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ABSTRACT

Objectives: To evaluate the effects of asymptomatic, mild and moderate Covid-19
infection in the 1st and 2nd trimesters on pregnancy outcomes. Material and
methods: The study was performed among patients who applied to the Perinatology
Department of Izmir University of Health Sciences, between October 2021 and
July 2022. Pregnant women who had asymptomatic, mild and moderate Covid-19
infection in the 1st and 2nd trimesters were registered and their pregnancy
processes were followed. Results: A total of 437 patients participated in the study.
The numbers of asymptomatic, mild and moderate Covid-19 patients were 142, 157
and 138, respectively. Each group was analyzed as 1st and 2nd trimester subgroups
according to the time of Covid-19 infection. The mean age of patients with moderate
Covid-19 was higher than with mild/asymptomatic Covid-19 (p=0.021). Body mass
index was found to be higher in patients with moderate Covid-19 compared to
patients with mild/asymptomatic infection (p=0.048). Preterm labor (between 34th
and 37th weeks) was significantly higher with moderate Covid-19 infection (p=0.041).
This significant increase was mainly due to the preterm birth rate in patients with
previous Covid-19 infection in the 2nd trimester. There was no significant change
in the rates of cesarean section, hypertensive disorders of pregnancy, fetal loss,
intrauterine growth restriction, cholestasis of pregnancy and gestational diabetes.
Conclusions: The effects of Covid-19 infection in early pregnancy (1st and 2nd
trimester) are still the subject of research. Moderate Covid-19 infection, especially in
the 2nd trimester, may lead to an increase in the rate of preterm birth.

Key words: Pregnancy complications, infectious, SARS-CoV-2, COVID-19, Maternal
exposure, Pregnancy outcome, Fetal outcome

RESUMEN

Objetivo. Determinar los efectos de la infeccién Covid-19 asintomatica, leve y
moderada en el primer y segundo trimestres en los resultados del embarazo.
Métodos. El estudio se realizé en las gestantes que acudieron al Departamento de
Perinatologia de la Universidad de Ciencias de la Salud de Izmir entre octubre de 2021
y julio de 2022. Se registraron las mujeres embarazadas que presentaban infeccién
asintomatica, leve y moderada por Covid-19 en el 1°y 2° trimestre y se siguio el
desarrollo de la gestacién. Resultados. Un total de 437 pacientes participaron en
el estudio. El nUmero de pacientes asintomaticos, leves y moderados de Covid-19
fue de 142, 157 y 138, respectivamente. Cada grupo se analiz6 como subgrupo del
1°y 2° trimestre segin el momento de la infecciéon por Covid-19. La edad media
de las pacientes con Covid-19 moderado era superior a la de las pacientes con
Covid-19 leve/asintomatico (p=0,021). Se observd que el indice de masa corporal
era mayor en las pacientes con Covid-19 moderado que en las pacientes con
infeccion leve/asintomatica (p=0,048). El parto pretérmino (entre las semanas 34 y
37) fue significativamente mayor en los casos con infeccién moderada por Covid-19
(p=0,041). Este aumento ocurrié principalmente en pacientes con infeccion por
Covid-19 en el 2° trimestre. No hubo modificaciones significativas en las tasas de
cesarea, trastornos hipertensivos del embarazo, pérdida fetal, retraso del crecimiento
intrauterino, colestasis del embarazo y diabetes gestacional. Conclusiones. Los
efectos de la infeccién por Covid-19 al inicio del embarazo (1°y 2° trimestres) siguen
siendo objeto de investigacién. La infeccion moderada por Covid-19, especialmente
en el 2° trimestre, puede provocar un aumento de la tasa de partos prematuros.
Palabras clave. Complicaciones infecciosas del embarazo, SARS-CoV-2, COVID-19,
Exposicién materna, Resultado materno, Feto, Resultado fetal
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INTRODUCTION

Since the beginning of the Covid-19 (Coronavirus
disease-19) pandemic, approximately 17 million
cases and more than one hundred thousand
deaths have occurred in Turkey®. Although the
spread of the disease continues, there has been
relaxation in the follow-up of the disease in all
countries. It still continues to pose a risk to pub-
lic health. The total number of pregnant women
infected and dead by Covid-19 in Turkey is not
known exactly, but according to USA data, as of
February 2022, 182.000 pregnant women were
infected with Covid-19 and 285 of them died®.
There are many studies evaluating the negative
consequences of severe Covid-19 infection on
pregnancy®#, Most of the studies in the literature
focused on the outcomes of pregnant women
who had severe Covid-19 infection. However, the
effect of mild and moderate Covid-19 infection
on pregnancy still remains unclear. Most people
infected with Covid-19 either survive the disease
asymptomatically or have mild symptoms. In ad-
dition, the number of people who are positive for
the Covid-19 PCR test, which is done only because
they have been in contact with people with the in-
fection, without showing any symptoms, is much
higher than the number of symptomatic patients.
The number of studies that clearly reveal wheth-
er mild and moderate Covid-19 infection causes
any increased risk during pregnancy is scarce®".

It is still a matter of debate whether the Covid-19
infection makes any changes in the results ac-
cording to the gestational week. Studies exam-
ining the pregnancy outcomes of 1st and 2nd
trimester Covid -19 infections are available in the
literature®. However, in these studies, the effects
of severe forms of Covid-19 on pregnancy were
evaluated. In this study, we evaluated whether
the asymptomatic, mild and moderate Covid-19
infection in the 1stand 2nd trimesters causes any
problems in the last weeks of pregnancy. We also
determined whether Covid-19 infection could
lead to different pregnancy outcomes depending
on the gestational week (1st or 2nd trimester).

MATERIALS AND METHODS

The study was performed among patients who
applied to the Department of Obstetrics and
Gynecology, Division of Perinatology of Univer-
sity of Health Sciences, Tepecik Training and Re-
search Hospital between October 2021 and July

2 Rev Peru Ginecol Obstet. 2023;69(2)

2022. In the anamnesis taken from the patients
who came to the routine pregnancy follow-ups,
if they gave a history of Covid-19 infection in the
1st and 2nd trimesters, these patients were re-
corded and their pregnancies were followed up
(Figure 1). The demographic characteristics of
the patients, the week at which they delivered
and whether they encountered any problems
during their pregnancy were recorded. Pregnant
women who presented severe Covid-19 infec
tion and were hospitalized in intensive care, and
those with multiple pregnancies or with abnor-
mal fetal screening tests in the first trimester
or with fetal anomalies detected at any stage of
pregnancy were not included in the study. Preg-
nant women with chronic maternal diseases,
those who did not attend pregnancy follow-up
and patients who did not wish to participate in
the study were not included.

The gestational week at which the patients had
the Covid-19 infection was recorded. The severity
of infection was queried. Patients were classified
into asymptomatic, mild, and moderate accord-
ing to National Institutes of Health guidelines for
severity of clinical presentation®. Patients in the
asymptomatic group were those who tested pos-
itive for Covid-19 PCR because of contact with an-
other person who had Covid-19. The absence of
pulmonary involvement was accepted as a criteri-
on for mild disease [other findings were recorded
in patients with mild Covid-19 (cough, myalgia, fe-
ver, nasal congestion, diarrhea, nausea-vomiting,
sore throat, loss of taste)]. Patients with pulmo-
nary involvement (radiologically demonstrated,
respiratory distress, cough) were considered as
moderate Covid-19 infection.

The week of infection was divided into two
groups: 1st trimester and 2nd trimester. Patients
who had contracted Covid-19 infection after the
2nd trimester and before pregnancy were not

FIGURE 1. FLOW DIAGRAM DESCRIBING THE SELECTION OF PATIENTS PARTICI-
PATING IN THE STUDY.

Covid-19 infection in the 1st
trimester (n=124)

Covid-19 infection in the 2nd
trimester (n=98)

No symptoms of Covid-19
Covid-19 PCR test + (contact with a
Covid-19 patient) (n=195)

Patients who came to the outpatient
clinic for pregnancy follow-up and
had Covid-19 infection in the 1st and

Excluded (n=201):
Paitents who had severe Covid-19
Multiple pregnancies
Did not wish to participate in the study

2nd trimesters of pregnancy
(n=221) Patients with chronic maternal disease

Follow-up until the end of pregnancy
(n=437)
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included in the study. We documented in which
trimester, with what severity the patients had
contracted Covid-19 and what symptoms they
had. Pregnancy outcomes were recorded for all
patients who participated in the study [mater-
nal death, cesarean section, postpartum hem-
orrhage, hypertensive disorders of pregnancy,
fetal loss, preterm delivery, intrauterine growth
restriction (IUGR), gestational cholestasis]. The
rates of pregnancy complications that occurred in
patients were compared both between all groups
and with the results of the general population.

Informed consent was obtained from all indi-
viduals included in this study. Human-related
research complied with all the relevant nation-
al regulations, instutional policies, and in ac
cordance with the tenets of the Helsinki Decla-
ration, and has been approved by the authors’
Local Institutional Review Board (decision no:
2022/ 08-27).

STATISTICAL ANALYSIS

Data obtained in the study were analyzed using
SPSS (Statistical Package for Social Sciences) for
Windows 25.0 program. While evaluating data,
descriptive statistical methods (number, per-
centage, mean, standard deviation) were used.
In the comparison of normally distributed data
and quantitative data, One-Way Analysis of Vari-
ance (ANOVA) was used for comparing more
than two independent groups. The significance
level was accepted as <0.05. Post Hoc-Bonfer-
roni test was applied to determine which group
make a difference after a statistically significant
result in the comparison of the 3 groups.

REesuLTs

A total of 437 pregnant women participated
in the study. 142 patients had asymptomat-
ic Covid-19 infection. These were patients who
had positive PCR test results due to contact with
a patient with Covid-19, although they had no
symptoms. Ninety-one of the 142 asymptom-
atic PCR-positive patients were infected with
Covid-19 in the 1st trimester, and the remaining
51 in the 2nd trimester.

The distinction between mild and moderate
Covid-19 was determined by the presence of
pulmonary involvement. 157 pregnant women
had mild infection. Of these 157 patients, 114

were patients in the 1st trimester and 43 in the
2nd trimester. The symptoms and their frequen-
cy in patients with mild and moderate Covid-19
infection are shown in Table 1. 138 patients in-
cluded in the study were classified as moderate
Covid-19 due to pulmonary findings (respiratory
distress, cough or radiologically demonstrated
pulmonary involvement). Of these 138 patients,
65 had disease in the 1st trimester and 73 in the
2nd trimester (Table 1).

The demographic characteristics of the
patients participating in the study are shown
in table 2. The mean age of patients with
moderate Covid-19 was higher than with mild/
asymptomatic Covid-19 (p=0.021). In addition,
body mass index (BMI) was found to be higher
in patients with moderate Covid-19 compared to
mild/asymptomatic patients (p=0.048).

Pregnancy complications during the follow-up of
the patients were recorded. No maternal death
was found. There was no statistically significant
difference between the cesarean section rates
of asymptomatic, mild, and moderate Covid-19
patients (p=0.456). In addition, we found that
the presence of Covid-19 infection in the 1st
or 2nd trimester did not make a statistical dif-
ference for cesarean section rates [p=0.281,
p=0.342, p=0.105 for asymptomatic, mild, and
moderate, respectively (sub-analysis is not
shown in table 2)]. The number of patients with
hypertensive disorder in asymptomatic, mild,
and moderate Covid-19 was found to be 13, 17
and 13, respectively. There was no statistical
difference between 3 groups (asymptomatic,
mild, and moderate) for hypertensive disorders
(p=0.521). Covid-19 infection in the 1st or 2nd
trimester did not make a statistically significant
difference for the incidence of hypertensive dis-
orders in pregnancy (p=0.241, p=0.421, p=0.337
for asymptomatic, mild, and moderate infection,
respectively). The patients with fetal loss were
evaluated in 2 groups: fetal loss earlier than 20
weeks and between 20th-24th weeks of gesta-
tion. While there was no significant difference
between all 3 groups in fetal losses occurring
before the 20th week, statistical calculations of
fetal losses between 20th-24th weeks were not
made since the number was low (total of 3 pa-
tients). In terms of preterm delivery, the patients
were evaluated as 2 separate groups. The first
group was determined as the births between
24th and 34th weeks of gestation, and the sec-
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TABLE 1. SYMPTOMS OF THE PATIENTS DURING THE COVID-19 INFECTION

Severity of Covid-19 infection
Asymptomatic (n=142) Mild (n=157) Moderate (n=138)

Lung involvement 65 (100)
Cough - 34(29.8) 65 (100)
Myalgia - 45 (39.4) 41(63)
Fever - 24(2)) 29 (44.6)
Nasal stuffiness - 39(34.2) 37(56.9)
Ist trimester (n,%) Diarrhea - 25(219) 31(47.6)
Nausea-vomiting - 21(18.4) 18 (27.6)
Sore throat - 37(324) 49(753)
Loss of taste - 41(359) 33(50.7)
Asymptomatic 91
Total 9l 14 65
Lung involvement - - 73(100)
Cough - 32(74.4) 73(100)
Myalgia - 28 (65.1) 61(835)
Fever - 25 (58.1) 62(84.9)
Nasal stuffiness - 20 (465) 31(424)
2nd trimester (n,%) Diarrhea - 14(325) 33(45.2)
Nausea-vomiting - 16(372) 21(287)
Sore throat - 27(627) 66(90.4)
Loss of taste - 23(534) 45(61.6)
Asymptomatic 51
Total 51 43 73

TABLE 2. DISTRIBUTION OF PATIENTS' DEMOGRAPHIC CHARACTERISTICS AND MATERNAL-FETAL COMPLICATIONS ACCORDING TO CoVID-19 SEVERITY AND
TIME OF COVID INFECTION (AHYPERTENSIVE DISORDERS OF PREGNANCY DEFINED AS HEMOLYSIS, ELEVATED LIVER ENZYMES, AND LOW PLATELET COUNT
(I‘IEI_I_P) SYNDROME, ECLAMPSIA; PREECLAMPSIA WITH OR WITHOUT SEVERE FEATURES; GESTATIONAL HYPERTENSION,; AND CHRONIC HYPERTENSION
WITH SUPERIMPOSED PREECLAMPSIA, ACCORDING TO THE AMERICAN COLLEGE OF OBSTETRICIANS AND GYNECOLOGISTS DEFINITIONS).

Severity of Covid-19 infection

n=91 n=51 n=114 n=43 n=65 n=73
Demo- Age 283 29I 271 266 328 339 002l
graphic BMI 272 266 281 263 2] 295 0048
characteris-  Gravida 24 31 32 29 23 29 0257
tics (mean

values) Parity 15 17 08 19 14 18 0368

Maternal death (n) 0 0 0 0 0 0 ®
Caesarean section (n, %) 50 (54.9) 24 (47) 62(543) 25(581) 35 (53.8) 41(561) 0.456
Fetalloss ~ <20wk 2021) 0(0) 3(26) 123) 203) 2027) 0751

(% 20wks<2bwk 0(0) 0(0) 1(01) 0(0) 203) 0(0) .
HDP* (n, %) 8(87) 5(9.8) 1196) 6(139) 7(107) 6(82) 0521
IUGR (n, %) 3(32) 3(58) 2(17) 4(93) 4(61) 5(68) 0566
Preterm  24wks<34 wk 3(32) 2(39) 4(35) 2(40) 3(46) 227) 088l
birth (n, %) 34wke<37 wk 5 (54) 4(78) 9(78) 4(93) 6(92) 13(178) 0041

Cholestasis n, %) 0(0) 0(0) 2(17) 0(0) 1(15) 0(0) -
Gestational diabetes (n, %) 2(21) 2(39) 5(43) 5(116) 5(76) 3(4)) 0067

BMI=Body mass index; HDP=Hypertensive disorders of pregnancy; IUGR=Intrauterine growth retardation
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ond group was between 34th and 37th weeks.
Within all 3 groups (asymptomatic, mild and
moderate Covid-19), we found that preterm la-
bor (between 34th and 37th weeks) was signifi-
cantly higher with moderate Covid-19 infection.
This increased risk was associated with mod-
erate Covid-19 infection in the 2nd trimester
(p=0.041). In patients with IUGR, no significant
difference was found between the three groups
(asymptomatic, mild, moderate) and in terms of
the time of infection (1st trimester, 2nd trimes-
ter) (p=0.566). Cholestasis of pregnancy was di-
agnosed in only 3 of the patients who participat-
ed in the study, so statistical calculations were
not made. Although we found that gestational
diabetes was more common with mild Covid-19
infection in the 2nd trimester, this result was
not statistically significant (pre-gestational dia-
betes patients were not included in the study)
(p=0.067).

DiscussioN

Although Covid-19 infection (mild/moderate)
seems to be an infection that is relatively easy to
deal with in pregnant women, the available data
are insufficient to determine its long-term com-
plications®. For this reason, Covid-19 during
pregnancy still contains uncertainty for both the
pregnant and the newborn. SARS-CoV-1, which
broke out in 2002-2003, was progressing with
high maternal mortality and morbidity rates®".
There are studies suggesting that it increases
the rates of abortion in the first trimester and
IUGR in the following periods!. Due to the sim-
ilarity in genetic and cell entry structures, it is
useful to be careful in terms of increased preg-
nancy morbidity and mortality in both SARS-CoV
infection. It is not yet known what side effects
Covid-19 has on the fetus and maternal system
in early pregnancy. For this reason, the possible
effects of asymptomatic, mild and moderate
Covid-19 infection in pregnancy, which is much
more common than severe disease, still main-
tains its importance.

Zaigham and Andersson found fever in 68%
of Covid-19 patients, but patients with severe
Covid-19 infection were included in this study.
In the study of Metz et al., the patients were
divided into groups as mild-moderate and se-
vere®. They found the symptoms at different
rates in all patient groups. In our study, when
we evaluated the symptoms of patients with

Covid-19, we found that all symptoms were seen
at different rates. No relationship was observed
between the incidence of symptoms and the
gestational week of Covid-19 infection or the se-
verity of the disease.

Most of the studies in the literature evaluating
the effects of Covid-19 infection on pregnancy
have evaluated the effects of ‘severe’ infection.
In the study of Metz et al., one of the studies
evaluating the effects of Covid-19 disease se-
verity on pregnancy, similar to our results, they
did not observe maternal death in non-severe
Covid-19®. Also in the same study, the incidence
of preterm birth was evaluated in two groups
as mild/moderate Covid-19 infection and as-
ymptomatic infection, but they did not find a
significant difference between mild/moderate
infection and asymptomatic patients (in severe
Covid-19, there was an increased preterm fre-
quency). In our study, we evaluated preterm
births in two different subgroups (between
24th-34th weeks and 34th-37th weeks of ges-
tation). We found that the number of preterm
births between 24th and 34th weeks was not
different in the three groups and in the 1st and
2nd trimesters Covid-19 infections. However, we
found that moderate Covid-19 infections in the
2nd trimester was associated with preterm birth
between 34th and 37th weeks (p=0.041). Again,
similar to the study of Metz et al., we did not find
a relationship between fetal losses (<24 weeks
of gestation) and the severity of Covid-19 infec-
tion. We also did not find a relationship based on
the time of infection (1st or 2nd trimester) with
Covid-19 disease. Another result that we found
different from this study was in hypertensive
disorders of pregnancy. They found that in mild
to moderate covid infection, the incidence of hy-
pertensive disorders was as high as 23%. In our
study, we did not detect an increased incidence
of hypertensive disorders of pregnancy for all
groups (both according to Covid-19 severity and
according to trimester-based Covid-19 infection).
In all our groups, we obtained results similar to
the incidence of hypertensive disorders seen in
the Turkish population“.

As Lassi et al. stated in their systematic review
published in 2021, the severity of covid symp-
toms increases with increasing age. However,
they did not distinguish the patients between
asymptomatic/mild or moderate Covid-19 in-
fection. In addition, Voinsky et al. showed that
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recovery is slower in the older age group!®. In
one study, adults were more likely to be symp-
tomatic than children”. We found in our study
that the age was statistically higher in pregnant
women who had moderate Covid-19 infection
(p=0.021). According to our results, it is possible
to say that maternal age, which is a risk factor for
severe covid, may also be a risk factor for mod-
erate covid.

Less data is available in overweight or obese
patients. In the Lassi et al.'s review, the relation
between BMI and Covid-19 infection severity
was shown. Gao et al. examined the severity
of Covid-19 as mild, moderate and severe dis-
ease and correlated the disease severity with
the presence of obesity or increased BMI"®). In
their study, every 1-unit increase in BMI was
also associated with a 12% increase in the risk
of severe COVID-19. In our study, we found that
BMI was higher in moderate Covid-19 infection,
similar to age, but with a lower significance value
(p=0.048).

Lassi et al. evaluated the difference between
non-severe and severe Covid-19 infection®.
Therefore, they did not evaluate the difference
between subgroups (asymptomatic, mild, and
moderate) in non-severe Covid-19 patients. Con-
sidering gestational diabetes, they found that it
was more common in severe Covid-19, but they
did not divide it into subgroups in non-severe
covid patients. In our study, we did not observe
a statistically significant difference in the inci-
dence of gestational diabetes among all three
groups in non-severe covid patients (p=0.067).

Narang et al. evaluated IUGR cases in asymp-
tomatic and mild Covid-19 patients in their study
conducted on 1,971 pregnant women®. They
found that the frequency of IUGR did not change
in asymptomatic or mild Covid-19 patients. Sim-
ilarly, in our study, we found the frequency of
IUGR to be similar in asymptomatic and mild
Covid-19 patients. In addition, we did not ob-
serve an increase in the frequency of IUGR in
moderate Covid-19.

Studies in the literature show the relationship
between Covid-19 and cesarean section(-2",
Cesarean section is chosen as the type of deliv-
ery in most of the cases with Covid-19 infection.
Covid-19 infection alone does not constitute an
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indication for cesarean section. However, con-
comitant co-morbidities have led to an increase
in the frequency of cesarean section. There are
not many studies evaluating the relationship be-
tween Covid-19 infection in early pregnancy and
the frequency of cesarean section. In the study
of Schell et al., it is shown that Covid-19 infec-
tion in late pregnancy (3rd trimester) is exposed
to cesarean section more than Covid-19 cases
in early pregnancy (1st and 2nd trimester)®. In
our study, we found that asymptomatic/mild/
moderate Covid-19 infection in the early period
(both in the 1st trimester and 2nd trimester) did
not cause an increase in the frequency of cesar-
ean section. We found similar cesarean rates
between our patients and normal population in
our countryt,

There are few articles in the literature evaluating
whether Covid-19 infection in the 1st and 2nd tri-
mesters can lead to different results of pregnan-
cy outcomes. Schell et al. found that Covid-19
infection during pregnancy did not vary depend-
ing on trimesters®. However, no information
was given about the effect of early Covid-19 in-
fection on pregnancy outcomes. In our study,
we aimed to evaluate whether the Covid-19 in-
fection in the 1st and 2nd trimesters has any ef-
fect in the last periods of pregnancy. We found
that there was an increase in the frequency of
preterm birth (34th weeks < < 37th weeks) only
in moderate Covid-19 infection in the 2nd trimes-
ter. The mechanism by which second trimester
moderate infection causes late preterm delivery
should be the subject of further research.

CONCLUSIONS

Covid-19 infection still maintains its importance
today and what long-term results it will have
on pregnancy is still a subject of research. We
found that Covid-19 infection (asymptomatic/
mild/moderate) in the early period of pregnan-
cy does not have a serious effect on pregnan-
cy outcomes. However, according to the results
we obtained, it is possible to say that moderate
Covid-19 infection in the 2nd trimester increases
the frequency of preterm birth.
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