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Abstract

delivery, and low birth weight in newborns.

Background Given that viral infections can increase the risk of adverse pregnancy outcomes, such as spontaneous
miscarriage, preterm premature rupture of membranes, and preterm birth, the effects of COVID-19, a novel emerging
coronavirus disease rapidly spreading globally, on pregnancy outcomes have garnered significant attention.

Methods We conducted a review of studies related to pregnant women infected with SARS-CoV-2 over the past
five years (December 2019 to April 2023), utilizing search engines such as PubMed, Web of Science, and the China
National Knowledge Infrastructure (CNKI). This study was registered with PROSPERO with 1D: CRD42024540849.

Results A total of 218 articles were screened, with 15 studies meeting the inclusion criteria for this research, including
12 cohort studies, one cross-sectional study, one case-control study, and one case series. Six studies found that the
preterm birth rate was higher in the infected group compared to the control group; five studies showed that the
cesarean section rate was higher in the infected group; three studies found that the APGAR scores of newborns were
higher in the control group than in the infected group; three studies indicated that the mortality rate of newborns in
the infected group was higher than that in the control group.

Conclusions Our retrospective review suggests that compared to pregnant women not infected with SARS-CoV-2,
those diagnosed with COVID-19 are more likely to experience adverse outcomes such as preterm birth, cesarean
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Background

Coronavirus Disease 2019 (COVID-19), caused by
the novel Severe Acute Respiratory Syndrome Coro-
navirus 2 (SARS-CoV-2), a single-stranded RNA
virus belonging to the subgenus Sarbecovirus of the
B-coronavirus genus, has rapidly spread to numer-
ous countries, promptly triggering a global health
emergency. The World Health Organization (WHO)
declared the outbreak a pandemic on March 12, 2020
[1]. The virus poses a risk of infection to everyone,
from adults and adolescents to children, and notably
to pregnant women and newborns [2]. As the pan-
demic progressed, the primary strains of the virus have
evolved and mutated from the original strain to the
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Alpha, Beta, Gamma, Delta, Omicron, and XBB vari-
ant lineages. As of February 2024, a hospital in Bei-
jing reported a positivity rate of 21.1% for COVID-19
through influenza-like illness surveillance, with the
JN.1 variant being the predominant strain [3].

Due to physiological changes in the immune and
cardiopulmonary systems, pregnant women are at
increased risk of acquiring viral respiratory infec-
tions and developing severe pneumonia, which can
lead to serious outcomes, including the need for tra-
cheal intubation, admission to the Intensive Care Unit
(ICU), renal failure, and death [4]. Experiences with
viral infections during pregnancy have shown that
these infections can lead to increased maternal com-
plications such as spontaneous miscarriage, preterm
premature rupture of membranes, and preterm birth.
Severe infections may also result in acute respira-
tory distress syndrome and multiorgan failure among
other serious complications. It is well recognized that
viral pneumonia, particularly with comorbidities such
as chronic cardiovascular and respiratory diseases
and/or obesity, can significantly increase morbidity
in pregnant women and newborns, raising numerous
concerns about the impact of COVID-19 infections
on pregnant women [2]. Pregnancy has been reported
as an independent risk factor for adverse outcomes
in women infected with COVID-19, especially in the
presence of comorbidities such as diabetes or pre-
eclampsia. The specific changes in the cardiopulmo-
nary system that occur during pregnancy may partly
explain the increased morbidity in pregnant women
compared to the general non-pregnant population [5].

In light of the vast array of studies that have emerged
since the onset of the pandemic, and considering that
these studies form the basis for clinical decision-mak-
ing for this sensitive patient group, we have decided
to conduct a systematic descriptive analysis of exist-
ing research. This analysis focuses on the pregnancy
and neonatal outcomes of women infected with
COVID-19, aiming to assess the impact of COVID-19
infections on pregnancy outcomes in women of repro-
ductive age, thereby providing a basis and reference for
further clinical decision-making and accurate medica-
tion use.

Methods

Eligibility criteria

Types of studies

All observational studies, retrospective cohort studies,
cross-sectional studies, case-control studies, and Ran-
domized Controlled Trials (RCTs) addressing the impact
of COVID-19 on pregnancy outcomes in women were
included. There were no restrictions on the year of publi-
cation, study location, or language.

Page 2 of 12

Inclusion criteria

Based on the inclusion criteria of the studies reviewed,
patients who tested positive for SARS-CoV-2 using RT-
PCR (Reverse Transcription-Polymerase Chain Reaction)
on nasopharyngeal swabs and/or had a positive chest CT
scan at any stage of pregnancy and were admitted for
delivery, regardless of clinical signs, were considered as
COVID-19 infected patients and included in this study.

Exclusion criteria

The exclusion criteria were studies with missing data
or inaccessible full texts, reports that were not peer-
reviewed or unpublished, studies without specified dates
and locations, suspected duplicate reports, and stud-
ies that did not report pregnancy or neonatal outcomes.
Detailed exclusion criteria are illustrated in the research
flow diagram (Fig. 1).

Outcome measures

The primary outcome measures were maternal preg-
nancy outcomes (including preterm birth (< 37 weeks),
mode of delivery, maternal mortality) and neonatal out-
comes (including low birth weight (< 2500 g), APGAR
scores, neonatal mortality). Secondary outcome mea-
sures included the incidence of pregnancy complications.
The original studies included at least one of the follow-
ing outcomes: maternal pregnancy outcomes, neonatal
outcomes, pregnancy complications, and medication
treatments.

COVID-19 severity of disease

We categorized the severity of disease according to the
clinical symptoms recorded by the women included in
the study as follows: (1) Asymptomatic: no clinically sig-
nificant symptoms were present. (2) Mild-moderate: mild
symptoms, such as fever, cough, myalgia, fatigue, short-
ness of breath, and respiratory distress, etc. (3) Severe:
severe pulmonary lesions or other serious complications,
admission to ICU, required intubation and invasive ven-
tilation ( admitted to intensive care unit (ICU), required
intubation and invasive ventilation) and etc.

Literature search strategy

English databases (including PubMed, Web of Sci-
ence) and Chinese databases (China National Knowl-
edge Infrastructure (CNKI)) were searched, covering
the period from January 2019 to April 2023. A combi-
nation of Medical Subject Headings (MeSH) terms and
keywords such as “COVID-19,” “Pregnancy, “Pregnancy
Outcomes,” “Neonatal Outcomes,” “Preterm Birth,
“Cesarean Section” was used for full-text searches. After
removing duplicates, titles, abstracts, and full texts were
screened and checked against the predefined inclusion
and exclusion criteria. Extracted data included the first
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Records identified from:
1.PubMed (n = 153)

Identification

Fig. 1 flow-chart*
*Excluding 12 studies after reading the full article

author, country of the study, type of study, sample size,
primary outcomes, secondary outcomes, and key find-
ings. This study was registered with PROSPERO with ID:
CRD42024540849.

Results

A search and screening of literature from three data-
bases yielded 218 articles, of which 15 studies met the
inclusion criteria. Among these included studies, 12
were cohort studies, one was a cross-sectional study,
one was a case-control study, and one was a case series
study. The studies were conducted across various
countries and age groups, each differing in scale. Nine
studies (66.7%) were carried out in Asia, four (26.7%)
in Europe (with three (20%) in the United Kingdom),

2 Web of Science (n = 23) e—) 1. Duplicate records removed (n =14)
3. China National Knowledge 2 Report not full text available (n = 23)
Infrastructure (CNKI) (n = 42)
—/
o
=
£
Q
n Records excluded (n = 53)
Records screened by title/abstract 1. Sample size too small (n = 4)
(n =77) — 2. Target outcome don't match (n = 46)
3.Case Report (n = 3)
—
2 | |
3 Reports of included studies (n=15)
o
c
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Records removed before screening:

one (6.7%) in Africa, and one (6.7%) in North America.
All participants were women of reproductive age (=
18 years). All 15 studies documented pregnancy com-
plications, with the most common being gestational
diabetes mellitus (GDM), preeclampsia, and hyperten-
sion. Nine studies reported on the medication treat-
ments for pregnant women infected with COVID-19,
including chloroquine, antibiotics, antivirals, and ste-
roids; however, specific details regarding drug dosages
and effects were not provided. Moreover, there was a
lack of comparative data for pregnant women, particu-
larly in comparison with treatments proven effective in
the general population, thus precluding any clinically
meaningful interpretation. The characteristics of the
included studies are summarized in Table 3-1.
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€ Primary outcome measures
G %j é 5 % 2 The primary outcome measures were maternal preg-
g <3 # g S o nancy outcomes (including preterm birth (< 37 weeks),
S ié Aég o g 3 mode of delivery, maternal mortality) and neonatal out-
_§ s r_g & < g g E S comes (including low birth weight (< 2500 g), APGAR
S |o02% ¢ §o scores, stillbirth/neonatal mortality). Among the 15
vo|reREREeEwe studies, preterm birth, mode of delivery, and maternal
mortality were described; Preterm births were docu-
mented in 15 studies, vaginal deliveries were described
" £ £ " £ ) in 11 studies, maternal caesarean sections were docu-
° S é S é’ S mented in 14 studies, and maternal mortality rates were
g =2 % =2 é documented in 9 studies. 13 studies described low birth
5 |5 =23 o 289 weight, APGAR scores, and stillbirth/neonatal mortal-
© |=e==ze0=< ity; LBW was recorded in 7 studies, neonatal deaths were
) mentioned in 10 studies and neonatal APGAR scores
s were recorded in 12 studies.
“ 5 2
_ = _ 0O
% " 3; § I§ &E Maternal pregnancy outcomes
= g s2 é g Preterm birth In the 15 studies addressing preterm
s | & é 38 S birth, the rate of preterm birth ranged from 2.87 to 52.9%.
S In these studies, six found a higher rate of preterm birth
© 3 in the infected group compared to the control group
a g _ ‘g (p<0.05), and six studies reported the probability of pre-
2 |3 9 g term birth only in the COVID-19 infected group, rang-
S g 4] é g ing from 15.5 to 38.46%. Binte Masud S [14] and others
%’ g % g g reported that the majority (52.9%) of COVID-19 positive
v v e g women experienced preterm birth compared to 30.0% of
% % COVID-19 negative women, with a significant association
; 8| s = § =5 ;E between infection status and gestational age (P = 0.001).
3 SE % 2 3 2 § g5 A retrospective cohort study in Iran [15] and a national
38626268609 3 cohort study in the UK [6], after adjusting for potential
< confounders, found a statistically significant difference
£ £ g’ in the rate of preterm birth between the two groups (p
o g < - s = 0.0001), with pregnant women in the COVID-19 group
& |ge &g g having a significantly higher likelihood of preterm birth
2 185 25 § than the control group. Relevant data are presented in
E 85 g5 g Table 3-2.
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§ Mode of delivery Among the 14 studies that recorded
e the mode of delivery, five showed a higher rate of cesar-
s |2 2 2 ean section in the infected group compared to the control
5 |2 2 § group, and six studies reported the probability of cesarean
g section only in the COVID-19 infected group, ranging
s from 15.5 to 38.5%. Studies by Binte Masud S [14] and Rei-
o g ¢ g % haneh P [16] showed significant differences in the mode of
5 £ % b % Z 5 delivery between infected and non-infected women, with
s|88 82 g2 £ COVID-19 positive women being more likely to undergo
g |FEe e v g cesarean section and deliver preterm infants (P<0.001).
% = e § After adjusting for covariates, the likelihood of undergo-
S S g = ing a cesarean section for women infected with COVID-
-5 g g 3 19 was 3.27 times that of non-infected women. Studies by
% g |3 % g' Yang R [18] and Antoun L [12] found that the risk of pre-
clg | £ S v term birth (iatrogenic preterm birth) and cesarean sec-
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tion increased in women diagnosed with COVID-19 only
when there were indications of SARS-CoV-2 infection in
the mother or fetus, such as maternal respiratory distress
[18] and related complications, fetal distress, non-pro-
gressive labor with pathological cardiotocography (CTG),
unsuccessful induction following premature rupture of
membranes (PROM), and severe sepsis [12]. These analy-
ses indicate that pregnant women infected with COVID-
19 are at a higher risk of undergoing cesarean delivery,
with a portion of the increased rate attributable to indica-
tions arising from SARS-CoV-2 infection. Relevant data
are presented in Table 3-2.

Maternal mortality Of the included studies, nine
recorded data on maternal mortality, with one study
showing a higher mortality rate in the infected group
compared to the control group (p<0.05). A study from
Iran [15] found a statistically significant difference in
maternal mortality rates between the COVID-19 group
and the control group (p = 0.03). However, the study by
Gupta P [20] and others showed no significant difference
in maternal mortality rates between the COVID-19 and
control groups (p =0.1586). A retrospective observational
study in Dubai [10] categorized COVID-19 patients into
mild/moderate and severe groups, finding that the mor-
tality rate was higher among pregnant women with severe
COVID-19. Relevant data are presented in Table 3-2.

Neonatal outcomes

Low birth weight Seven studies documented instances
of low birth weight. Among these, two studies indicated
that the probability of low birth weight was higher in the
neonates of the infected group compared to the control
group; four studies reported an incidence rate of low birth
weight in neonates born to infected mothers ranging from
12.8 to 34.6%. A retrospective cohort study from Iran [15]
found that neonates born to mothers diagnosed with
COVID-19 had a higher probability of low birth weight
than those born to mothers not diagnosed with COVID-
19, and this association was significantly correlated with
COVID-19 (p<0.05). The study by Saima Faraz et al. [10].
found that neonates born to severe COVID-19 patients
had a significantly increased probability of being preterm
(p<0.001) and having low birth weight (p = 0.002). The
case series by Abedzadeh-Kalahroudi M et al. [11]. indi-
cated that low birth weight was one of the most common
neonatal outcomes. Relevant data are presented in Table
3-3.

APGAR scores Twelve studies documented this out-
come, six of which recorded 1 min/5min APGAR scores,
and five documented APGAR scores lower than 7. Among
the six studies that recorded 1 min/5min APGAR scores,
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two [14, 15] studies found that neonates born to infected
mothers had lower APGAR scores than those in the con-
trol group, with one study [15] showing significant statisti-
cal significance. Among the five studies that documented
low APGAR scores, two [8, 20] found significant statisti-
cal differences between the neonates born to the COVID-
19 infected group and those in the control group, while
the remaining three studies only recorded the probability
of APGAR scores being lower than 7 (ranging from 0.5 to
9.7%). Relevant data are presented in Table 3-3.

Neonatal mortality/stillbirth Among the included
studies, ten documented neonatal mortality/stillbirth
rates, with three [6, 14, 20] studies indicating higher rates
of neonatal mortality/stillbirth in the infected group com-
pared to the control group. Only one study [6] found a
statistical difference in mortality rates between neonates
born to infected and non-infected mothers (p<0.001),
and four studies recorded the percentage of neonatal
deaths/stillbirths (ranging from 0 to 7.7%). Relevant data
are presented in Table 3-3.

Secondary outcome measures: pregnancy complications
All 15 included studies documented pregnancy compli-
cations, with 13 studies describing GDM and 12 studies
documenting preeclampsia. A retrospective cohort study
from India [20] showed that COVID-19 infection could
lead to an increased incidence of obstetric complications
in hospitalized pregnant women. The most common
pregnancy complications were GDM and preeclampsia.
In the study by Antoun L [12], the highest proportion
of women had gestational diabetes (17.3%). Studies by
Gurol-Urganci I [6], Al Hashmi I [8], and Antoun L [12]
indicated that women diagnosed with COVID-19 had a
higher incidence of preeclampsia compared to those not
infected with COVID-19. This suggests that pregnant
women infected with COVID-19 may experience certain
pregnancy complications at a higher rate than those not
infected.

Discussion

In this study, our primary aim was to assess the impact of
COVID-19 on pregnancy outcomes in women of repro-
ductive age. After establishing the inclusion criteria, we
analyzed 15 studies employing various methodologies.
These studies documented outcomes such as preterm
birth and mode of delivery, while 12 studies described
low birth weight and APGAR scores. The most com-
mon pregnancy outcomes were increased rates of pre-
term birth and cesarean delivery, while low birth weight
and low APGAR scores were the most common neonatal
outcomes. A synthesis of data across different outcome
measures revealed that pregnant women diagnosed with
COVID-19 had higher rates of preterm birth, cesarean



Page 9 of 12

(2024) 24:562

Xu et al. BMC Pregnancy and Childbirth

10’0 UeY1 SS9 @N[RA d Y1IM SDUDIIP [BD11SI1R]S S31DIPUIL # 'S0'0 UBL) SS3| N|RA d UM 9DUIBYIP [D11SIIBIS SDIRDIPUL 4

(%1) £2#/T Y3eap [e3euoaN
1)
£T/€ YMIqIINS 6 1-AIAOD

(%5°0) 02/1 :61-AINOD
/>9100S YO dY

[e1]
0Z0T'W ybiuy
[cl]
020" unojuy

(%S°£6) 007/561 (%0°16)
(%07) 61-AIANOD 002/281 61-AINOD (%S1) 61]
— 0T/ YIgIns 6 1-aInoD — — — G <31025 Yyody — G <3025 YyOHdY —  007/6C 61-QINOD 120V AuereN-|Y
(%£°£) 92/ 61-AINOD (%9%€)  [LL] LCOT! Ipnod
— 9/'£) 92/ 61-AINOD — />31025 YyOdY — — — — — 97/6:61-AINOD  -Ye[ex)-yapezpagy
(%2'6) T9/9 61-AINOD ((S=u)(0L-6) (LG=u) (%eEL91)
— (0)0:61-AINOD — 9>31025 YyDdY — 6:61-AINOD —  (6-8)8:61-AINOD —  29/0161-AINOD  [6] CZOTA BUNYD
(0) 0:61-QINOD ON
(0) 0:61-AINOD ON (%68'62) (8]
— 0)0:61-AQINOD  #100> ¥/1/25 61-AIANOD — — — — — —  TT0T|IWyseH |y
6-4)
8:61-AINOD ON (8-9)
0L-6) 8:61-AINOD ON (%8Tl)
— (%80) SZL/1 61-AINOD — — «6£00 6:61-dIAOD L2110 (8-/4)8:61-AQINOD —  SZL/9161-AINOD 4] LZOTAW [92UO
(%TS)
L0S'91 :61-QIAOD ON
(%¥€°0) (w9 /)zee
€65'8€€/07 L 1 :61-QIANOD ON '61-dIAQD S9UW0dIN0 [9] Loz
#1000>  (%S80) £ZSE/0€61-AINOD  #1000> 9519APY B)sodwo) — — — — — — 1pUeBIN-[0IND
(%e'1) (%7
£50€/¢t 61-AINOD ON £50€/€8:61-QIANOD ON
Y1650 (%6'1) 801/C:61-AINOD 66100  (%8+'9) 801/ :61-AIAOD — — — — — — [02] 1zoTid edno
LSLF 056 LT (%661) 9€1/LT61
(0) 0:61-QIANOD ON 61-AIAOD ON 64'L61-AINOD ON -dIAOD ON
(Yuiq|as) ETF 88T (%0'52) L] 120T's
SCLo (%67) 02/ 61-AINOD — — SCL'0 606 :61-AIANOD 8800 Ot/ :61-QIAOD 66€0  89//1:61-AINOD pnsep siulg
(%8°0) (%£°0) (%8¥1) SEL/0T6L
8'6:61-AINOD ON 8'8:61-AINOD ON -dINOD ON
(%S'1) (%2'1) (% 0¢) [S1]
— — — — #0000 1'6 61-AIAOD #£000 '8:61-AQIANOD xC00  €5/91:61-AIANOD Lz0g'z Inodily
(%9°0) %z'1)
§10€/81 :61-AINOD ON §10€/£€:61-AINOD ON (1]
€20 (Yu19113s) (0)0 :61-AINOD 800 (0) 0> 61-QIANOD — — — — — —  0TOTH3 UIypY
(Yuuqyias)
¥19°0/586'0 — — — G8T0/9€10 — €9¥'0/8L10 — €CL0/SYT0 — [91] 0202y 1uefig
910DS 910DS
anjep-d 21005 YyDdY MO anjep-d  YyHdY Ulw-yig anjeA-d  YyDdy ulw-yi| (ma)
anjep-d yieap |ejeuosn 9102s YyOdY anjep-d  WYBI/M yuig moT yoieasay

USWOM Jueubald aAIlebaU 7-A0D-SHYS PUR dAIHSOd 7-A0D-SYYS JO SOUIODINO [eIRUOSN €-€ d|qel



Xu et al. BMC Pregnancy and Childbirth (2024) 24:562

delivery, and low birth weight in neonates compared to
those not infected with COVID-19.

This research indicates that pregnant women infected
with COVID-19 have higher rates of preterm birth and
cesarean delivery than those uninfected. As suggested by
Piekos S N et al. [21]., the risk of preterm birth increases
post-COVID-19 infection, irrespective of the sever-
ity of the infection. The global study on pregnancy and
neonatal outcomes of COVID-19 (PAN-COVID) and
a large cohort study by the American Academy of Pedi-
atrics (AAP) [22] also suggest that COVID-19 infection
increases the risk of preterm birth but does not elevate
the risk of stillbirth, early neonatal death, or small for
gestational age infants. A meta-analysis by Dubey P et
al. [23]. indicated that preterm births and other adverse
pregnancy outcomes are common among COVID-19
patients, with a higher probability of preterm birth com-
pared to the control group and the general population.
Most adverse pregnancy outcomes occurred in the early
gestational period (25-35 weeks) and were associated
with early detection of cases, suggesting that pregnant
women should follow enhanced practices to avoid early
pregnancy infection. However, if pregnant women do
contract COVID-19, early detection and hospitalization
are crucial to prevent adverse outcomes. Seven studies
recorded reasons for cesarean delivery, most of which
were due to indications of COVID-19 infection in the
mother or fetus. Regarding the indications for elective
cesarean section (CS) in COVID-19 patients, a review
indicated sparse detailed reporting on COVID-19 as an
indication for elective CS, mentioning reasons such as
maternal condition deterioration, the need for antivi-
ral treatment/infection control procedures, reducing
abdominal pressure to improve breathing, and reducing
the possibility of neonatal transmission, with the first
two being primary reasons. However, in some cases, con-
cern for neonatal infection was the sole reason for the
increased CS rate, despite skepticism from some schol-
ars. A review study [2] found only 2.7% (8/292) of neo-
nates from vaginal deliveries tested positive, compared
to 5.3% (20/374) from cesarean deliveries. Regarding
maternal mortality, a systematic review and meta-anal-
ysis by Wang H et al. [24]. showed no statistically sig-
nificant increase in the risk of death among COVID-19
infected pregnant women compared to uninfected ones.
The low maternal mortality risk in our included studies
may be associated with timely detection of COVID-19
infections and higher standards of medical treatment.
The included studies show that neonates born to moth-
ers infected with COVID-19 have a higher probability
of low birth weight and lower APGAR scores. Khan D S
A et al's [25] research also found statistically significant
differences in birth weight and APGAR scores at birth
between high-risk and low-risk pregnancy groups during
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the COVID-19 pandemic, with symptomatic mothers’
neonates more likely to have lower birth weights. Our
findings align with most studies reporting neonatal out-
comes of COVID-19 pregnancies.

We counted the severity of the disease among the
women included in the study, and the results showed that
most of them were asymptomatic or suffered from mild
to moderate symptoms. The most common symptoms
reported by pregnant women with COVID-19 were dry
cough, fever, fatigue, shortness of breath and dyspnea.
Severe infections were found in only a small number of
women, but those with severe infections showed some
differences in pregnancy outcomes compared to asymp-
tomatic and or mild to moderate infections. Chung Y
[9] et al. showed that the frequency of preterm birth (<
37 weeks) was higher in pregnant women with severe
COVID-19 than in those with mild COVID-19. Simi-
lar to this result, Saima Faraz et al. [10]. found that the
newborns born to such mothers may be premature and
have low birth weights but have similar mortality to
those born to mothers with mild to moderate COVID-
19, besides, pregnant women with severe COVID-19
have high mortality, peripartum complications, increased
hospital stay, and are more likely to undergo Cesarean
section delivery because of COVID-19 progression than
pregnant patients with less severe forms of COVID-19.
The newborns born to such mothers may be premature
and have low birth weights but have similar mortality to
those born to mothers with mild to moderate COVID-19.
A study conducted in the United States [29]. also found
that complications such as preterm labour were com-
mon in mothers with severe COVID-19. According to
the NIH criteria [17], when evaluating outcomes accord-
ing to maternal illness severity, preterm delivery was sig-
nificantly associated with increasing severity of maternal
COVID-19 illness. Although pregnancy and neonatal
outcomes were not significantly different, the need for
ICU for pregnant women with COVID-19 was signifi-
cantly higher compared with those without COVID-
19 [16]. Therefore, women with severe infections are at
higher risk of preterm labor, ICU admission, and require
greater attention from healthcare professionals.

All 15 included studies documented pregnancy com-
plications, with gestational diabetes mellitus (GDM)
and preeclampsia being the most common. During the
pandemic, the healthcare system faced increasing ser-
vice demands and pressures, affecting service delivery
and care quality. With the unprecedented escalation in
psychological distress and anxiety arising from the pan-
demic, as well as the difficulty in accessing medical care,
may result in pregnant women are susceptible to com-
plications [26]. This susceptibility is corroborated by a
range of prevalence rates for GDM, varying between
7.8% and 11.5%, and for preeclampsia at 3.4% during the
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pandemic, as indicated by data collected from various
institutions in France and China [30, 31]. Futhermore, a
heightened prevalence of GDM, reaching 38.9%, in con-
trast to pre-pandemic rates was reported by a single-
center investigation [32]. The lifestyle changes induced
by the pandemic, such as increased sedentary behav-
ior and escalated maternal stress due to lifestyle altera-
tions, may contribute to elevated rates of GDM during
this period. These changes are often accompanied by
increased gestational weight gain, further exacerbating
the risk of developing GDM. Conde-Agudelo and Rome-
ro’s meta-analysis revealed a 62% increased risk of pre-
eclampsia with SARS-CoV-2 infection during pregnancy
[33]. While the association between preeclampsia and
COVID-19 is clear, it remains uncertain if this connec-
tion is mutually causal. The plausible connection between
COVID-19 and preeclampsia lies in the virus’s mecha-
nism of action, particularly its interaction with the ACE2
receptor and TMPRSS2 co-receptor. In the placenta,
decreased ACE2 expression may induce placental oxida-
tive stress and the release of anti-angiogenic factors like
soluble sFlt-1, while diminishing proangiogenic factors,
thus potentially contributing to the onset of PE or PE-like
symptoms [34]. Placental changes appear more frequent
in women during the acute phase of COVID-19 infection
[35]. Healthcare providers should recognize that even
asymptomatic SARS-CoV-2 infection in pregnant women
poses a risk for the later development of preeclampsia.
On the other hand, potential interruptions in healthcare
access and prenatal screenings due to the pandemic that
result in inadequate early detection of complications.
Additionally, the main factors causing high gestational
diabetes mellitus and high preeclampsia in COVID-19
women may also be the inflammatory response, immune
imbalance and viral damage to the vascular endothelium.
Regarding pharmacological interventions for pregnant
women infected with COVID-19, research by Giesbers
S et al. [27]. found that corticosteroids, particularly beta-
methasone, are beneficial when patients are admitted and
require oxygen support. The Royal College of Obstetri-
cians and Gynaecologists (RCOG) and the WHO state
that using corticosteroids is unlikely to cause harm,
with prednisolone preferred over dexamethasone due to
extensive metabolism in the placenta, leading to minimal
fetal transfer. Group R C et al. [28]. found that the FDA
categorized remdesivir and cort.

Current understanding of pregnancy combined with
SARS-CoV-2 infection remains limited. Some stud-
ies have small sample sizes, potentially leading to bias
in the conclusions. Based on existing data, the clini-
cal characteristics of pregnant women with COVID-19
are similar to those of non-pregnant women. Moreover,
changes in the current pandemic, such as continuously
emerging variants of the virus and vaccination rates in
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the population, which may affect reported morbidity
and presentations, were not considered. Additionally,
regional differences in the reported rates of adverse out-
comes may exist. Further clinical research is needed to
assess whether the higher rates of adverse outcomes in
pregnant women with COVID-19 complications are due
to the complications themselves or if SARS-CoV-2 infec-
tion exacerbates the condition of these patients.

Conclusion

This study, based on a cumulative evaluation and analy-
sis of research data from various countries, indicates that
pregnant women diagnosed with COVID-19 might have
higher rates of preterm birth, cesarean delivery, and low
birth weight in newborns compared to those not infected
with COVID-19. These findings underscore the impor-
tance of exploring the factors contributing to the devel-
opment of gestational diabetes mellitus and preeclampsia
in women affected by COVID-19. It is conceivable that
the elevated incidence of these complications could be
attributed to several factors, including the physiologi-
cal stress induced by the viral infection, inflammatory
responses, immune imbalance, endothelial damage, and
potential interruptions in healthcare access and prena-
tal screenings due to the pandemic that result in inade-
quate early detection of complications. Further research
into the specific mechanisms driving these associations
is crucial for developing targeted preventive strategies
and optimizing clinical management protocols for preg-
nant women with COVID-19. Based on the experience
of treating viral infections in pregnant women, adverse
reactions related to fetal infection may occur even with-
out intrauterine transmission. Therefore, symptomatic
interventions should be carefully conducted under the
guidance of clinicians and pharmacists to reduce the risk
of adverse delivery outcomes and protect maternal and
infant health.
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