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Abstract

The effect of the severe acute respiratory syndrome coronavirus 2 (SARS‐CoV‐2)

Alpha variant (also known as B.1.1.7 lineage, 20I/501Y.V1, the UK variant or VOC

202012/01) infection on pregnancy is currently unknown.

We present a case of a 37‐year‐old woman admitted to our tertiary hospital at a

gestational age of 29 weeks and 1 day because of oligohydramnios with reduced

fetal movements for 10 days. About 20 days before admission, she tested positive

for SARS‐CoV‐2 Alpha variant. The following day, due to abnormal cardiotoco-

graphy, increased brain sparing, and absent end‐diastolic flow in the umbilical artery,

an urgent cesarean section was performed. The neonate had an uneventful admis-

sion to the neonatal intensive care unit. All neonatal samples proved negative for

SARS‐CoV‐2.

Pathological examination of the placenta revealed intervillous fibrin deposition,

ischemic necrosis of villi and histiocytic intervillositis, corresponding with the SARS‐

CoV‐2 placentitis triad. The placental tissue demonstrated a high viral load, possibly

explaining the acute onset of placental insufficiently and subsequent fetal distress.

This case demonstrates the importance of seeking medical care when experiencing

reduced fetal movement in SARS‐CoV‐2 infected patients since acute infection can

induce significant placental and subsequent fetal pathology.
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1 | INTRODUCTION

COVID‐19, the disease caused by severe acute respiratory syndrome

coronavirus 2 (SARS‐CoV‐2) was declared a pandemic by the World

Health Organization in March 2020.1 Several variants of SARS‐CoV‐2

have since been described. One of the major variants in Western

Europe during the time of writing is the SARS‐CoV‐2 Alpha variant

(also known as B.1.1.7 lineage, 20I/501Y.V1, the UK variant, or VOC

202012/01). This variant is more infectious and leads to higher

mortality.2 The effect of the SARS‐CoV‐2 Alpha variant on pregnancy

is currently unknown.

Due to the novelty of COVID‐19, literature concerning the effect of

SARS‐CoV‐2 on pregnancy and fetal outcome is limited and mainly

consists of small retrospective cohorts.3–5 In women with pre‐existing risk

factors (hypertension, diabetes, age >35 years, obesity….), a SARS‐CoV‐2

infection during pregnancy leads to increased maternal morbidity.6

Current literature indicates that true vertical transmission of SARS‐CoV‐2

is rare at about 3.2%.4,7–9 However, pathological lesions caused by

SARS‐CoV‐2 in the placenta have been described.10

In this case, we present an acute SARS‐CoV‐2 Alpha variant

infection leading to rapid onset placental insufficiency with fetal

distress during the second trimester.
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2 | CASE PRESENTATION

A 37‐year‐old patient was referred to our tertiary teaching hospital at

a gestational age of 29 weeks and 1 day because of oligohydramnios.

The patient was admitted the previous day to a local hospital because

of reduced fetal movements. On ultrasound, oligohydramnios was

observed with nearly absent fetal movements. A point‐of‐care test

was conducted and could not demonstrate premature rupture of

membranes. Because of this obstetric complication and the very

preterm gestational age, the patient was transferred to our regional

perinatal health care center.

Six years prior, the patient had an uncomplicated pregnancy with

a vaginal delivery at term of an infant weighing 3945 g. Otherwise, no

relevant history could be noted. Besides a pregnancy supplement, the

patient did not use any prescription drugs. Furthermore, she denied

cigarette smoking nor the usage of illicit drugs. No SARS‐CoV‐2

vaccination was administered.

The patient reported reduced fetal movements during the pre-

vious 10 days without any additional symptoms. About 20 days be-

fore the admission, the patient was infected with the SARS‐CoV‐2

virus by her husband and had a paucisymptomatic infection with non‐

severe upper respiratory tract infection symptoms without a fever.

The nasopharyngeal polymerase chain reaction (PCR) swab at the

time of infection proved positive for SARS‐CoV‐2 Alpha variant.

At admission, the patient denied any COVID‐19 symptoms, only

reduced fetal movements were noted. Cardiotocography (CTG) de-

monstrated a normal fetal pattern according to the International

Federation of Gynecology and Obstetrics (FIGO) classification. Blood

pressure and urine analysis were normal. Transabdominal ultrasound

showed a female singleton in cephalic presentation with an estimated

fetal weight of 1320 g, percentile 48. Fetal movements were reduced,

however, after stimulation, the fetus responded well. Amniotic fluid

was severely reduced with an amniotic fluid index of 4 cm with the

deepest pocket of 1.5 cm. Doppler examination of the umbilical ar-

tery demonstrated almost absent end‐diastolic flow. Doppler as-

sessment of the middle cerebral artery (MCA) indicated brain sparing

(pulsatility index 1.19, Z‐score −3.21) with normal peak systolic ve-

locities. The a‐wave of the ductus venosus was positive. The placenta

showed marked calcifications on ultrasound with comma‐like den-

sities and indentations, corresponding to Grannum grade 2–3 in focal

zones. Nasopharyngeal PCR was still weakly positive for SARS‐CoV‐2

at admission, as well as serum (low viremia) and urine samples. Blood

analysis did not show any abnormal values, indirect Coombs test was

negative. Serological screening for classical congenital infections was

negative: Treponema pallidum, Toxoplasmosis, CMV, Hepatitis B,

Hepatitis C, HIV, Rubella, and Parvovirus B12 testing all showed no

recent infection. The N‐antigen of SARS‐CoV‐2 immunoglobulin G

(IgG) was positive (6.97 index) on admission, indicating previous in-

fection. These specific antinucleocapsid antibodies develop only after

infection (not after vaccination) and appear in general within 2–3

weeks after the onset of infection in immunocompetent persons.11,12

The patient was admitted for observation. At the referral hospital,

dexamethasone for fetal maturation was already administered.

The following day, at a gestational age of 29 weeks 2 days, the

CTG demonstrated a FIGO abnormal fetal pattern with greatly re-

duced variability. Transabdominal ultrasound examination showed

absent fetal movements, increased brain sparing (pulsatility index

MCA 0.83, Z‐score −5.69) and absent end‐diastolic flow in the um-

bilical artery. The a‐wave of the ductus venosus was still positive.

Due to acute fetal distress, an urgent cesarean section was per-

formed after administration of intravenous magnesium sulfate for

fetal neuroprotection. A neonate weighing 1100 g was born with

Apgar scores of 4, 4, and 8 after 1, 5, and 10min, respectively.

Umbilical cord blood gas analysis revealed normal values: arterial pH

7.29 with lactate of 4.4 mmol/L; venous pH 7.31 with lactate of

3.9mmol/L. The neonate was admitted to the neonatal intensive care

unit due to its premature age. Further neonatal admission was un-

eventful with little respiratory distress. Nasopharyngeal PCR was

obtained from the neonate on two occasions, each time negative for

SARS‐CoV‐2. Umbilical cord and fetal blood analysis also showed the

absence of SARS‐CoV‐2 RNA. Immunoglobulins were assessed on

the umbilical cord blood; these samples demonstrated positive anti‐N

(ucleocapsid) and anti‐S(pike) IgG for SARS‐CoV‐2, as proof of pla-

cental transmission of the maternal antibodies without transfer of the

virus itself to the fetus.

Macroscopic examination of the placenta showed multiple white

and yellow zones. Microscopic examination of the placenta revealed

intervillous fibrin deposition with ischemic necrosis of villi and histio-

cytic intervillositis (see Figure 1). In the intervillous spaces, multiple

histiocytes aggregates were observed with the presence of abundant

CD8+ T‐cells. PCR analysis of the placenta demonstrated SARS‐CoV‐2

(high viral load, cycle threshold [Ct] value of 14.8) permeation. Analysis

of breast milk showed the presence of anti‐N and anti‐S IgG for

SARS‐CoV‐2. SARS‐Cov‐2 whole genome sequencing was performed

on the illumina MiSeq using the QiaSeq Direct SARS‐CoV‐2 assay

(Qiagen), identifying the strain as hCoV‐19/Belgium/SJ4267039/

2021, a mutated strain of SARS‐CoV‐2 Alpha variant.

All events are plotted on a timeline provided in Figure 2. When

available, a Ct value is mentioned. Ct is the cycle threshold of the PCR

test, a lower value indicates a higher viral load.13 However, the first PCR

test of the patient reported a low Ct, indicating a very early infection.

In all clinical samples from mother and neonate, SARS‐CoV‐2 RNA

detection was in first‐line performed with a commercial real‐time re-

verse transcriptase‐polymerase chain reaction (RT‐PCR), the “Cobas®

SARS‐CoV‐2” assay, on the fully automated cobas® 6800 System

(Roche) targeting the ORF1 a/b nonstructural region, unique for SARS‐

CoV‐2, besides a conserved region in the structural protein envelope

E‐gene, selected for pan‐Sarbecovirus detection. SARS‐CoV‐2 RNA

presence in cord and fetal blood, and in the placental homogenate was

confirmed by a second technique, a laboratory‐developed semi-

quantitative real‐time RT‐PCR targeting the N (nucleocapsid) and RdRp

(RNase‐dependent RNA polymerase) genes, after an extraction of the

viral RNA present in the clinical samples on the QiaSymphony (Qiagen).

IgG antibodies, including neutralizing antibodies, to the receptor binding

domain of the S1 subunit of the spike (S) protein of SARS‐CoV‐2 were

determined in serum by a chemiluminescent microparticle immunoassay
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(CMIA) on the ARCHITECT i System according to the manufacturer's

instructions (SARS‐CoV‐2 IgG II Quant assay; Abbott). The qualitative

detection of serum IgG antibodies to the nucleocapsid (N) protein of

SARS‐CoV‐2 was performed using a CMIA on the same ARCHITECT i

analyser (SARS‐CoV‐2 IgG assay; Abbott). A signal/cut‐off (S/CO) ratio

of ≥1.4 was interpreted as reactive.

3 | DISCUSSION

This case report demonstrated a possible effect of SARS‐CoV‐2

Alpha variant on the placental tissue leading to abnormal fetal

perfusion. To our knowledge, this is the first case to describe such an

extent of fetal distress.

F IGURE 1 Placenta (hematoxylin and eosin staining, ocular ×10 and objective ×10) demonstrating the SARS‐CoV‐2 placentitis triad:
perivillous fibrin deposition with ischemic changes and necrosis of the villi. The intervillous space shows inflammatory cells and histiocytes.
SARS‐CoV‐2, severe acute respiratory syndrome coronavirus 2

F IGURE 2 Timeline displaying clinical and biochemical course of the case Color code: red = abnormal findings; green =normal findings. aEDF, absent
end‐diastolic flow; AFI, amniotic fluid index; CTG, cardiotocography; Ct value, cycle threshold; FIGO, International Federation of Gynecology and
Obstetrics; iEDF, intermittent end‐diastolic flow; MCA, middle cerebral artery; PCR, polymerase chain reaction; PI, pulsatility index
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Although COVID‐19 does not appear to increase stillbirth or

early neonatal death, preterm birth has been associated with SARS‐

CoV‐2 infection, either spontaneous or iatrogenic.14–16 In this case,

absent fetal movements, increased brain sparing, and absent end‐

diastolic umbilical blood flow indicates impending fetal death.17

Additionally, rapid onset abnormal CTG monitoring indicate acute

fetal distress. As such, we expect if no interventions were under-

taken, stillbirth could occur in this case.

The newborn did test negative for SARS‐CoV‐2 on multiple

occasions, correlating with findings true vertical transmission of

SARS‐CoV‐2 is rare.4,7,8 As such we contemplate that the fetal

distress is caused due to infection‐related placental changes rather

than the direct influence of SARS‐CoV‐2 on the fetus. The additional

ischemic necrosis of villi and necrotizing chorioamnionitis indicate an

infectious process.

The effect of SARS‐CoV‐2 on placental tissue is already

described by multiple papers, main histopathological findings are

fetal and maternal vascular malperfusion and/or placental

inflammation.3,10,18,19 Although the literature is varied between the

full extent of the histopathological findings caused by SARS‐CoV‐2,

the main trend is to diagnose significant vascular changes. Chor-

ioamnionitis on the other hand is a less clear characteristic of SARS‐

CoV‐2, potentially indicating a secondary infection rather than a

primary response to this viral infection.10,20 Although these placental

changes are significantly more present in SARS‐CoV‐2 infected pa-

tients, the pathophysiology potential clinical outcomes are yet to be

clearly determined. A recent paper by Watkins et al.21 defined SARS‐

CoV‐2 placentitis by the triad of histiocytic intervillositis, perivillous

fibrin deposition, and trophoblast necrosis. SARS‐CoV‐2 placentitis

has the potential to cause fetal demise and transplacental infection,

the former has been demonstrated by this case since fetal demise

was expected without expedited delivery.21 Chronic histiocytic in-

tervillositis together with syncytiotrophoblast necrosis is a rare pa-

thological finding, but has been associated with transplacental

transmission of SARS‐CoV‐2.22 In our case, the SARS‐CoV‐2 pla-

centitis triad has also been observed, agreeing with earlier findings

reporting a rapid and intra‐placental inflammatory response. Histio-

cytic intervillositis with syncytiotrophoblast necrosis has been per-

ceived in this case, although with more evidence for an acute and

active intervillositis rather than a chronic one. While this is con-

sidered a risk factor for transplacental transmission, this did not occur

in the presented case.

PCR analysis of the placental tissue showed a high viral load

(Ct value 14.8). When reviewing the literature, no mentioning of

Ct values in placental tissue could be retrieved. We contemplate that

this high viral load could be a mediator of this placental insufficiency.

In comparison, in adult patients, lower Ct values (correlating with

higher viral load) could be linked to worse outcomes, although this is

a topic of controversy.13

Fetal Doppler assessment in COVID‐19 patients is reported to be

similar to those in healthy patients, although disagreement ex-

ists.23–25 Furthermore, in COVID‐19 pregnant patients, impaired

placental function or Doppler abnormalities seem not to be linked

with fetal growth restrictions in second half of pregnancy.9 In our

case, abnormal Doppler signals were present from the both umbilical

artery as well as the MCA, indicating fetal distress.17 We propose

these alterations in fetal hemodynamics are attributed to a sub-

optimal placental blood flow since previous studies indicate normal

Doppler indices in COVID‐19 disease. Furthermore, oligohydramnios

is a sign of severe placental insufficiency.17

The SARS‐CoV‐2 Alpha variant is reported to significantly in-

crease adult mortality, up to a hazard of death of 61% higher in

comparison with other variants.2 Additionally, a more severe

COVID‐19 illness in adults is reported with this variant.2 When re-

viewing the literature, no information could be retrieved concerning

possible increased risk in pregnancy due to this variant. This warrants

further reporting of obstetric complications due to infection with the

Alpha variant, as well as other variants.

This case report indicates that an acute SARS‐CoV‐2 infection could

lead to severe and rapid onset placental insufficiency with fetal distress.

The obstetric implications of an infection with SARS‐CoV‐2 Alpha variant

infection are unknown and further reporting of complications and asso-

ciated pathological findings is imperative. Even during the acute highly

infectious phase of SARS‐CoV‐2, patients must not refrain from searching

urgent medical care when experiencing reduced or absent fetal move-

ments since acute infection can induce significant placental and sub-

sequent fetal pathology. Patients should be given clear instructions on

how to proceed in case of reduced or absent fetal movements.
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