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Abstract:-Introduction & Aim: There is limited information about the characteristics of neonates
born to COVID-19-infected mothers, including jaundice or hyperbilirubinemia. The present study
aimed to evaluate the effect of maternal infection with Covid-19 on the prevalence and severity of
jaundice in their neonates in Ahvaz hospitals.

Methods: This retrospective case-control research was conducted on mothers with laboratory-
approved Covid-19 at delivery (case group= 25 patients) and a group of healthy mothers without
COVID-19 at delivery (control group= 25 patients), referred to Ahvaz hospitals in 2020 and 2021.
Characteristics of neonates including jaundice (total Bil> 15 mg / dl) and its severity, preterm birth
(birth before 37 weeks of gestation), birth weight and need for hospitalization in neonatal intensive
care unit (NICU) were examined and recorded.

Results: Hyperbilirubinemia was observed in 3 (12%) neonates in the case group and 2 (8%)
neonates in the control group (P = 0.637). Severe hyperbilirubinemia (TSB levels >20 mg / dL) was
not observed in any of the groups. The frequency of preterm birth was higher in the Covid-19
mothers group than the control group (28% vs. 4%; P = 0.049). Also, the neonates of Covid-19-
infected mothers had lower birth weight than the neonates of healthy mothers (2908.00 + 505.94 vs.
3196.00 + 485.82; P = 0.046) and needed more hospitalization in NICU (32% vs. 4%, P= 0.023).
Conclusion: Maternal infection with Covid-19 compared to healthy mothers or those with mild and

asymptomatic Covid-19 disease causes preterm birth and low birth weight and a higher probability
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of neonatal hospitalization in NICU. However, maternal infection with Covid-19 or the severity of

Covid-19 disease was not associated with the development of neonatal hyperbilirubinemia.

Keywords—COQOVID-19, Neonate, Jaundice.

INTRODUCTION

The spread of infection associated with acute respiratory failure, known as the new coronavirus
2019 (COVID-19), began in December 2019 in Wuhan, China. In March 2020, the World Health
Organization (WHO) declared this disease a global pandemic (1). Based on the studies, COVID-19
affects all age groups (2,3) and a significant percentage of people with COVID-19 are women of
childbearing age, so that it has been reported that they account for 25.1% of the total infected cases
(4,5). Pregnant women are more susceptible to viral respiratory infections, including syncytial
virus, influenza virus, and SARS-CoV due to pregnancy-related immunological and physiological
changes (3,6). There are several reports that COVID-19 infection in pregnant women is not more
severe than in non-pregnant women of the same age (7-9). Also, pregnant women with viral
infections have been reported to be at higher risk for pregnancy complications and perinatal
negative outcomes (10,11). However, there is little information about the consequences of neonates
born to COVID-19-infected mothers, and there is limited information about its effect on the
prevalence of jaundice in neonates (12).

Hyperbilirubinemia or jaundice in neonates due to elevated serum bilirubin levels is a common
clinical problem in the world that occurs especially in the first week of life (usually the second day
of birth). It is one of the main causes of neonatal hospitalization in the intensive care unit. It is
associated with neonatal morbidity (13,14). However, jaundice is not severe in most cases and is a
self-limiting condition and it is recovered without treatment (13). However, severe jaundice and
high serum bilirubin levels can result in acute encephalopathy or kernicterus, which is associated
with a significant risk of neonatal mortality and long-term or permanent neurological damage,
including cerebral palsy, sensorineural hearing loss, mental health problems, or growth retardation
(15,16).

Thus, during COVID-19 outbreak, some rapid and progressive neonatal diseases such as bilirubin
encephalopathy should not be ignored (17), since neonates can be at high risk for severe disease
due to their immature immune system (12). In general, COVID-19 is an emerging and highly
contagious disease spreading rapidly around the world and pregnant women and neonates are

vulnerable groups due to physiological changes and low immunity (17). Also, limited information
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and evidence is available on the association between maternal COVID-19 and neonatal jaundice.
Hence, further studies are needed in this area. Thus, the present study aimed to evaluate the
prevalence and severity of neonatal jaundice in neonates born to COVID-19-infected mothers in

hospitals of Ahvaz.

Methods

This retrospective case-control research was conducted by examining the medical records of
pregnant women infected with COVID-19 during delivery in hospitals of Ahvaz in 2020 and 2021.
Also, a group of healthy pregnant women without COVID-19 at delivery were selected as the
control group. This study was conducted after obtaining the permission from the ethics committee
in the research department of Ahvaz Jundishapur University of Medical Sciences (Code of Ethics:
IR.AJUMS.REC.1400.531 ....). Also, in all stages of this study, the provisions of the ethics
statement in the Helsinki study and the principles of patient information confidentiality were
observed.

The sample size was determined at 25 people in each group by considering the 95% confidence
level (a0 = 0.05), 95% test power (B = 0.02) and based on the results of bilirubin test in previous
studies (18) using the sample volume determination formula. Sequential non-probabilistic sampling
method was used in this study. Thus, from the beginning of the study, all people who met the
inclusion criteria were selected as a sample and this process continued until reaching the desired
sample size. The case group included COVID-19-infected mothers confirmed based on laboratory
results (RT-PCR test for SARS-CoV-2) at the time of delivery.

To prevent bias in the selection of control group (healthy pregnant women without any specific
underlying disease), mothers who gave birth just before or after COVID-19-infected mothers in the
treatment centers entered into study as a control group. Also, the control group was homogenized
with COVID-19-infected mothers in terms of age. Mothers under the age of 18 were excluded from
the study if their medical records information was incomplete and the results of bilirubin test and
jaundice in the neonates were not known. At first, demographic and clinical information of all
subjects in the two groups were collected and recorded by carefully reviewing the medical records
of the individuals. The information included maternal age, parity, history of jaundice in previous
children, gestational age at the end of pregnancy, and type of delivery. Mothers were divided into
three groups based on the severity of Covid-19 disease: asymptomatic, mild, and severe / critical
(18).

Details and information about the neonates, including gender, birth weight, preterm birth (birth
before 37 weeks of gestation), need for hospitalization in the neonatal intensive care unit (NICU),
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jaundice (hyperbilirubinemia) its severity and hyperbilirubinemia needing for phototherapy were
also recorded. Hyperbilirubinemia was defined as total Bil> 15 mg / dl (19). Also, serum total
bilirubin TSB levels >20 mg / dL (=342 pumol / L) in the first week of life was defined as severe
hyperbilirubinemia (20). Other neonatal outcomes including low birth weight, sepsis, asphyxia,
need for respiratory support, and neonatal PCR test results were recorded for Covid-19 infection.
According to WHO definition, low birth weight was defined as weight less than 2500 g at birth
(12).

Statistical Analysis

SPSS-22 Software (SPSS Inc., Chicago, IL, U.S.A.) was used for statistical analysis. In quantitative
variables, mean and standard deviation were used to describe the data, and in qualitative variables,
frequency and percentage were used. The normality of the data was checked by Kolmogorov-
Smirnov test. Independent t-test and chi-square (or Fisher's exact test) were used to measure the
differences between the two groups and compare quantitative and qualitative variables,

respectively. Significance level in the tests was considered at 0.05.

Results

The baseline characteristics of patients in case and control groups are presented in Table 1. The
mean gestational age at delivery in the group of COVID-19-infected mothers was significantly
lower than the control group (P = 0.023).

Table 2 presents the results of comparing neonatal outcomes and complications in the two groups.
The frequency of preterm birth was 7 cases (28%) in the Covid-19 mothers group and 1 case (4%)
in the control group (P = 0.049). Also, the neonates of Covid-19 mothers had lower birth weight
than the neonates of healthy mothers (P = 0.046) and needed more hospitalization in NICU (P =
0.023). Hyperbilirubinemia was observed in 3 neonates (12%) in the Covid-19 group and 2
neonates (8%) in the control group (P = 0.637). The severity of jaundice and the level of total serum
bilirubin were not significantly different between the two groups (P = 0.537). Severe
hyperbilirubinemia was not observed in any of the groups.

The need for respiratory support was observed in 3 neonates (12%), sepsis and asphyxia each was
observed in 2 neonates (8%) of the Covid-19 mothers. Only 1 case of sepsis (4%) was observed in
the neonates of the control group. Metabolic abnormalities were not observed in any of the neonates
of the two groups. PCR test was performed in the first 24 hours of birth for 15 neonates of Covid-
19 mothers, which none of them had a positive Covid-19 test. Severe maternal Covid-19 disease
was observed in 3 patients, all of whom were preterm and had low birth weight (less than 2500 g)
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and were hospitalized in the NICU, and none had hyperbilirubinemia. Finally, all neonates in the

two groups were discharged from the hospital with good general health condition.

Discussion

The results of the present study revealed that hyperbilirubinemia was observed in 12% of the
neonates of COVID-19-infected mothers and 8% of the neonates of control group. The frequency
of hyperbilirubinemia and total serum bilirubin level were not significantly different between the
two groups. Severe hyperbilirubinemia (TSB levels >20 mg / dL) was not observed in any of the
groups. Other neonatal complications such as the need for respiratory support, sepsis and asphyxia
were not significantly different between the two groups. In a case-control study conducted by
Zgutka et al., the incidence of neonatal hyperbilirubinemia was not significantly different between
the two groups of Covid 19 mothers and full-term healthy mothers (14% vs. 18%) (12). Also, in the
research conducted by Wu et al., no cases of jaundice or hyperbilirubinemia were reported in
neonates born to COVID-19-infected mothers (6). These results suggest that Covid-19 has no
significant effect on neonatal outcomes.

Since the outbreak of Covid-19 pandemic, it has been observed that this infection acts differently
from other viral diseases (including influenza A, SARS, MERS) with mothers and neonates. For
example, neonates are at lower risk for severe and symptomatic disease (15). However, there are
few studies on the outcome of neonates born to COVID-19-infected mothers, and most studies have
been conducted as an observational cohort. A recent study in India reported that 8.7% of neonates
from COVID-19-infected mothers had hyperbilirubinemia (2). In another research conducted in the
United States, it was reported that 8.91% of neonates of mothers with positive COVID-19 had
hyperbilirubinemia. Also, in this research, a direct and significant relationship was observed
between the severity of maternal COVID-19 disease and severe hyperbilirubinemia needing for
phototherapy (18). However, in these studies, the COVID-19-infected mothers were not compared
with healthy mothers. However, in the present study, severe maternal COVID-19 disease was
observed in 3 patients and neonatal hyperbilirubinemia was not observed in any of them.

Another research reported that maternal infection to COVID-19 increased the risk of preterm birth
and adverse neonatal complications, including hyperbilirubinemia and respiratory distress, were
higher in preterm neonates born to COVID-19-infected mothers than preterm neonates born to
healthy mothers, but the outcomes of term neonates were similar in the two groups (12). In a
research conducted by Al-Matary et al. in Saudi Arabia, jaundice or hyperbilirubinemia (total
bilirubin above 23) was one of the most common complications of neonates born to COVID-19-
infected mothers and it was observed in 40.5% of these neonates (21). Also, in a case report of
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jaundice symptoms and elevated serum levels of neonatal bilirubin, the need for phototherapy along
with increased inflammatory factors (interleukin-2 receptor and TNF-a) in neonates of COVID-19-
infected mothers was reported positive (17).

Therefore, no significant relationship was observed between the incidence of hyperbilirubinemia
and maternal infection with COVID-19 in the present study, but since Covid-19 is an emerging
disease, some rapid and progressive neonatal diseases such as bilirubin encephalopathy should not
be ignored in this regard (17).

Although previous studies have shown that pregnant women infected with COVID-19 have similar
clinical symptoms to non-pregnant women (6) and do not develop more severe diseases (7-9, 22),
pregnant women infected with this virus have been reported to be at high risk for pregnancy
complications and perinatal negative outcomes (12,13), and the likelihood of preterm birth in
COVID-19-infected mothers is higher than healthy women (12,23).

In the present study, the frequency of preterm birth in COVID-19-infected mothers was
significantly higher than the control group and COVID-19 caused neonates to be born
approximately 1 week earlier (mean 38.08 weeks vs. 39.04 weeks) and more neonates of COVID-
19-infected mothers were hospitalized in the NICU. Also, neonates of COVID-19-infected mothers
had lower birth weight than neonates of healthy mothers. Therefore, neonatal consequences and
outcomes were higher in neonates born to COVID-19-infected mothers than in neonates born to

healthy mothers.

A high probability of preterm birth (16.9%) and the need for hospitalization in NICU (23%) in
COVID-19-infected mothers have also been reported in a study conducted by Nayak et al. in India
(2). In a case-control study conducted by Zgutka et al., preterm birth in neonates born to COVID-19
mothers was significantly higher than neonates born to healthy mothers (18.3% vs. 8.1%). Also,
need for hospitalization in the NICU was higher in neonates of COVID-19-infected mothers (12).

In general, the available evidence suggests that neonates of Covid-19 mothers are at higher risk of
preterm birth (birth before 37 weeks of gestation) than healthy mothers. One possible explanation
for this is that viral infections during pregnancy stimulate pro-inflammatory cytokines and the
synthesis of prostaglandins, which causes the uterus to contract, leading to preterm birth (12). Thus,
due to the higher probability of preterm birth and the need for hospitalization in NICU in neonates
born to Covid-19-infected mothers, necessary management stems should be taken in this regard. In
the present study, severe maternal COVID-19 was observed in 3 patients, all of whom were preterm
and low birth weight (less than 2500 g) and were hospitalized in the NICU, and none had
hyperbilirubinemia. Thus, the severity of maternal COVID-19 disease is closely associated with
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preterm birth of the neonate and it is crucial to consider this issue in the management and care of
COVID-19 mothers.

Also, a positive COVID-19 test was not observed in any of the neonates in the case group in the
present study. However, there is much controversy about the vertical transmission of COVID-19
from mother to fetus. Some studies, such as the present study, have not shown the possibility of
vertical transmission of COVID-19 infection from mother to neonate (12, 18, 21), but some studies
have reported evidence of vertical transmission of the infection. However, there is insufficient data
to confirm this issue (2, 24). Thus, further studies in this area are necessary.

Finally, it should be noted that it is not possible to make a definite conclusion in this regard due to
novelty of COVID-19 disease and the lack of sufficient data on the effect of maternal COVID-19
infection on neonatal jaundice. The present study also faced some limitations. For example, the
present study was a retrospective and a case study and it was associated with the limitation of
incomplete information in patients’ medical records. Another limitation of this study was the small
sample size, which was partly due to the low prevalence of COVID-19 in pregnant women. Thus, it
is possible to achieve better results by conducting more studies prospectively and with a larger

sample size.

Conclusion

The results of present study revealed that COVID-19 infection in mothers compared with healthy
individuals or those with mild or asymptomatic COVID-19 disease causes preterm birth and low
birth weight and a higher probability of hospitalization in the neonatal intensive care unit, but
maternal COVID-19 or the severity of COVID-19 were not associated with neonatal
hyperbilirubinemia. Thus, health care providers of mothers with COVID-19 should predict the need
for hospitalization in NICU.
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Table 1- Baseline characteristics of the studied mothers in the two groups

Variable Case group (n=25) Control group (n=25) P-value®
Maternal age (years) 32,24 +4.16 32.64 + 4.65 0.726
Pregnancy turn (Gravid) 2.04 +0.89 2.25+0.92 0.440
Parity 0.97 +0.88 1.16 £ 0.8 0.317
History of jaundice in previous
infants 1/14 (7.1) 2/18 (11.1) 0.702
Delivery typevaginal 6 (24) 7 (28) 0747
Cesarean section 19 (76) 18 (72)
Gestational age at delivery 38.08 £ 1.63 39.04+1.24 0.023
Severity of COVID-19 disease
No symptom 7 (28)
Mild symptoms 15 (60)
Severe / critical symptoms 3(12)
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Numbers are presented in the form of mean + standard deviation or frequency (percentage).

* P <0.05 is significant.

Table 2 - Comparison of neonatal outcomes and complications in the two groups

Variable Case group Control group P-value”®
Neonate gender female 13 (52) 15 (60) 0776
Male 12 (48) 10 (40) '
Weight at birth (g) 2908.00 +505.94 3196.00 + 485.82 0.046
Low weight at birth (<2500 g) 7 (28) 3(12) 0.289
(Bil>15 mg/dl) Hyperbilirubinemia 3(12) 2(8) 0.637
) 17.33+1.52 16.50 £ 0.70
Total Bill (mg/dl) 0.537
(16-19) (16-17)
Hyperbilirubinemia need for
1(4) 0 0.361
phototherapy
Hospitalization in NICU 8 (32) 1(4) 0.023
Preterm birth
7 (28) 1(4) 0.049
(37weeks of pregnancy>)
Sepsis 2 (8) 1(4) 0.552
Asphyxia 2 (8) 0 0.490
Need respiratory support 3(12) 0 0.235

Numbers are presented in the form of mean + standard deviation or frequency (percentage).

* P <0.05 is significant.
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