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Abstract

Background: Respiratory and immune changes during pregnancy can lead to viral infections. In coronavirus disease
2019 (COVID-19), clinical characteristics and perinatal risks are difficult to assess and are relatively unknown.
Objective: To review placental pathology in asymptomatic women with COVID-19, and to evaluate effects on perinatal
outcomes. Material and method: Retrospective, observational, cross-sectional study that included 29 pregnant women
in 2020. The women underwent COVID-19 tests and were divided in two groups: 1) control, COVID-19-negative patients,
and 2) asymptomatic COVID-19-positive patients; the placentas were studied at the pathology department, and clinical
data were retrieved from the electronic medical record; in addition, a literature review was carried out. Results: When
the groups were compared, no differences were observed in general data and clinical characteristics. On the day of
delivery, patients 2, 4, 5, 6, 8 and 9 of the COVID-19 group were between day 0 and 10.5 after having tested positive;
only patients 1, 3 and 7 had overcome the infection. There was a decrease in weeks of gestation in the COVID-19 group
(37.8 £ 1.8 vs. 39 + 0.8; p < 0.05). COVID-19-positive patients’ placental histopathology showed a higher prevalence
of thrombotic alterations in placental villi (55.5 vs. 0%). Conclusions: COVID-19 asymptomatic infection potentiates
preexisting prothrombotic profile, thus increasing the risk of placental thrombosis and, potentially, of thrombosis in preg-
nant women.

COVID-19. Pregnancy. Placenta. Thrombosis.

Patologia placentaria y riesgo perinatal durante la pandemia por COVID-19

Resumen

Antecedentes: Los cambios respiratorios e inmunitarios en el embarazo pueden conducir a infecciones virales. En la en-
fermedad por coronavirus 2019 (COVID-19) las caracteristicas clinicas y riesgos perinatales son dificiles de evaluar y son
relativamente desconocidos. Objetivo: Revisar patologia placentaria en mujeres asintomaticas con COVID-19 y evaluar
efectos en datos perinatales. Material y método: Estudio retrospectivo, observacional y transversal, incluye 29 mujeres
embarazadas en 2020. Se realizaron prueba COVID-19 y dividieron en dos grupos: 1) control, pacientes COVID-19 nega-
tivas y 2) COVID-19 asintomadticas con COVID-19 positivo; las placentas se estudiaron en patologia y los datos clinicos se
tomaron del expediente electrdnico; asimismo, se realizo revision de literatura. Resultados: Al comparar grupos no se
observa diferencia en datos generales y caracteristicas clinicas. El dia del parto, las pacientes 2, 4, 5, 6, 8 y 9 del grupo
COVID-19 se encontraban entre dia 0 y 10.5 después de positividad; unicamente las pacientes 1, 3 y 7 habian superado
la infeccion. Se presentd disminucion de semanas de gestacion en el grupo COVID-19 (37.8 + 1.8 vs. 39 + 0.8; p < 0.05).
La histopatologia placentaria en COVID-19 mostré mayor prevalencia de alteraciones trombdticas en vellosidades placen-
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tarias (55.5 vs. 0%). Conclusiones: La infeccion asintomatica por COVID-19, potencializa perfil protrombdtico preexisten-
te, incrementando riesgo de trombosis placentaria y trombosis en mujeres embarazadas.

COVID-19. Embarazo. Placenta. Trombosis.

Background

Coronavirus disease 2019 (COVID-19) is a respira-
tory condition caused by the new severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), an
RNA virus that is more contagious and infectious than
SARS-CoV (2002) and Middle-East respiratory syn-
drome coronavirus (MERS-CoV) (2012)."

It infects epithelial cells through the angioten-
sin-converting enzyme 2 (ACE2), using the Spike pro-
tein.>” It generates symptoms such as fever (83-98%),
cough (46-82%), myalgia or fatigue (11-44%), dyspnea
(31%), gastropathies (10%), hypotension (60%),°
lymphopenia, leukopenia, thrombocytopenia, in-
creased inflammatory cytokines, elevated cardiac bio-
markers and decreased albumin.® Although respiratory
conditions associated with COVID-19 are the focus of
attention, there are studies that report ocular lesions,’
testicular alterations,® ACE2 in the ovaries,® nervous
system alterations,'®" thrombosis,'? placental alter-
ations™ and pregnancy complications.™®

In view of the foregoing, we evaluated a series of
cases of asymptomatic pregnant women with
COVID-19 with the purpose to analyze placental his-
topathological data in order to evaluate fetal effects
and risks within the last trimester of pregnancy, in
addition to conducting a review of recent literature.

Material and Method

Retrospective, observational, cross-sectional study
that included 29 patients who attended the PRONA-
TAL clinic (Bite Médica Hospital, Mexico City) in 2020
for obstetric care. Clinical data were obtained from the
electronic record, after informed consent was
obtained.

The patients were hospitalized in the labor room for
obstetric care, following the protocol implemented for
the COVID-19 pandemic. It included the presentation
of a COVID-19 test, not older than one week before
the patient was admitted or, otherwise, if they had
complications such as premature birth threat. Health
personnel wore safety equipment to avoid contagion
(face masks, face shields, caps, gloves, etc.), and the

operating room was sanitized before and after use.'
Two groups were formed: 1) control, which included
those women who never contracted COVID-19 and 2)
COVID-19, asymptomatic women with COVID-19 at
third trimester of pregnancy.

COVID-19 tests (reverse transcriptase polymerase
chain reaction [RT-PCR]; detection kit: Logix SmartTM
Coronavirus Disease 2019 [COVID-19, InDRE valida-
tion document DGE-DSAT-03863-2020; INDRE permit
document DGE-DDYR-08355-2020) were sent to the
Cellular Diagnostic Center (Genes and Care, Mexico
City).

The placentas were processed by Bite Médica Pa-
thology Department. Typical sections were fixed in
formalin, processed in paraffin and stained with he-
matoxylin/eosin.

Data collection was carried out by nurses, physi-
cians and a PRONATAL researcher (general data,
COVID-19 test results and placental histopathology),
with anonymity being protected, without the source of
information being referenced and only numerical data
being shown. Inclusion criteria were: COVID-19-posi-
tive asymptomatic women, full-term and preterm preg-
nancies. Exclusion criteria were: refusal to participate
in the study, high levels of natural killer cells, tumor
necrosis factor and having autoimmune diseases.

Clinical characteristics of the pregnant woman (age,
weight, height, temperature, O, saturation, blood pres-
sure [mmHg], heart and respiratory rate) and data of
the newborn (gestational age, weight and height), are
reported with the mean + standard deviation (SD) and
were analyzed using Student’s t-test; on the other
hand, thrombophilias, cesarean sections, deliveries
and spontaneous abortions are reported as percent-
ages and were analyzed with the chi-square test,
using the SPSS statistical package, version 25.

Results

Twenty-nine women were included for obstetric
care, out of which 9 were included in the COVID-19
group and 20 in the control group. Comparing both
groups, no difference was observed in pregnant wom-
en general data and clinical signs (weight, height,
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body mass index, temperature, O, saturation, blood
pressure, heart and respiratory rate) (Table 1).

Regarding the COVID-19 group, on the day of de-
livery, patients 2, 4, 5, 6, 8 and 9 were between day
0 and 10.5 of infection, after having tested positive by
the RT-PCR technique, and only patients 1, 3 and 7
had completed the quarantine period recommended
for this infection (14 days) (Fig. 1).

As for the type of delivery, there was a higher prev-
alence of COVID-19 in cesarean sections vs. control
(77.7 vs. 30%) (Tables 2 and 3). Complications such
as preterm delivery (33.3%), premature placental
abruption (20%), hypertension (11.1%), proteinuria
(11.1%), mild preeclampsia (11.1%), oligohydramnios
and fetal hypomobility (11.1%) were found in the
COVID-19 group; and in the control group, placental
abruption (5%) and premature rupture of membranes
(5%) were observed (Tables 2 and 3). In the control
group, cesarean sections were requested by the pa-
tient (10%) due to a thin uterine segment, imminence
of uterine rupture and placental abruption. In addition,
the prevalence of deliveries was lower in the COVID-19
group vs. controls (22.2 vs. 70%) (Tables 2 and 3).
Neither group had complications in the postpartum
period.

According to each patient obstetric history, the
COVID-19 group had a prevalence of recurrent preg-
nancy loss of 44.4%, with one patient referring two
induced abortions (11.1%); as for the control group,
the prevalence of recurrent pregnancy loss was 10%
(Tables 2 and 3).

Perinatal data showed a statistically significant de-
crease in the number of weeks of gestation in the
COVID-19 group in comparison with controls (37.8 +

General data and maternal signs at delivery day

N 20 9
Weight (kg) 72.9+11.1 74593
Height (m) 1.62+0.04 1.6120.04
BMI 27.6+£3.3 28.5+2.5
Age (years) 35.8+5 35.4+4.6
Temperature 36.4+0.3 36.5+0.5
(°C)

O, saturation 95.1+0.7 95.9+0.8
Blood pressure 1.5+0.1 1.5+0.1
(mmHg)

Heart rate 81.8+13.6 86.4+8.9
Respiratory 19.7£1.3 18.7+8.4

rate

SD: standard deviation; BMI: body mass index.

1.8 vs. 39 + 0.8; p < 0.05), with similar results being
observed in both groups regarding birth weight (2,915
+ 535.4 vs. 3,013 + 518.8 grams) and length (48.1 +
2 vs. 48.5 + 3.3 cm) (Fig. 2).

In the placental histopathological reports,
COVID-19 vs. control group was found to have a high-
er prevalence of organized thrombi in placental villi
(55.5 vs. 0%), as well as of laminated thrombus in an
artery (11.1 vs. 0%), perivascular hemorrhage (33.3 vs.
0.0%), villous hemorrhage (55.5 vs. 42.1%), subchori-
onic hemorrhage (11.1 vs. 5.2%), retroplacental hema-
toma (22.5 vs. 15.7%) and stromal edema (44.4 vs.
31.5 %) (Fig. 3); in controls, villous ischemic changes
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Table 2. Delivery characteristics (COVID-19 group)

u Age (years) | Obstetric history m Type of delivery | Characteristics and complications

G2P1CA 39.5 Vaginal No complications

2 85 GO 36.6 Vaginal No complications
3 36 GO 39.4  C-section Placental abruption
4 41 G2A2 36.7 C-section Preterm delivery

39 G11A3P8 &2 C-section Preterm delivery
6 32 G8ABC2 36.5 C-section Preterm delivery
7 34 GaC2 40.3 C-section Placental abruption
8 44 G2A2 (elective) 374 C-section Hypertension, proteinuria, mild preeclampsia
9 27 G3A3 39.6 C-section Oligohydramnios and fetal hypomobility
Total 3585 - 37.8+18  77.7% 22.2% no complications, 33.3% preterm delivery, 22.2% placental

(x + SD) (x +SD) c. section abruption, 11.1% oligohydramnios, 11.1% hypomobility, 11.1%

hypertension, 11.1% proteinuria and 11.1% mild preeclampsia

COVID-19: coronavirus disease 2019; WOG: weeks of gestation; SD: standard deviation.

Table 3. Delivery characteristics (control group)

m Age (years) | Obstetric history m Type of delivery | Characteristics and complications

G3P3 37.3  Vaginal No complications
2 44 G1A1 38.3 C-section Elective, no complications
3 42 GO 39.3  Vaginal No complications
4 31 GO 40.2  Vaginal No complications
5) 39 G1P1 38,5  Vaginal No complications
6 36 G1A1 40.3  Vaginal No complications
7 32 GO 38.6 C-section Placental abruption
8 36 G1C1 38.2 C-section Elective, no complications
9 31 G1P1 38.5  Vaginal No complications
10 35 GO 40.2  Vaginal No complications
11 39 G1C1 39.5 C-section Thin uterine segment; no complications
12 37 G1P1 38.6  Vaginal No complications
13 38 G2C1A1 39.5 C-section Thin uterine segment and premature rupture of membranes
14 36 GO 39.4  Vaginal No complications
15 43 G3A3 39.1 C-section Thin uterine segment; no complications
16 40 GO 39.2 Vaginal No complications
17 34 GO 38.2  Vaginal No complications
18 29 GO 40.2  Vaginal No complications
19 32 GO 39.4  Vaginal No complications
20 27 G1P1 39.2  Vaginal No complications
Total 3§.4¢4.6 - 3_910.8 30% 90% without complications, 5% placental abruption and 5% rupture
(x £ SD) (x £ SD)  C-sections of membranes

WOG: weeks of gestation; SD: standard deviation.
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Figure 2. Perinatal data of newborns from mothers infected with COVID-19 during the last trimester of pregnancy. A: weeks of gestation. B: birth
weight. C: birth length. “Weeks of gestation statistical difference (control vs. COVID-19; p < 0.05), Student’s t-test. COVID-19: coronavirus
disease 2019. SD: standard deviation.

Placental pathology (COVID-19 vs. control)
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Figure 3. Inter-villous space fibrin statistical difference (COVID-19 vs. control; p < 0.05), chi-square test.
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Figure 4. A: gross description: 405-g placenta, hematic areas with 5-cm hematoma. B and C: microscopic description: 5-cm marginal retropla-
cental hematoma, organized, non-laminated thrombi, third trimester chorionic villi with calcifications on 5% of surface and ischemic changes on
10%. Similar to the other 8 examined placentas.

were more common (84.2 vs. 55.5%), as well as the
presence of fibrin in intervillous spaces (68.4 vs.

11.1%) (Fig. 3). Histopathological data of alterations in
all 9 placentas are shown in figure 4.
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Discussion

A previous history of some viral pathogens (cyto-
megalovirus, varicella zoster virus, etc.) raises con-
cern about probable effects of SARS-CoV-2 on
pregnant women and the development of the baby."'

Regarding SARS-CoV and MERS, an increase in
first-trimester abortion, preterm delivery, premature
rupture of membranes, intrauterine growth restriction
and cesarean section rates has been reported,'®23
with placental histopathology reporting a large amount
of fibrin (intervillous and subchorionic), villous calcifi-
cations, infarcts, placental hypotrophy and thrombotic
vasculopathy in some villi.?*32 SARS-CoV-2, SARS-
CoV and MERS-CoV have equivalent mechanisms of
infection, which possibly results in similar maternal/
fetal alterations.®

On the other hand, there is no conclusive evidence
of SARS-CoV-2 vertical intrauterine transmission, and
reported maternal/fetal complications have included
intrauterine fetal distress (14%) and premature rupture
of membranes (8%), and in newborns, respiratory dis-
tress (6%), gastrointestinal symptoms (4%) and fever
(83%).%* In this study, COVID-19-positive patients did
not develop severe acute respiratory syndrome, with
a latent and perhaps immune-compensated state be-
ing maintained.*® The complications observed at de-
livery included a high rate of cesarean section (77%),
preterm delivery (33.3%), placental abruption (22.2%),
mild preeclampsia (11.1%) and association of oligohy-
dramnios and fetal hypomobility (11.1%), in agreement
with publications of pregnancies with severe COVID-19,
which reported high rates of cesarean section, of up
to 92%, and preterm delivery of 11 to 42%,%*%" as well
as comorbidities or complications such as preeclamp-
sia, gestational diabetes, hypothyroidism, placenta
previa and previous uterine surgeries.® In turn,
COVID-19 has been predominantly localized in syncy-
tiotrophoblast cells at maternal-fetal placental inter-
face.®® Furthermore, in week 27 and 39 placentas
obtained from women with severe SARS-CoV-2 infec-
tion, an increase in factors that predispose to placen-
tal alterations, such as thrombosis, infarcts, and
vascular wall remodeling in chorionic villi have been
found.®

In our perinatal data, asymptomatic pregnant wom-
en with COVID-19 at third trimester were observed to
experience a reduction in weeks of gestation in com-
parison with control women (37.8 = 1.8 vs. 39 + 0.8;
p = 0.05). Similarly, Metz (2021), Flores (2021) and
Martinez (2020) found a decrease in the number of

weeks of gestation and low birth weight in patients
with severe symptoms.“0-42

In turn, this work shows an increase in organized
thrombi in villi (33.3 vs. 0%) and perivascular hemor-
rhage (55.5 vs. 0%) in COVID-19 vs. control women,
similar to studies that report placental villous infarcts
(20 vs. 2%), fibrinoid necrosis (20 vs. 0%), membrane
wall hypertrophy (33 vs. 4%), chorangiosis (27 vs. 5%),
villous edema (27 vs. 9%), intra-villous thrombi (40 vs.
8%), fibrin (52 vs. 6%), microcalcifications (60 vs. 4%),
small fibrotic villi (28 vs.0 %), villi agglutination (18 vs.
0%) and syncytial knots increase (40 vs. 2%).3%2

The hypercoagulation state that occurs during preg-
nancy could favor these alterations, in addition to the
high prevalence of inherited thrombophilias in the
Mexican population,**** where a pro-thrombotic state
induced by an increase of 36 to 43% in peripheral
blood D-dimer has been observed in patients with
COVID-19.4

The pro-thrombotic state caused by COVID-19 in
pregnant women may be generated in a similar way
to the deep vein thrombosis, pulmonary embolism,
myocardial infarction and ischemic stroke events re-
ported in patients with COVID-19.4647

In this study, we report few cases of asymptomatic
women who had a positive COVID-19 test at the end
of pregnancy, which indicates that perinatal risk may
already exist, as shown by the histopathological ex-
amination of the placentas of women who did not
develop severe acute respiratory syndrome. Further
research is required as more cases of pregnancy with
COVID-19 occur in order to identify which positive
asymptomatic patients are actually at perinatal risk.

Pregnant women health, regardless of whether they
exhibit mild symptoms more often, even if asymptom-
atic, as our patients were, requires close surveillance
during this pandemic and timely critical assistance in
severe cases.

Limitations

The small sample size, which by itself is not signif-
icant, but coupled with studies that have been devel-
oped to date, can provide information that helps to
detect alterations that could be generated by COVID-19
at delivery.

Conclusions

COVID-19 asymptomatic infection within the third
trimester of pregnancy can potentiate a preexisting
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pro-thrombotic profile and increase the risk of throm-
bosis, especially if severe acute respiratory syndrome
develops, which can generate alterations such as pla-
cental abruption, preeclampsia, hemorrhages and an
increase in preterm deliveries.
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