks of SARS-CoV-2 infection and to 
prevent maternal viremia during pregnancy and the conse-
quent placentitis, vaccination could play a significant role.

In conclusion, implementation of vaccination in child-
bearing women and a strict fetal surveillance in the first 
2–3 weeks after infection of not immune pregnant women 
could be an effective preventive strategy to avoid fetal injury.
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Fig. 3   A Immunohistochemistry for CD163 on the placenta showing 
increased macrophages demonstrating the histiocytic intervillositis 
(200×). B Immunohistochemistry for CD8 demonstrating increased 
activity of cytotoxic T cells during infection against SARS-CoV-2 
(400×)
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