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Abstract: Background: COVID-19 was an infection that was capable of bringing the entire world to
a standstill position within a period of days to months. Despite the advancements in the medical
sector, the contagion was difficult to control and costed the lives of millions of people worldwide.
Many short- and long-term effects are witnessed even to date in people that contracted the disease.
Pregnant females had to suffer not only the devastating effects of the virus, but also the psycho-social
impact of the lockdown. The impact of COVID-19 infection during pregnancy causing decreased
antenatal care or hypoxemic episodes due to severe respiratory distress and whether it could lead to
the appearance of congenital gastrointestinal malformation in neonates is still unclear. The aim of our
study was to analyze if COVID-19 infection during pregnancy could increase the incidence of gastric
malformations in neonates born from these women. Materials and Methods: We sifted the files of all
neonates admitted into our hospital between January 2022 and December 2022, and based on inclusion
and exclusion criteria, we included the cases having gastrointestinal congenital malformations during
the COVID-19 pandemic. We performed a single-center, retrospective, observational descriptive
study. We further divided the patients based on the anatomical location of the malformation. We
also took down details of the evolution of pregnancy and whether the mother had contracted a
SARS-CoV-2 infection during the pregnancy. Details regarding the Apgar score, days of intensive
care admission, sex, and nutrition were the key findings studied. Results: A total of 47 neonates were
found to have digestive anomalies, among which, based on the anatomical locations, the number of
malformation cases found at the level of the esophagus were 15, while 16 occurred at the level of the
pylorus; we found 12 cases of malformation of the duodenum, and four cases had malformation of
the rectum. Out of these 47 neonates, 38.3% were females and 61.7% were males. A total of 58% were
preemies, among which 9% had intra-uterine growth retardation (IUGR), and 42% were full-term
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newborns, among which 4% had intra-uterine growth retardation (IUGR). A total of 45% of the births
were primiparous pregnancies and 55% were from multiparous females. A total of 14 mothers were
found to have tested positive for COVID-19 during the course of pregnancy (p-value = 0.23); many
had mild symptoms but were not tested. Conclusions: COVID-19 can affect the wellbeing of the
pregnant female and their fetus. Larger studies can help gain extensive knowledge as to whether
COVID-19 also has the potential to result in congenital gastrointestinal anomalies in children born
from COVID-19 positive mothers. In our study, only a few infants born with this pathology were
found to be born from COVID-19 positive mothers. Hence, it is difficult to conclude or exclude a
direct correlation between the infection and the congenital malformations.

Keywords: COVID-19; neonates; gastrointestinal malformations; congenital anomalies

1. Introduction

COVID-19, caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
spread quickly worldwide; this resulted in devastating effects on public health, affecting
almost all organs and systems of human body, both during the acute phase of COVID-19
infection and during the immediate post COVID-19 period [1–3].

The risk of perinatal transmission, especially when breastfeeding, as well as the
neonate’s risk of developing COVID-19 during the perinatal period are still unknown [4,5].
However, members of the coronavirus family are known to be responsible for severe com-
plications during pregnancy, such as miscarriage, fetal growth restriction, and congenital
anomalies [6]. Whether or not COVID-19 affects fetuses in the same way requires further
in-depth studies.

There is no reliable evidence for transplacental transmission of COVID-19 during the
first or early second trimester of pregnancy; however, the current limited data does not
indicate maternal-to-fetal transmission in the third trimester as well [7]. Meanwhile, a
systematic review suggested that during delivery or while breastfeeding, the virus can
enter the neonate and cause infection, but the chances of transplacental transmission are not
yet documented [8]. During pregnancy, the maternal immune system and inflammatory
responses are widely suppressed, and the fetus in the mother’s womb remains safe without
the mother’s immune system attacking it, considering it a foreign entity [9]. Pregnant
women were one of the most vulnerable groups during the COVID-19 pandemic, as
pregnancy was found to be a strong risk factor for severity of COVID-19 infection [10].

Studies have shown that pregnant women may have an increased risk of maternal and
neonatal complications due to COVID-19 infection [11]. Several clinical symptoms such
as fever, disseminated intravascular coagulation, feeding intolerance, bleeding, cyanosis,
complicated deliveries, rash, edema, dyspnea, and pneumonia have been reported in
neonates born from mothers infected with COVID-19 [5,12,13]. Congenital anomalies
include a wide range of anatomical or physiological abnormalities that can be present
at birth or are diagnosed during the antenatal period. Primary prevention of congenital
anomalies in the population, especially from the rural group, is of crucial priority, including
pre-conceptional care and approaches involving the entire population in which education
plays a pivotal role [14]. The urban population having easy access to healthcare units,
awareness plans, and education helps immensely in maintaining the proper healthy state
of pregnant women [15,16]. The global birth prevalence of congenital anomalies is ap-
proximately 2–3%. The pattern and prevalence of congenital anomalies may vary over
time or with geographical location. Apart from the environmental factors, another key
element is maternal age; the higher the age of the mother at the time of conceiving, the
greater the chances of having an unhealthy child. Similarly, mothers suffering from chronic
health issues often present stillbirths, low-birth weight infants, or miscarriages [17]. Proper
antenatal care and deliveries at specialized units having neonatal intensive care units can
further reduce the mortality.
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Early diagnosis of congenital malformations during the regular follow-up visits of
the pregnant women can provide both the parents and doctors enough time to intervene
and take proper decisions for the child and mother [18]. Ultrasound examinations are safe
and non-invasive procedures that can diagnose many malformations in the fetus and the
newborn [19,20]. The ability to diagnose these malformations prenatally is influenced by
the site of obstruction, the presence of associated anomalies, and the gestational age at the
time of imaging [21]. Newborns should be rapidly transferred to a tertiary medical care
center that ensures adequate medical and surgical treatment if they were born in small
medical units [22].

The published literature indicates that viral illnesses during early pregnancy and
several antiviral drugs are associated with an increased risk of cardiac and neurodevel-
opmental congenital anomalies in newborns [23–26]. Similarly, over-the-counter medi-
cations like paracetamol together with other NSAIDs can have harmful effects during
pregnancy [27]. However, there is very limited evidence for an association between SARS-
CoV-2 infection in early pregnancy or COVID-19 vaccination and the risk of congenital
malformations [24,28,29].

We have described 51 cases of newborns with GI pathology during a previous
study [30]. The former study included 39 cases of GI malformations and spanned a period
of 3 years (1 January 2017 up to 31 December 2019). During the year 2022, we noticed a
spike in GI malformations, which prompted us to initiate the present study.

The aim of the present study was to detect possible complications arising from COVID-19
infection. The focus was on gastrointestinal malformations and their relationship to a
SARS-CoV-2 infection during pregnancy. The study was considered a research priority, mo-
tivated by the observed spike in GI congenital malformations.

2. Materials and Methods

Newborns. This single-center retrospective descriptive analysis of birth prevalence
for digestive malformations was performed during the year 2022 and included newborns
admitted to the regional level III Neonatal Intensive Care Unit (NICU) of ‘Louis Turcanu’
Emergency Clinical Hospital for Children in Timisoara, Romania. The population-based
data were collected from the “Atlas-Med” S.C. GAMA IT S.R.L, address is Str. Zidului nr. 7,
Sibiu, 550189 (RO).

Inclusion criteria: gestational age (GA) ≥ 28 weeks, birth weight of at least 1000 g,
surgery for malformations of the digestive tract, not more than 7 days old at admission,
complete medical history from maternity and pediatric surgery department.

Exclusion criteria: GA < 28 weeks, birth weight under 1000 g, newborns without diges-
tive malformations, incomplete observation sheets, severe infections (sepsis or pneumonia),
severe genetic malformations, and postoperative deaths.

A full feeding was defined as the completion of target calorie counts for premature
neonates (150 kcal/kg/day) [31]. We followed the national neonatal enteral and parenteral
nutrition guidelines in our country. Although, there was a slow rate of nutritional recovery
found in all newborns [32].

Ethical approval and patient consent: The study was approved by the Ethics Com-
mittee for Scientific Research of the Emergency Hospital for Children ‘Louis Turcanu’
(approval no. 82/05.10.2023). The authors ensure that this study was carried out in accor-
dance with the Declaration of Helsinki. Written informed consent was obtained from all
patients/parents/legal guardian as a part of routine admission to our tertiary university
hospital for future research and study purposes.

Demographic variables and clinical data were collected (sex, GA, Apgar scores, ante-
natal clinic visit details, presence of COVID-19 disease during pregnancy, COVID-19 vacci-
nation details during pregnancy, environment factors, birth weight, maternal medication,
weight at admission and discharge, other associated diseases, number of hospitalizations in
the pediatric surgery department and our department, postoperative nutrition, and details
regarding the digestive malformation and its time of diagnosis).
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Statistical analysis: Descriptive statistics are presented as frequencies or as the median
and interquartile range (IQR). Groups were compared using the t-test or the
Kruskal–Wallis rank sum test and using Fisher’s exact test or Pearson’s chi-square test.
Pathologies were grouped into 4 categories based on the anatomical location: esophagus,
pylorus, duodenum (including the small intestine), and rectum. The number of rectal
malformations was small (4 cases), and this group was excluded from some of the analysis.
Inter-group comparisons between the various pathologies were performed using analysis
of variance (ANOVA), and the differences were highlighted using boxplots. Specific predic-
tors were also analyzed in bivariate models to test if they remained statistically significant
when confounded with the type of malformation. A p-value of <0.05 was considered to
indicate a statistically significant difference. The statistical analysis was performed using
the R statistical framework and plotted using the ggplot2 package [33–35].

3. Results

During the study period, 477 newborn babies were admitted into our department, out
of which 57 had congenital malformations, corresponding to a prevalence of 12%. Out of
the total number of malformations, seven were cardiac malformations (12.5%), three were
renal system malformations (5.35%), and the remaining 82.25% of cases (n = 47) presented
gastrointestinal (GI) malformations (upper and lower gut abnormalities). It is important to
mention that our department is not part of a maternity hospital; we accept transfers from
four counties in Romania with a wide variety of neonatal pathologies, and we work in close
collaboration with the pediatric surgery department as being part of a tertiary pediatric
multispecialty hospital.

The patients (n = 47) with GI malformations were further divided into four categories,
based on the anatomical location: malformations at the level of the esophagus (n = 15),
pylorus (n = 16), duodenum (n = 12), and rectum (n = 4). A total of 58% were preemies,
among which 9% had intra-uterine growth retardation (IUGR), and 42% were full-term
newborns, among which 4% had intra-uterine growth retardation (IUGR).

The number of GI malformations was markedly higher during 2022 than during
the 3 years prior to the COVID-19 epidemics (2017–2019, 39 cases, Fisher’s exact test
p-value = 2.2 × 10−6). The total number of patients on the NICU was relatively stable
during this time period (559, 626, and 678 cases vs. 679 cases during 2022). The increase
in proportions was highly statistically significant (chi-square test trend in proportions:
p-value = 1.2 × 10−7).

The most common pathology during the previous 3 years corresponded to malfor-
mations of the duodenum (six, four, and seven cases; Figure 1), although the difference
in the relative proportion did not reach statistical significance (chi-square test for trend in
proportions: p = 0.06). Malformations of the rectum and colon occurred only infrequently
during this time period (n = 3), a result which was also observed during 2022.

The second half of the study focused on the analysis of the 47 cases diagnosed during
2022. Almost half of the women were primiparous (45%), while the remaining 55% were
multiparous.

The mothers were divided into three subgroups: those who had the COVID-19 disease
(RT-PCR tested), those who did not have the disease, and the group of mothers who were
not tested for IgG during pregnancy. Only a small number of mothers (approximately 13%)
were found to be vaccinated against SARS-CoV-2. This could be due to limited knowledge
regarding the disease and its potential side effects, as 51% of the mothers did not perform a
COVID-19 test despite having mild symptoms indicative of a possible infection during the
pregnancy. A history of COVID-19 disease could not be excluded in these women due to a
lack of appropriate testing.

A positive history of COVID-19 (confirmed by RT-PCR) was present in 14 mothers,
while another 8 did not experience an infection (negative RT-PCR). However, the status
remained unknown in the remaining 25 mothers. Among the 14 COVID-19 positive
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females, only 1 had contracted the infection in the last trimester, while the remaining
13 had COVID-19 in their first trimester.
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During the study period, we assessed the antenatal medication and found out that all
pregnant women who came from dispensary pregnancies supplemented their diet with
nutrients and antioxidants to cover the increased needs during pregnancy; acetaminophen
was the most used analgesic and antipyretic drug [27] (Table 1).

Table 1. Demographic details of mothers and patients enrolled in the study.

% or N (%)

Rural/Urban 50%/50%

Primipara (P/MP) 46%/54%

COVID-19 Status:

Yes 14 (29.8%)

No 8 (17%)

Unknown 25 (53.2%)

COVID-19 Vaccine (Yes/No) 13%/87%

Vegan (Yes/No) 9%/91%

Sex (M/F) 61%/39%

Apgar Score at One Minute: <9 vs. ≥9 63%/37%

Nutrition (Diverse/Formula) 87%/13%

Out of the 47 analyzed cases, 61% were males (28 cases) and 39% were females. Ab-
normalities of the esophagus predominated in females (11 vs. 4), while those of the pylorus
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were more common in males (13 vs. 3). There were also seven males and four females with
malformations of the duodenum, while all four cases with rectal malformations were males
(Fisher test: p = 0.005).

The Apgar score at one minute was similar in the groups of patients with malfor-
mations of the esophagus, pylorus, or duodenum. It was slightly lower in the fourth
group (rectal malformations), although the difference did not reach statistical significance
(p-value = 0.10) (Figure 2). The mean scores (esophagus: 7.8; pylorus: 8.4; duodenum: 8.0;
and rectum: 6.8) closely followed the medians (8, 8.5, 8, and 6.5 respectively). The Apgar
score was lower in patients from a rural setting (mean = 7.52 vs. 8.39; p-value = 0.01).

Biomedicines 2023, 11, x FOR PEER REVIEW 6 of 15 
 

Yes 14 (29.8%) 
No 8 (17%) 

Unknown 25 (53.2%) 
COVID-19 Vaccine (Yes/No) 13%/87% 

Vegan (Yes/No) 9%/91% 
Sex (M/F) 61%/39% 

Apgar Score at One Minute: <9 vs. ≥9 63%/37% 
Nutrition (Diverse/Formula) 87%/13% 

Out of the 47 analyzed cases, 61% were males (28 cases) and 39% were females. Ab-
normalities of the esophagus predominated in females (11 vs. 4), while those of the pylo-
rus were more common in males (13 vs. 3). There were also seven males and four females 
with malformations of the duodenum, while all four cases with rectal malformations were 
males (Fisher test: p = 0.005).  

The Apgar score at one minute was similar in the groups of patients with malfor-
mations of the esophagus, pylorus, or duodenum. It was slightly lower in the fourth group 
(rectal malformations), although the difference did not reach statistical significance (p-
value = 0.10) (Figure 2). The mean scores (esophagus: 7.8; pylorus: 8.4; duodenum: 8.0; and 
rectum: 6.8) closely followed the medians (8, 8.5, 8, and 6.5 respectively). The Apgar score 
was lower in patients from a rural setting (mean = 7.52 vs. 8.39; p-value = 0.01). 

The Apgar score did not vary significantly with the COVID status (Kruskal–Wallis p 
= 0.70; Figure 3) even after merging the group with unknown status with the negative 
group (p = 0.41). The proportion of duodenal malformations was higher in pregnancies 
with a positive history for COVID-19 virus as well as in the untested group. However, 
these results did not reach statistical significance (p = 0.23; p = 0.76 in the merged groups). 

Infection with COVID-19 during pregnancy had no impact on the following out-
comes: gestational age (p-value = 0.57), weight at admission (p-value = 0.88), weight at 
discharge (p-value = 0.74), or Apgar score below 9 (p-value = 0.71). 

 
Figure 2. Boxplot with Apgar score grouped by pathology. The Apgar score was similar in the
groups of patients with malformations of the esophagus, pylorus, or duodenum. There were only
4 patients with malformations of the rectum, with scores of 6, 6, 7, and 8. The difference did not reach
statistical significance (p = 0.10), there was just one case having Apgar of 6 in the pylorus lot which is
represented by a circle in the above figure.

The Apgar score did not vary significantly with the COVID status (Kruskal–Wallis
p = 0.70; Figure 3) even after merging the group with unknown status with the negative
group (p = 0.41). The proportion of duodenal malformations was higher in pregnancies
with a positive history for COVID-19 virus as well as in the untested group. However,
these results did not reach statistical significance (p = 0.23; p = 0.76 in the merged groups).

Infection with COVID-19 during pregnancy had no impact on the following outcomes:
gestational age (p-value = 0.57), weight at admission (p-value = 0.88), weight at discharge
(p-value = 0.74), or Apgar score below 9 (p-value = 0.71).

Apgar score was found to be much lower in the patients with a rural background
(p-value = 0.01). COVID-19 infection in mothers was found to have no influence on the
gestational age (p-value = 0.57), weight at admission (p-value = 0.88), weight at discharge
(p-value = 0.74), or Apgar score (below 9) (p-value = 0.71).
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The birth weight, weight at admission to the NICU, and discharge weight varied
significantly with the underlying pathology (p = 0.01, p = 0.0005, and p = 0.005). Newborns
with an esophageal malformation or duodenal malformation had lower birthweights
compared with the other groups (medians of 2520 g and 2400 g compared with >3000 g for
the pylorus and rectum). These results remained statistically significant in a multivariate
analysis (Figure 3) and after removing the small group of rectal malformations. Sex did not
reach statistical significance in the bivariate model for birthweight (p = 0.40) but did have
an impact on the discharge weight, even when confounding for the underlying pathology
(p = 0.033 for sex and p = 0.003 for pathology) (Table 2).

Table 2. Median (IQR) for the gestational age, weight at birth, admission and discharge, Apgar scores,
LOS during ICU and post ICU, and total LOS of the patients included in the study.

Median (IQR)

37 (36.0–38.0) weeks Gestational Age

2750 (2190–3200) g Birth Weight

2760 (2390–3282.5) g Admission Weight

3135 (2600–3500) g Discharge Weight

8 (7–9) Apgar score

8 (5–13) days LOS (ICU)

11.5 (5–21.75) days LOS (post- ICU)

21.5 (11.25–35.75) days LOS (Total)
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We observed that the proportion of duodenal malformations was higher in pregnancies
with the COVID-19 virus and in the untested group. However, when evaluating the weight
at admission and weight at discharge, it was found that all newborns born with digestive
malformations were underweight (p = 0.01) (Figure 4).
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(11 vs. 4), while the pylorus was more commonly affected in males (13 vs. 3 cases). Males had
also slightly more common malformations of the duodenum (7 vs. 4). All four infants with rectal
malformations were males.

The number of days of hospitalization varied both with the type of GI malformation
and the weight at admission, as visualized in Figure 5. Patients with pyloric malformations
had a much shorter duration of hospitalization compared with those with esophageal or
duodenal malformations (median LOS of 9 days vs. 35 and 29 days, p = 0.0007). They also
required fewer days in the NICU (median 4.5 days vs. 13 and 10 days). All patients, except
those with malformations of the pylorus, required prolonged care in the neonatal ward
following the discharge from the NICU as well (median 4 days for pylorus vs. medians
of 14–19 days for the remaining types). The dataset also contains two outliers. Notably,
one patient with a malformation of the esophagus required 125 days of hospitalization; the
median LOS was stable at 34.5 days after excluding this patient.
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Figure 5. Total number of days of hospitalization depending on digestive malformations and weight
at admission. The total number of days of hospitalization depends on the type of GI malformation
and the weight at admission. Patients with malformations of the duodenum or esophagus had lower
birth weights and were hospitalized longer (p < 0.001). The LOS in the NICU was lower for patients
with malformations of the pylorus (p < 0.001, even in the bi-variate model) but did not differ with the
COVID-19 status of the mothers (p = 0.30). The results did not change if the group with unknown
COVID status was merged with the negative group and the group with malformations of the rectum
was dropped (p = 0.43) (Figure 6).
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Most of the patients were diagnosed antenatally (30 cases = 63.83%) during their
dispensary/outpatient clinic visits, a fact that contributed to an early diagnosis and the ap-
proach of an effective therapeutic plan to favor the best possible evolution of the pregnancy.
The children born from mothers who did not undergo follow-up during their entire preg-
nancy duration were diagnosed postnatally for their congenital digestive malformations
(n = 15).

4. Discussion

It is documented that SARS-associated coronavirus infections result in a high incidence
of premature birth, miscarriages, or maternal deaths [36]. Other viral infections in early
pregnancy (e.g., rubella) are well-recognized causes of specific anomaly syndromes as
well [37]. The most robust evidence published previously is a population-based cohort
study from Israel conducted by Goldshtein et al. that highlighted the same fact [21].
They found no evidence that singleton live births to women who were vaccinated in the
first trimester had a higher risk of congenital malformations compared with those not
exposed to vaccination in pregnancy [36]. We believe that even if the virus does not directly
affect the normal growth and development of the embryo, other variables related to a
COVID-19 infection can indirectly cause harm to the fetus. The factors that could possibly
have a negative impact on the fetus health are decreased quantity, quality, and routine
visits to the antenatal care units; poverty due to the COVID-19 pandemic and lockdowns;
and shortage of fetal screening and diagnosis possibilities, especially during pandemic
situations. Furthermore, there are studies that highlight the fact that congenital COVID-19
infection can lead to neurodevelopmental disabilities, mainly resulting in epilepsy, cerebral
palsy, and neurosensory disorders [37].

Furthermore, to see the prevalence of gastrointestinal congenital malformations, we
sifted the files of neonates admitted in our hospital during a three-year duration in the
immediate pre-COVID-19 era. We found that a total of 39 patients were born with gastroin-
testinal malformations during the three-year study period, whereas from the current study,
we had 47 cases registered with the same pathology in a mere one-year time duration,
a result that was highly statistically significant (Fisher exact test: p-value < 0.001). This
difference points out to a possible correlation between COVID-19 infection and congenital
digestive malformations. The proportions were stable during the prior 3 years (chi-square
trend in proportions p-value = 0.88), excluding an underlying systematic long-range trend.
Due to a lack of data from other maternity homes in our city, the results obtained are quiet
limiting. Furthermore, large cohort studies can provide clarity on this hypothesis.

The mother’s stress levels hinder the development of the fetus [38]. The state of anxiety
and the factors that influence it may differ depending on the severity of the outbreak in
each geographic region and the access to the healthcare units during the lockdown [38,39].
Uncertainty regarding the best treatment and clinical management of patients with COVID-19
can affect both the mind and psyche of the pregnant women [39–41].

Furthermore, due to the modern sedentary lifestyle, more and more younger people
are diagnosed with chronic diseases like obesity, dyslipidemias, arterial hypertension,
diabetes mellitus, metabolic syndrome, and rheumatic disease and their cardio-vascular
complications (stroke, myocardial infraction, chronic coronary syndrome, atrial fibrillation)
as compared with the former times, where these were once considered to be diseases of
advanced age [42–44] and were rarely present in women of childbearing age [23–26,45–48].
González V.S.E. et al. reported that obesity, diabetes mellitus, and arterial hypertension
were associated with a higher risk of developing severe forms of COVID-19 infection (if
contracted), accounting for the odds ratio regarding mortality (1.413 (IC 95%, 1.11–1.78)),
obesity (1.753 (IC 95%, 1.39–2.20)), and diabetes mellitus and hypertension, respectively
(1.961 (IC 95%, 1.57–2.45)) [49].

Thrombo-embolic complications, arrhythmic complications, and even acute heart fail-
ure may occur during or post COVID-19 infection and may impose the use of very complex
therapeutic algorithms that may involve the use of oral or parenteral anticoagulants, anti-
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arrhythmic drugs (for the conversion of sinus rhythm for maintaining a proper heart rate),
and renin–angiotensin–aldosterone system inhibitors [50,51]. Proper care should be taken
while prescribing the treatment to pregnant females, keeping in mind not only the toxicity
of the drugs but also that any sudden rhythm abnormality or hemodynamic changes can
be fatal for the fetus. The anxiety and depression occurred in the acute phase or during
the immediate post COVID-19 infection phase may necessitate the use of anxiolytics or
antidepressive drugs, where again the safety of the fetus should be the prime priority [52].
Antibiotics were frequently used empirically and inadequately during the acute phase of
COVID-19 infection, especially for severe cases with low oxygen saturation [53]. The use
of such aggressive treatments in the periconceptual period or during the first weeks of
pregnancy may result in multiple fetal malformations. This can frequently be seen in the
case of unwanted or undiagnosed pregnancies in the initial phase of conception.

Due to both the placental and perinatal hypoxic-ischemic events, the fetus is exposed
to higher risks of developing congenital malformations or growth retardations [54]. Fur-
thermore, the ischemic placental events are assumed to be correlated with intestinal atresia
(more frequently localized on the jejunal, ileal, and colonic segments), but no statistical
significance was found when the incidences were compared with the pre-COVID-19 era
and COVID-19 pandemic era in the pregnant females having hypoxemic episodes due
to COVID-19 infection [55]. The diagnosis of esophageal atresia is difficult to establish
based on ultrasound, especially by obstetricians with no experience or competence in
maternal-fetal medicine. Hence, the majority of cases are diagnosed after birth [56].

In this study, all digestive malformations operated during the pandemic period for one
year were evaluated. No direct correlation could be concluded between digestive anomalies
and COVID-19 infection during pregnancy. However, cases of duodenal malformations
were higher in pregnancies from COVID-19 positive mothers. The mothers did not take
antivirals, and there was no previous history of births with congenital malformations.

Gastrointestinal malformations are often complicated by skeletal anomalies and in-
trauterine growth retardation [57]. We found statistically significant differences both in
the case of admission weight and discharge weight in cases with digestive malformations,
with the newborns being underweight. (p-value = 0.01) The average number of days of
hospitalization in the intensive care unit was 16.2. Regarding premature babies or neonates
suffering from certain conditions that occurred during the perinatal and neonatal period,
newborns from the Neonatal Intensive Care Unit (NICU) have a high risk of developing
neurological and developmental sequelae [58].

Furthermore, surgical infants can develop an aversion to oral feeding if oral feeding is
delayed or if painful symptoms are associated with feeding, further hindering the growth
and development of the child. Hence, clinical examination has a paramount role in the early
detection of digestive malformations, in the effective management of specific necessary
nutrition, and in the way of providing it [30]. Early trophic feeds may improve recovery
time by increasing gut blood flow, improving motility and limiting the impact of starvation
on the structure of the gut and its ability to absorb nutrients. Starting small-volume feeds of
10 mL/kg/day within 12–18 h of surgery may reduce the time needed until the full enteral
nutrition is achieved [59]. Complicated cases (e.g., those with high stomas or extensive
resection) may require either a hydrolyzed or lactose-free feed or a feed containing fats
as medium-chain triglycerides (MCTs). The above-stated principles were followed for
the best outcome in our hospital, keeping in mind the key elements of feeding in GI
malformations [32,42].

The available data on vaccination against COVID-19 in pregnant women show that
there is no specific cause for concern [32,59,60]. More data are clearly needed on the
efficacy, safety, teratogenicity, and pharmacokinetics of drugs and biologics for pregnant
and breastfeeding people with an active COVID-19 phase [61]. New agents are often
licensed despite little information on key characteristics such as transplacental passage
and drug labeling, which is unhelpful for informing clinical decisions for pregnant and
breastfeeding people [62]. Clinical guidelines based on risk stratification for SARS-CoV-2
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infection in children are needed to manage, monitor, and establish priority access for some
groups to high medical care [63].

Limitations in Our Study

Although we found out with certainty that 14 mothers were COVID-19 positive during
pregnancy, there remains a large group of patients, a total of 24, who were not tested for IgG
SARS-CoV-2, which does not exclude the possibility of the presence of the disease during
pregnancy and possible correlations between COVID-19 and digestive malformations. Lack
of confirmatory tests in these 24 cases is one of the limitations of the study. On the other
hand, the small number of cases and the inability to compare the data of the study group
with a control group is another limitation of the study.

5. Conclusions

The results of the study indicate that SARS-CoV-2 infection during pregnancy is
unlikely to cause congenital digestive malformations; however, due to the small cohort
studied, it would be inappropriate to generalize the findings and reach a conclusion.
Nevertheless, no significant differences were witnessed with regard to the Apgar score,
days of admission, or severity in children born to COVID-19 positive mothers compared
with those born from COVID-19 negative mothers. However, we plan to conduct further
studies on larger cohorts on RT-PCR-tested COVID-19 positive mothers, which can provide
a better understanding. Let us not forget that pregnancy is monitored by obstetricians and
gynecologists, while COVID-19 is managed by infectious disease specialists. Therefore, a
multidisciplinary approach is a key to success when the timely management of information
on the diagnosis and treatment of COVID-19 are necessary to avoid complications in
newborns. Precise antenatal care can further improve the outcomes and help earn time for
a timely management, especially during pandemics like the one just faced.
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