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Abstract

Background: Most pregnant women who are positive for SARS-COV-2 are asymptomatic and have a low
prevalence of perinatal complications. Initially, there was an overreaction concerning the potential complica-
tions of SARS-COV-2 in pregnancy, with an increase in rate of indicated preterm birth in order to avoid foetal
exposure to the virus. However, now that clinical experience has accumulated, the general consensus is that
only minimal or mild foetal side effects are associated with maternal SARS-COV-2 infection during pregnancy.

Aim of the work: The aim of the study is to evaluate the effect of the infection with SARS- COV-2 early
in pregnancy on cerebroplacental circulation.

Methods: This prospective study was conducted at tertiary care hospital at ultrasound and foetal medi-
cine unit, Ain Shams University Maternity Hospital from January 2021 till June 2023 and performed on
total 283 pregnant women who had infected with SARS-COV-2 during early pregnancy (first trimester or
early second trimester), compared to 283 healthy pregnant women as a control group with inclusion and
exclusion criteria.

Results: There were no statistically significant differences between the studied groups regarding Middle
cerebral artery (MCA) pulsatility index (PI). There were no statistically significant differences between the
studied groups regarding Middle cerebral artery (MCA) resistive index (RI). There were no statistically
significant differences between the studied groups regarding Umbilical artery (UA) pulsatility index (PI).
There were no statistically significant differences between the studied groups regarding Umbilical artery
(UA) resistive index (RI). There were no statistically significant differences between the studied groups
regarding cerebroplacental ratio.

Conclusion: As evident from the current study, this present study reported no significant differences
in fetomaternal blood flow parameters in pregnant women who had infected with SARS-COV-2 infection
during early pregnancy (first trimester or early second trimester) compared to those who have not had the
disease using doppler parameters of umbilical artery, middle cerebral artery and cerebroplacental ratio.
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In our opinion, the findings of this specific study may improve our limited knowledge for the application
of Doppler ultrasound in pregnant women with COVID-19.

Key words: COVID-19 infection during pregnancy, cerebro-placental circulation during pregnancy

Introduction

The prevalence of severe acute respiratory syndrome
coronavirus 2 (SARS-COV-2) infection among pregnant
women has been reported to be 14-15%, with most
(50-90%) women being asymptomatic’. Only a small
percentage show severe symptom, mainly during the
third trimester of pregnancy; among these women,
there is a higher risk of severe complications and death?

Most pregnant women who are positive for SARS-
COV-2 are asymptomatic and have a low prevalence
of perinatal complications. Initially, there was an over-
reaction concerning the potential complications of
SARS-COV-2 in pregnancy, with an increase in rate of
indicated preterm birth in order to avoid foetal exposure
to the virus. However, now that clinical experience has
accumulated, the general consensus is that only minimal
or mild foetal side effects are associated with maternal
SARS-COV-2 infection during pregnancy?®.

Since the first case of the 2019 novel coronavirus
disease (COVID-19, previously known as 2019-n COV)
was reported in Wuhan, China, in December 2019,
norovirus infection has spread throughout China and
the world. This outbreak has been caused by SARS-
COV-2 that is a new coronavirus discovered in humans
for the first time. [t belongs to the coronavirus-f3 genus
and is similar to Middle East Respiratory Syndrome
coronavirus (MERS-COV) and severe acute respiratory
syndrome coronavirus (SARS-COV). SARS-COV-2 infec-
tion mainly causes interstitial pneumonia, hypoxemia
and respiratory distress syndrome but is more infectious
than SARS-COV and MERS-COV*.

Pregnant women, as a special group, can be infected
with SARS-COV-2, which often affects the fetuses and
new-borns of these women. Since early February 2020,°

first reported the clinical characteristics of 10 neonates
born to mothers with confirmed SARS-COV-2 infection,
clinical data of pregnant women infected with SARS-
COV-2 are limited, and controversy exists over the
prevalence and severity of pregnant women. Although
some studies support the opinion that the COVID-19
in pregnant women are similar to those in non-preg-
nant ones, others show that the severity of infection in
pregnant women is more serious. A systematic review
on outcomes of SARS, MERS and COVID-19 during
pregnancy supported that miscarriage, preeclampsia,
cesarean and perinatal death were more common than
in the general population®.

Consistent conclusion is that the incidence of pre-
mature delivery and cesarean section after infection in
pregnant women is higher. A systematic review including
eighteen articles with 108 pregnancies and 75 neonates
reported an extremely high rate of cesarean section
(92%) partly due to foetal distress and suspected a
response in neonate to maternal SARS-COV-2 infection.
Severe maternal morbidity and perinatal death were
reported in some studies. Up to now, Zhu et al. reported
the highest postnatal morbidity in 10 neonates, included
6 cases of respiratory dyspnea,’ cases with digestive
symptoms and 1 case of death®.

There is not enough evidence to conclude any defi-
nite detrimental effect of COVID-19 infection during
pregnancy. Three studies have reported no maternal
complication. However, various other studies have
reported both maternal and fetal complications includ-
ing preterm delivery, respiratory distress, fetal distress,
and PROM°.

According to the Royal College of Obstetricians and
Gynecologists (RCOG), vertical transmission from a
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woman to her baby may be possible, as suggested by
new evidence. Taking all the available evidences into
consideration, there are only a small number of reported
cases to conclude whether there is possible intrauterine
vertical transmission of SARS-CoV-2 or not'’.

Pregnant women who were infected with COVID-19
and delivered in the third trimester were more likely
to have placentas that showed features of maternal
vascular mal-perfusion and intervillous thrombi. No
pathognomonic features were however identified'’.

These findings suggest an abnormal maternal cir-
culation reflecting a systemic inflammatory or hyper-
coagulable state influencing placental physiology and
associated with adverse perinatal outcomes. This case
report highlights a pregnant woman who was RT-PCR
positive for COVID-19. She was asymptomatic and hence
home quarantined. After 14 days of her home quarantine,
she was tested for SARS-COV-2 IgG antibody and it was
found to be positive in high titre. Although the patient
did not have any risk factor for IUGR and the normal
growth of the fetus was documented up to 34 weeks,
IUGR developed around 36 weeks of gestation'!. Conse-
quently, the aim of the study was to evaluate the effect
of the infection with SARS-COV- 2 early in pregnancy
on cerebroplacental circulation.

Patients and Methods

After ethical committee approval and writ-
ten consents from the patients, this prospective
study was conducted at tertiary care hospital at
ultrasound and foetal medicine unit, Ain Shams
University Maternity Hospital from January 2021
till June 2023 and performed on total 283 pregnant
women who had been infected with SARS-COV-2
during early pregnancy (first trimester or early sec-
ond trimester), compared to 283 healthy pregnant
women as a control group.

Study population: Pregnant women who had been
infected with SARS-COV-2 during early pregnancy
(first trimester or early second trimester) with the
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following inclusion and exclusion criteria:

Inclusion criteria: Pregnant women who had
been infected with SARS-COV-2 infection during
early pregnancy (first trimester or early second
trimester), Maternal Age: - Range between 22-35
years’ old and BMI (18-30).

Exclusion criteria: women with previous history
of IUGR, Multiple pregnancy fetuses with congeni-
tal anomalies, Chronic disorders affecting Doppler
indices as: (DM, HTN, Thyroid disease, anemia and
thrombophilia with pregnancy).

Study Procedures: All women were subjected to
the following: SARS-COV-2 infection was diagnosed by
a positive SARS-COV-2 viral RNA PCR or SARS-CoV-2
rapid antigen test carried out on nasopharyngeal
samples or patients with two suspicious symptoms
(Loss of taste, anosmia, fever) with chest radiological
finding. All asymptomatic and Symptomatic cases
were included in the study. Symptomatic cases were
classified according to their symptoms either mild
and severe. Severe cases referred to patients with
severe symptoms required oxygen supplementation
to maintain pulse oximetry above 95%. Mild cases
referred to cases with symptoms such as cough, fever,
malaise, diarrhoea and anosmia but didn’t require
oxygen supplementation.

Ultrasound and Doppler studies: The ultra-
sound was done for the included cases to evaluate
foetal biometry, anatomy of foetus, amniotic fluid
volume, placental calcification, and Doppler indices
of the umbilical artery (UA), foetal middle cerebral
artery (MCA) and cerebro-placental ratio (CPR).
Fetal biometry included measurement of biparietal
diameter, head circumference, abdominal circumfer-
ence and femur length, and calculation of estimated
fetal weight (EFW). Doppler velocimetry, includ-
ing UA pulsatility index (PI), Resistance Index (RI)
MCA-Pulsatility index (PI), Resistance index (RI) and
Cerebro-placental Ratio (CPR) and were recorded
according to ISUOG recommendations. UA- RI and

VOLUME 23, ISSUE 2, APRIL - JUNE 2024



Effect of COVID-19 infection during pregnancy on Cerebro-placental circulation

PI were considered abnormal if > 95th percentile
for gestational age. MCA-RI and PI were considered
abnormal if < 5th percentile for gestational age. CPR
ratio was considered abnormal in less than one
(reversed ratio)2 Ultrasound evaluation was done
Twice at first visit and (28- 32) weeks, of pregnancy.
by SAMSUNG SW80 machine (Elite) by Convex Probe.

Outcome measures: the effect of the infection with
SARS-COV-2 early in pregnancy on cerebroplacental
circulation.

Ethical Considerations: The patient data were
anonymous. Data presentation was not be by the
patient’s name but by diagnosis and patient confi-
dentiality was protected. An informed consent was
taken from all participants, it was in Arabic language
and confirmed by date and time. confidentiality was
preserved by assigning a number to patients initials
and only the investigator knew it

Conflict of interest: the candidate declared that
there is no conflict of interest and the cost of the
study was paid by the candidate.

Statistical analysis: Analysis is to be performed
using SPSS for windows v20.0, Data to be presented
in terms of range, mean and standard deviation (for
numeric parametric variables); range, median and
inter-quartile range (for numeric non-parametric
variables); or number and percentage (for categori-
cal variables). Difference between two indepen-
dent groups is to be analyzed using independent
student’s t-test as well as the mean difference and
its 95% CI (for numeric parametric variables); or
chi-squared test as well as the risk ratio and its
95% CI (for categorical variables). Binary logistic
regression analysis is to be performed for estimat-
ing the association between good/poor response
and the measured variables ROC curves are to be
constructed for estimating the validity of measured
variables as predictors of good or poor response
validity is to be presented in terms of sensitivity,
specificity, positive and negative predictive values

and their corresponding 95% Cis significance level
is setat 0.05.

Results
During this study, 600 patients were assessed
for eligibility and 566 patients were included in the
study (283 in each group). Of all eligible patients, 22
patients were excluded from the study based on the
inclusion criteria and 12 patients refused to partici-
pate in of the study. Ultimately, the analysis was based
on the data of 283 pregnant women who had been
infected with SARS-COV-2 during early pregnancy
(first trimester or early second trimester), compared
to 283 healthy pregnant women as a control group.
Table 1 shows that no statistically significant
differences between the studied groups regarding
demographic characteristics; age, body mass index
and parity as well as gestational age at the study time
points. All COVID-19 cases were of mild severity.
Table 2 shows that that no statistically significant
differences between the studied groups regarding
Middle cerebral artery (MCA) pulsatility index (PI).
Table 3 shows that that no statistically significant
differences between the studied groups regarding
Middle cerebral artery (MCA) resistive index (RI).
Table 4 shows that There were no statistically
significant differences between the studied groups
regarding Umbilical artery (UA), Pulsatility index (PI).
Table 5 shows that There were no statistically
significant differences between the studied groups
regarding Umbilical artery (UA) resistive index (RI).
Table 6 shows There were no statistically sig-
nificant differences between the studied groups
regarding Cerebroplacental ratio

Discussion

COVID-19 is a new, multisystem infectious disease
that may also affect fetuses by vertical transmis-
sion. Acute inflammation and increased peri villous
fibrin and decidual arteriopathy in the placentas
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of pregnant women infected with COVID-19 were logical processes that interact with placental vascular
detected!® with identified coronavirus virons in the  structures and maternal hypoxia were reported to
placental villi by using electron microscopy. Patho-  cause impaired fetal Doppler findings'. Therefore,

Table 1. Demographic characteristics between the study groups.

COVID-19 GROUP CONTROL GROUP
VARIABLES P-VALUE
(TOTAL=283) (TOTAL=283)

Age (years) Mean+SD 27.7£3.0 27.5%2.9 ~0.572
Range 22.0-35.0 22.0-35.0

BMI (kg/m2) Mean=SD 24.52.1 24.3%2.2 70.342
Range 18.8-29.8 18.9-29.9

Parity (n, %) Nulli 107 (37.8%) 101 (35.7%) #0.601
Multi 176 (62.2%) 182 (64.3%)

Gestational age (20-24 weeks) Mean+SD 22.2+0.8 22.2+0.8 ~0.167
Range 20.0-24.0 20.0-24.0

Gestational age (28-32 weeks) Mean+SD 30.1+0.8 30.2+0.8 ~0.266
Range 28.0-32.0 28.0-32.0

Severity (n, %) Mild 283 (100.0%) Not applicable

BMI: Body mass index. “Independent t-test. #Chi square test

Table 2. Middle cerebral artery (MCA) pulsatility index (PI) between the study groups.

TIME COVID-19 GROUP CONTROL GROUP P-VALUE
(TOTAL=283) (TOTAL=283)
Week 20-24 Mean+SD 1.7720.11 1.77%0.10 0.473
Range 1.48-2.22 1.47-2.05
Week 28-32 Mean+SD 2.110.08 2.11+0.09 0.471
Range 1.89-2.41 1.79-2.39
Independent t-test.
Table 3. Middle cerebral artery (MCA) resistive index (RI) between the study groups.
TIME COVID-19 GROUP CONTROL GROUP P-VALUE
(TOTAL=283) (TOTAL=283)
Week 20-24 Mean=SD 0.78+0.03 0.78+0.03 0.888
Range 0.69-0.87 0.69-0.87
Week 28-32 Mean=SD 0.83+0.03 0.83+0.03 0.247
Range 0.74-0.92 0.74-0.92

Independent t-test.

108

VOLUME 23, ISSUE 2, APRIL - JUNE 2024



Effect of COVID-19 infection during pregnancy on Cerebro-placental circulation

Table 4. Umbilical artery (UA) pulsatility index (PI) between the study groups.

TIME COVID-19 GROUP CONTROL GROUP P-VALUE
(TOTAL=283) (TOTAL=283)
Week 20-24 Mean+SD 1.150.11 1.15%0.10 0.822
Range 0.88-1.60 0.88-1.47
Week 28-32 Mean+SD 1.00£0.05 1.00£0.05 0.861
Range 0.88-1.14 0.90-1.16
Independent t-test.
Table 5. Umbilical artery (UA) resistive index (RI) between the study groups.
TIME COVID-19 GROUP CONTROL GROUP P-VALUE
(TOTAL=283) (TOTAL=283)
Week 20-24 Mean:+SD 0.80£0.05 0.79+0.06 0.428
Range 0.64-0.90 0.63-0.90
Week 28-32 Mean=SD 0.66+0.04 0.66+0.04 0.880
Range 0.55-0.79 0.54-0.81
Independent t-test.
Table 6. Cerebro-placental ratio between the study groups.
COVID-19 GROUP CONTROL GROUP
TIME P-VALUE
(TOTAL=283) (TOTAL=283)
Week 20-24 Mean+SD 1.550.13 1.54%0.13 0.415
Range 1.21-1.93 1.26-1.94
Week 28-32 Mean+SD 2.12+0.11 2.120.10 0.467
Range 1.81-2.41 1.83-2.42

we thought that COVID-19 infection might have an
adverse effect on fetal Doppler parameters.

Researchers suggested that maternal COVID-19
may affect the oxygen supply of the fetus, leading
to placental insufficiency, IUGR, fetal distress, and
fetal death.

Fetal Doppler parameters ultrasonography have
been used for the assessment of fetal well-being in
high-risk pregnancies for years. Various vascular
structures like uterine artery, umbilical artery, middle
cerebral artery and ductus venosus have been evalu-
ated via ultrasonographic Doppler measurements
to help physicians for decision-making processes.

However, our knowledge regarding the application
of Doppler ultrasound in pregnant women with
COVID-19 is limited?2.

Since Covid-19 infection during pregnancy repre-
sents major conflict due to the physical and physi-
ological changes that occur during pregnancy and
often associated with obstetric complications, evalu-
ating the effect of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) on fetal Doppler param-
eters was highlighted as a main point of interest!“.

Consequently, this study was conducted and aimed
to evaluate the effect of the infection with SARS-COV-2
early in pregnancy on cerebroplacental circulation.
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This prospective study was conducted at ter-
tiary care hospital at ultrasound and fetal medicine
unit, Ain Shams University Maternity Hospital from
January 2021 till June 2023 and performed on total
283 pregnant women who had been infected with
SARS-COV-2 during early pregnancy (first trimester
or early second trimester), compared to 283 healthy
pregnant women as a control group.

During this study, 600 patients were assessed
for eligibility and 566 patients were included in the
study (283 in each group). Of all eligible patients,
22 patients were excluded from the study based
on the inclusion criteria and 12 patients refused to
participate in of the study.

Ultimately, the analysis was based on the data of
566 pregnant women who had been infected with
SARS-COV-2 during early pregnancy (first trimester
or early second trimester).

The current study revealed that there were no sta-
tistically significant differences between the studied
groups regarding demographic characteristics; age,
body mass index and parity as well as gestational age
at the study time points. All COVID-19 cases were of
mild severity (p values = 0.603,0.703, 0.999, 0.485)
respectively.

As regards Middle cerebral artery doppler, the
current research study revealed that there were
no statistically significant differences regarding
Middle cerebral artery (MCA) pulsatility index (PI)
and resistive index (RI) at different gestational ages
(20-24 and 28-32 weeks).

Middle cerebral arterial (MCA) Doppler is affected
by various factors, such as fetal anemia, IUGR, and
fetal distress®. In IUGR, blood flow tends toward
the fetal brain and MCA flow resistance is reduced,
maximizing oxygen and nutrient supply to the brain
(the brain-sparing effect). Thus, it has been used
widely and for years by clinicians for monitoring
high-risk pregnancies. However, the role of MCA
Doppler in pregnant women with COVID-19 infec-
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tion has not yet been clarified. We hypothesized that
fetal brain circulation may be affected by COVID-19
infection-related events. Impaired fetal perfusion
may be caused by cytokine storms, maternal hypoxia,
and impaired coagulation cascades'®. Furthermore,
vertical transmission of viral particles may result in
an excessive inflammatory fetal response. Despite
our expectations, we did not find differences in MCA
Doppler PI between the groups in this study.

As regards umbilical artery doppler, the current
research study revealed that there were no statisti-
cally significant differences regarding umbilical artery
(UA) pulsatility index (PI) and resistive index (RI) at
different gestational ages (20-24 and 28-32 weeks).

The umbilical artery (UA) has been used for years
to assess fetal wellbeing. Abnormal UA Doppler
values are closely related to placental diseases.
Increased resistance shows uteroplacental insuffi-
ciency, which can occur in stressed fetuses, similar
to IUGR fetuses!’. Maternal vascular malperfusion
due to hypoxemia and thrombosis may affect UA
Doppler values in fetuses infected with COVID-19.
However, we did not find differences in UA Doppler
parameters between the two groups in this study.

As regards Cerebro-placental ratio, the current
research study revealed that cerebroplacental ratio
at 20-24 weeks was 1.55+0.13 and 1.54+0.13 and
at 28-32 weeks, it was 2.12+0.11 and 2.12+0.10 in
covid-19 group and control group respectively (p
value= 0.415, 0.467) with no statistically significant
differences between the studied groups.

Recent data shows that CPR is an independent
predictor of adverse perinatal outcomes!®'?, However,
our study did not detect differences in CPR values
between patients with COVID-19 and patients in
the control group. A latest study reported that fetal
brain and heart tissues do not express ACE2 recep-
tors and that these organs will not be a target for
the virus?’. This might be one explanation for the
findings of the present study.
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Many findings in the previous literatures are
similar to our research results which strengthens
and augments these findings and results reliability.

These findings are in agreement with previous
studies. Ayhan, S. G et al.,'* conducted a prospec-
tive case-control study that enrolled 54 COVID-19
confirmed pregnant women and 97 age-matched
pregnant women as a control group between 28 and
39 weeks to investigate the effect of SARS-CoV-2 on
fetal Doppler parameters and revealed that when
the Doppler parameters were compared, there were
no statistically significant differences regarding UA
PI (0.88+ 0.29 vs 0.87% 0.22; p value=0.81), MCA
PI (2.16% 0.85 vs 2.19+ 1; p value=0.80), Ductus
venosus (0.77+ 0.61 vs 0.86+ 0.54; p value=0.27),
Cerebro-placental ratio (2.6 1.2 vs 2.65+ 1.6; p
value=0.83) in covid19 group and control group
respectively.

In support of our findings, Asir, B et al.,?! conducted
a prospective case-control study that enrolled 100
pregnant women (50 in each group) to evaluate mater-
nal and fetal blood flow parameters of term pregnant
women who had recovered from COVID-19 during
pregnancy and revealed that no significant differences
were found in terms of P and Rl values of MCA (1.67+
1.47 vs 1.61% 1.30 and 0.69+ 0.16 vs 0.75% 0.17; p
value=0.830,0.104) and UA (1.19+ 1.33vs 1.19+ 1.93
and 0.59+ 0.28 vs 0.61+ 0.30; p value=0.985, 0.666)
between term pregnant women who had COVID-19
during pregnancy and those who did not.

Consistent with our results, Soto- Torres et al.,??
found no significant differences in fetal ultrasound
and Doppler findings between pregnant women
who were positive for SARS-CoV-2 and those who
were negative.

Moreover, Mehmet, O et al.,® conducted a pro-
spective case-control study that enrolled 81 preg-
nant women who had mild to moderate COVID-19
infections during their pregnancy and 70 patients
who had no RT-PCR positivity or symptoms during

their pregnancy to evaluate the effects of COVID-19
infection on neonatal outcomes in the late preterm
period, fetal biometry, and fetal Doppler measure-
ments and revealed that Uterine A, Umbilical A,
MCA Doppler measurement (pulsatility index [PI],
systolic/ diastolic ratio [S/D]), cerebroplacental
ratio (CPR), amnion fluid index, head circumfer-
ence, abdominal circumference, and femur length
measurements performed in the late preterm pe-
riod between 34 and 37 weeks, and there was no
difference significantly between COVID-19 and
control groups.

In contrast to our results, Anuk et al.,?* compared
maternal-fetal Doppler patterns in pregnant women
who were diagnosed with COVID-19 and completed
the quarantine period with healthy pregnant women
and reported higher pulsatility and resistance indices
of Umbilical A and Uterine A in pregnant women
who recovered from COVID-19 compared to the
control group.

Furthermore, Kaplan, E et al.,> observed that the
UA-PI, MCA-PI, MCA-RI, UA-RI, MCA S/D and UA-
S/D values increased and the CPR value decreased
in pregnant women recovered from asymptomatic
COVID-19 compared to healthy pregnancies. In addi-
tion, studies on the placentas of pregnant women who
gave birth at term have shown the presence of fetal
vascular malformation with multiple thrombosis?®.
The increase in Doppler U/S resistance parameters
obtained, suggests that pregnant women who had
COVID-19, even if asymptomatically, may have shown
variability due to vascular malformations caused by
placental vertical transmission of COVID-19.

The reason for these different results may be
related to the methodological differences in the stud-
ies. Anuk et al.,* performed Doppler measurements
during the week of pregnancy who had COVID-19
disease and completed the quarantine period and
Kaplan, E et al.,® conducted a retrospective study
which may cause bias in the evaluation of these data.

m
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Whereas, we prospectively performed all Doppler
ultrasound evaluations for pregnant women who
had been infected with Covid-19 infection during
early pregnancy (first trimester or early second
trimester). We recorded the pregnant women who
were diagnosed with COVID-19, followed up, and
performed Doppler ultrasound and fetal biometry
measurements when they reached 20 and above
gestational weeks to 32 weeks.

As regards fetal weight and parameters, our study
results revealed that the mean fetal weight at 20-24
weeks was 470.4+56.2 gm and 477.3+54.4 in co-
vid-19 group and control group respectively (p value=
0.140),and 1504.3+128.3 gm and 1512.5+140.4 gm
at 28-32 weeks in covid-19 group and control group
respectively (p value= 0.470). None of the studied
cases showed Small for gestational age nor Large
for gestational age with no statistically significant
differences between the studied groups.

Moreover, there were no statistically significant
differences between the studied groups regarding
fetal Biparietal diameter, fetal Head circumference,
fetal Femur length and fetal Abdominal circumfer-
ence. Amniotic fluid volume was non-significantly
lower in COID-19 group. Oligohydramnios was non-
significantly more frequent in COID-19 group, while
Polyhydramnios was non-significantly less frequent
in COID-19 group and Placental calcification was
non-significantly more frequent in COID-19 group.

In concordance with our results, Ayhan, S. G et al.,'*
revealed that the fetal weight was 2377+850 gm and
23984646 gm in covid-19 group and control group
respectively which was statistically non-significant
(p value= 0.87).

In agreement with our results, Asir, B et al.,?* re-
vealed that the fetal weight was 2632+552 gm and
2735+600 gm in covid-19 group and control group
respectively which was statistically non-significant
(p value= 0.87) with no statistically significant differ-
ence as regards amniotic fluid index (p value= 0.310).

12

The strength points of this study

The strength points of this study are that it is
prospective study design, its setting at a single
tertiary care center, having no patients lost to
follow-up during the study period and relatively
larger sample size related to the previous litera-
tures. To the best of our knowledge, this is the
first study with the largest population to evaluate
adverse perinatal outcomes, Doppler ultrasound
parameters and biometric measurements together
in pregnant women who had been infected with
COVID-19 infection during early pregnancy (first
trimester or early second trimester). The ultra-
sound parameters were performed by single so-
nographer which decreased the detection bias and
interobserver variability.

The limitations of the study

The findings of this study should be interpreted
in light of its limitations. Firstly, including the lack of
information about the long-term fetal and maternal
follow-up of the participants such as mode of deliv-
ery, and APGAR scores of the baby. Secondly, since
it is a single-center study, there is a homogeneous
patient population.

Conclusion

This present study reported no significant dif-
ferences in fetomaternal blood flow parameters in
pregnant women who had been infected with SARS
COVID 2 infection during early pregnancy (first
trimester or early second trimester) compared to
those who have not had the disease using doppler
parameters of umbilical artery, middle cerebral
artery and cerebroplacental ratio.

In our opinion, the findings of this specific study
may improve our limited knowledge for the appli-
cation of Doppler ultrasound in pregnant women
with COVID-19.

VOLUME 23, ISSUE 2, APRIL - JUNE 2024



Effect of COVID-19 infection during pregnancy on Cerebro-placental circulation

1.

References

Sutton D, Fuchs K, D’Alton M, Goffman D. Univer-

sal Screening for SARS-CoV-2 in Women Admitted

for Delivery. N Engl ] Med 2020; 382: 2163-2164.

. Soma-pillay P and Botha H . College of Obste-
tricians and Gynaecologists of South Africa -
Recommendations for COVID-19 vaccination
in pregnancy. Obstetrics and Gynaecology Fo-
rum 2021; 31, 2. https://hdl.handle.net/10520/
ejc-medog v31_n2_a5

. Martinez-Portilla R], Sotiriadis A, Chatzakis C,
Torres-Torres ], Espino Y Sosa S, Sandoval-Man-
dujano K, Castro-Bernabe DA, Medina-Jimenez V,
Monarrez-Martin JC, Figueras F, Poon LC. Preg-
nant women with SARS-CoV-2 infection are at
higher risk of death and pneumonia: propensity
score matched analysis of a nationwide prospec-
tive cohort (COV19Mx). Ultrasound Obstet Gyne-
col 2021; 57: 224-231.

. Gracia PV, Caballero LC, Sanchez ], Espinosa ], Cam-

pana S, Quintero A, Luo C, " Ng J. Pregnancies re-
covered from SARS-CoV-2 infection in second or
third trimester: obstetric evolution. Ultrasound
Obstet Gynecol 2020; 56: 777-778.

. Chen Y, Bai J. Maternal and infant outcomes of

full-term pregnancy combined with COVID-2019
in Wuhan, China: retrospective case series. Arch
Gynecol Obstet 2020; 302: 545-551.

. Janssen O, Thompson M, Milburn S, Green R, Wag-

ner B, Bianco A, Stroustrup A. The Impact of Peri-
natal SARS-CoV2 Infection During the Peripartum
Period. Am ] Obstet Gynecol MFM 2021; 3:100267.

. Zhu H, Wang L, Fang C et al. Clinical analysis of 10

neonates born to mothers with SARS-CoV-2 pneu-
monia. Transl Pediatr 2020; 9: 51-60.

. Di Mascio D, Khalil A, Saccone G et al. Outcome of

coronavirus spectrum infections (SARS, MERS,
COVID 1-19) during pregnancy: A systematic re-
view and meta-analysis. Am ] Obstet Gynecol MFM
2020;2020:100107. https://doi. org/10.1016/j.

10.

11.

12.

13.

14.

15.

16.

ajogmf.2020.100107.

. Huang C, Wang Y, Li X et al. Clinical features of pa-

tients infected with 2019 novel coronavirus in Wu-
han, China. Lancet 2020; 395: 497-506.

Shanes ED, Mithal LB, Otero S, Azad HA, Miller ES,
Goldstein JA. Placental Pathology in COVID-19.
Am ] Clin Pathol. 2020 Jun 8;154(1):23-32. doi:
10.1093/ajcp/aqaa089.

McDonnell S, McNamee E, Lindow SW, O’Connell
MP. The impact of the Covid-19 pandemic on ma-
ternity services: A review of maternal and neo-
natal outcomes before, during and after the pan-
demic. Eur ] Obstet Gynecol Reprod Biol 2020;
255:172-176.

Gowtham, M., Gugapriya, T. S., Umredkar, A. A,
Deulkar, S., & Umredkar, A. (2023). The Impact of
COVID-19-Related Psychological Stress on Feto-
placental Circulation: A Doppler Scan of Umbili-
cal Vessels in Third-Trimester Antenatal Women.
Cureus, 15(7).

Algarroba GN, Rekawek P, Vahanian SA, Khullar P,
Palaia T, Peltier MR, et al. Visualization of severe
acute respiratory syndrome coronavirus 2 invad-
ing the human placenta using electron microscopy.
Am ] Obstet Gynecol 2020;223:275-278.

Ayhan, S. G., Tanacan, A., Atalay, A., Sinaci, S., To-
kalioglu, E. O., Sahin, D., & Tekin, 0. M. (2021).
Assessment of fetal Doppler parameters in preg-
nant women with COVID-19 infection: a prospec-
tive case-control study. Journal of Perinatal Medi-
cine, 49(6), 697-701.

Vollgraff Heidweiller-Schreurs C, De Boer M, Hey-
mans M, Schoonmade L, Bossuyt P, Mol B, et al.
Prognostic accuracy of cerebroplacental ratio and
middle cerebral artery Doppler for adverse peri-
natal outcome: systematic review and metaanal-
ysis. Ultrasound Obstet Gynecol 2018;51:313-22.
Boukhris M, Hillani A, Moroni F, Annabi MS, Ad-
dad F, Ribeiro MH, et al. Cardiovascular implica-
tions of the COVID-19 pandemic: a global perspec-

13

VOLUME 23, ISSUE 2, APRIL - JUNE 2024



Mostafa Hassan Ragab et al

17.

18.

19.

20.

21.

114

tive. Can ] Cardiol 2020. https://doi.org/10.1016/
j.carrev.2020.07.017.

Tolu LB, Ararso R, Abdulkadir A, Feyissa GT, Worku
Y. Perinatal outcome of growth restricted fetuses
with abnormal umbilical artery Doppler wave-
forms compared to growth restricted fetuses with
normal umbilical artery Doppler waveforms at a
tertiary referral hospital in urban Ethiopia. PloS
One 2020;15: e0234810.

Khalil A, Morales-Rosello ], Khan N, Nath M, Agar-
wal P, Bhide A, et al. Is cerebroplacental ratio a
marker of impaired fetal growth velocity and ad-
verse pregnancy outcome? Am ] Obstet Gynecol
2017;216:606e1-10.

DeVore GR. The importance of the cerebropla-
cental ratio in the evaluation of fetal well-be-
ing in SGA and AGA fetuses.Am] Obstet Gynecol
2015;213:5-15.

Faure-Bardon V, Isnard P, Roux N, Leruez-Ville M,
Molina T, Bessieres B, et al. Protein expression of
angiotensinconverting enzyme 2, a SARS-CoV-2-
specific receptor, in fetal and placental tissues
throughout gestation: new insight for perinatal
counseling. Ultrasound Obstet Gynecol 2021;57:
242-17.

Asir, B, Kadioglu, B., Binguel, E., Karaca, S., Tek-
gunduez, S., Aksoy, A., & OZKAN, H. (2023). The
effect of coronavirus infection (COVID19) on fe-
tomaternal blood flow at term. ANNALS OF CLIN-
ICAL AND ANALYTICAL MEDICINE, 14(8).

22.

23.

24.

25.

26.

Soto-Torres E, E Hernandez A, Huntley E, Mendez-
Figueroa H, Blackwell SC. Ultrasound and doppler
findings in pregnant women with SARS-CoV-2
infection. Ultrasound Obstet Gynecol. 2021;58
(1):111-20.

Mehmet, 0. Z. E. R,, OZER, P. T, OGLAK, S. C., Ileri,
A, CAKIR, Z. E,, SEVER, B,, ... & PALA, H. G. Evalu-
ation of the Effect of SARS-COV-2 Infection Dur-
ing Pregnancy on Fetal Doppler Ultrasound Pa-
rameters: A Prospective Study. Medical Records,
2023;5(Supplement (1)), 82-6.

Anuk AT, Tanacan A, Yetiskin FDY, Buyuk GN, Senel
SA, Keskin HL, et al. Doppler assessment of the fe-
tus in pregnant women recovered from COVID-19.
] Obstet Gynaecol Res. 2021;47(5):1757-62.
Kaplan, E., Erten, M., Ekinci, T, & Kaplan, S (2023).
Adverse maternal and fetal outcomes in pregnant
women recovering from asymptomatic COVID-19
and fetal Doppler ultrasound parameters. Journal
of Health Inequalities, 9(1).

Tanacan A, Erol SA, Turgay B, et al. The rate of
SARS-CoV-2 positivity in asymptomatic pregnant
women admitted to hospital for delivery: experi-
ence of a pandemic center in Turkey. Eur ] Obstet
Gynecol Reprod Biol 2020; 253: 31-34.

Received 08-03-24
Revised 12-03-24
Accepted 18-03-24

VOLUME 23, ISSUE 2, APRIL - JUNE 2024



