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CASE REPORT

Clinical course, radiological findings and late 
outcome in preterm infant with suspected 
vertical transmission born to a mother 
with severe COVID-19 pneumonia: a case report
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Abstract 

Background: Vertical transmission of coronavirus disease 2019 (COVID-19) from mother to newborn infant is doubt-
ful, and very little is known about disease severity and neonatal outcome.

Case presentation: We present a preterm Iranian infant born to a Persian mother with severe COVID-19 pneumonia. 
The mother underwent cesarean delivery, and amniotic fluid yielded a positive result for severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) by real-time reverse transcription polymerase chain reaction (RT-PCR). The new-
born infant showed early-onset infection with SARS-CoV-2 confirmed on pharyngeal swabs by RT-PCR assay within 24 
hours after birth, suggesting vertical transmission. Unfortunately, the mother died 14 days after delivery. We describe 
the clinical course and outcome of the infant up to 7 months of age.

Conclusion: COVID-19 infection in pregnant women may increase maternal morbidity, mortality and possibly verti-
cal transmission in severe cases. However, it does not seem to progress to serious early or late neonatal complications.
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Background
Pneumonia caused by the novel severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) was reported in 
Wuhan, China in December 2019 [1, 2]. On February 11, 
2020, the World Health Organization (WHO) officially 
named the disease caused by the novel virus, coronavi-
rus disease 2019 (COVID-19) [3, 4]. The outbreak was 
declared a pandemic by WHO as the virus spread rapidly 
to other countries including Japan, Korea, Thailand and 
Iran, with high mortality rates [3, 5]. It seems that due to 
physiological and immunological changes during preg-
nancy, pregnant women are susceptible to COVID-19 

and more likely to have morbidity and mortality [1, 6]. At 
present, there is not enough data to ascertain the effects 
of COVID-19 infection on the fetus, and the main ques-
tion is whether vertical transmission of COVID-19 from 
pregnant mother to fetus occurs and causes clinically sig-
nificant infection in newborns [5, 7, 8]. Indeed, published 
case series and case reports have shown extensive vari-
ability in the rate of vertical transmission. As COVID-
19 infection can potentially cause severe complications 
in neonates, continuous observance is necessary [9]. On 
the other hand, the disease severity when SARS-CoV-2 
is transmitted vertically and the time of this transmis-
sion are still uncertain. Thus, WHO recently published a 
definition and categorization system for the timing and 
possibility of infection occurrence to enhance our under-
standing of SARS-CoV-2 vertical transmission and its 
clinical outcomes [10].
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In this report, we present early-onset infection with 
SARS-CoV-2 in a preterm infant, born to a mother with 
severe COVID-19 pneumonia. The mother’s clinical 
characteristics have already been published in a research 
letter [11]. In this article we focus more on the clinical 
course and para-clinical evidence for the newborn, which 
indicates the possibility of vertical transmission of SARS-
CoV-2 from mother to infant, and we describe the fol-
low-up of the infant to 7 months of age.

Case presentation
On March 11, 2020, the neonatal resuscitation team of 
Imam Khomeini Hospital in Sari (northern Iran) was 
alerted for the delivery by caesarean section of a mother 
with critical COVID-19 pneumonia. The mother was a 
22-year-old, primigravid Persian woman suffering from 
fever, nonproductive cough, myalgia, anorexia and nau-
sea for the preceding two weeks. She was a housewife 
and came from a middle-class family and had a history 
of exposure to a person with COVID-19 infection 1 
week before the onset of symptoms. She did not smoke 
or drink alcohol. Prior to admission, she had received 
only oral azithromycin and acetaminophen. Diagnosis 
of COVID-19 pneumonia was confirmed by lung com-
puted tomography (CT) scan and two positive nasal and 
throat sample real-time reverse transcription polymerase 
chain reaction (RT-PCR) tests (SuperScript III Platinum, 
Quantitative Real-Time PCR kit, Invitrogen, Waltham, 
MA, USA), and she underwent antiviral treatment and 
respiratory support. During admission, treatment with 
Kaletra (lopinavir/ritonavir 200 mg orally daily), azithro-
mycin (500 mg intravenously every 12 hours), ceftriaxone 
(1000 mg every 12 hours),  Tamiflu (oseltamivir orally, 
400 mg every 12 hours) and hydroxychloroquine (400 mg 
daily) were initiated. The mother did not receive antena-
tal corticosteroid, and considering the rapid deterioration 
of her condition and the recommendation of a multidis-
ciplinary working group, a decision was taken for an early 
caesarean delivery at 32 weeks of gestation.

Neonatal resuscitation team members wore the recom-
mended personal protective equipment (PPE) and fol-
lowed the COVID-19 protocols for perinatal care. The 
mother only had a history of hypothyroidism without 
other underlying diseases such as diabetes. Hypothyroid-
ism was controlled by treatment with levothyroxine 100 
μg daily. Following the policy during the early first wave 
of COVID-19, we decided in advance to separate the 
baby from the mother immediately after birth and post-
pone skin-to-skin contact and delayed cord clamping.

Five milliliters of amniotic fluid was aspirated into 
a sterile syringe with a needle after myometrial inci-
sion of the uterus, just before tearing of the membrane, 
for COVID-19 RT-PCR assay. A preterm female Persian 

infant was delivered uneventfully. She needed only initial 
steps of resuscitation and had APGAR scores of 8 and 9 
at 1 and 5 minutes, respectively. Umbilical cord blood 
samples were obtained in sterile containers with viral 
transport media to immediate transfer to the specific 
virology center of the university for COVID-19 studies.

The newborn infant weighing 2350 gm was isolated 
in a single-occupancy room with an air filtration system 
in the neonatal intensive care unit (NICU). She had res-
piratory distress and required continuous positive airway 
pressure (CPAP) with positive end-expiratory pressure 
(PEEP) of 5  cmH2O and fraction of inspired oxygen 
 (FiO2) of 21%. The first chest X-ray showed characteristic 
features of respiratory distress syndrome (RDS). Accord-
ing to the updated protocols, neonatal nasopharyngeal 
and oropharyngeal swab samples were collected at 2 
and 24 hours after delivery and tested for SARS-CoV-2 
using the SuperScript III Platinum Quantitative Real-
Time PCR kit (Invitrogen, Waltham, MA, USA) at the 
medical virology laboratory of Mazandaran University 
of Medical Sciences. Twelve hours after birth, the infant 
was formula-fed because the mother was critically ill, 
and we did not have a milk bank in our hospital. Intra-
venously administered ampicillin  (50 mg/kg/dose every 
12 hours)  and gentamicin (4 mg/kg/dose every 48 hours)  
were prescribed as empirical antibiotic therapy. Nonin-
vasive respiratory support (nasal CPAP) was required 
for 2 days, with acceptable blood gas analysis. Umbilical 
cord and first oro/nasopharyngeal sample RT-PCR tests 
reported negative results; however, the results of amni-
otic fluid and the second pharyngeal swab done within 
24 hours turned positive for SARS-CoV-2. The neonate’s 
blood gas analysis was acceptable, and blood oxygen 
saturation stayed above 92% without supplemental oxy-
gen. Other laboratory results including complete blood  
count, C-reactive protein, creatine phosphokinase, lac-
tate dehydrogenase, aspartate aminotransferase, alanine 
aminotransferase, thyroid-stimulating hormone and 
alkaline phosphatase were within the normal range. Two 
days after discontinuing the CPAP, while the neonate was 
afebrile, the baby became unwell with respiratory distress 
and increasing need for supplemental oxygen. The antibi-
otic regimen was changed to vancomycin (10 mg/kg/dose 
every 18 hours) and meropenem  (20 mg/kg/dose every 
12 hours). Chest X-ray showed a pneumomediastinum/
pneumothorax needing chest drain insertion due to oxy-
gen desaturation (Fig. 1). Subsequent to the chest drain 
removal, she remained stable on 30% supplemental nasal 
cannula oxygen, and a lung CT scan revealed patchy 
shadows in the peripheral parts of the lung (Fig. 2).

The infant was not commenced on specific antivi-
ral treatments. On day 14 of life (March 24), a repeat 
pharyngeal swab sample was obtained, and the result 
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was positive. The results of repeated pharyngeal swab 
samples for SARS-CoV-2 on the 16th and 18th days of 
life were negative. When the baby’s general condition 
improved, we decided to share the baby’s pictures and 
videos with the mother in the ICU. This decision was 
made based on a quality improvement project in our unit 
[12]. We did not succeed because the mother underwent 
peritoneal dialysis, intubation and full sedation for venti-
lator therapy due to oxygen desaturation. Unfortunately, 
the mother died on March 26 due to the severity of her 
illness.

The neonate received a total of 14 days of antibiotics 
and was discharged home on day 30 of life. She was fol-
lowed up with mobile communication and telemedicine 
clinics initially and subsequently through limited clinic 
visits. Eye examinations for retinopathy of prematurity 
were normal. Hearing screening test results showed clear 
response for both of the baby’s ears as well. The results 
of ultrasound of the brain and lungs performed at 2 
months of age were normal. Neurodevelopmental status 
was appropriate for the corrected gestational age when 
reviewed in late October.

Discussion
In this report we present the case of a preterm baby, born 
to a mother with severe COVID-19 pneumonia. The 
newborn infant had positive RT-PCR tests on the first 
and 14th days of life and pulmonary involvement on lung 
CT scan. Although findings from a recent small group of 
cases indicate that there is currently no strong evidence 
for vertical transmission in women who develop COVID-
19 pneumonia late in pregnancy, the possibility of mater-
nal-to-fetal vertical transmission cannot be completely 
ruled out, given the small sample size reported, and poses 

a concern among neonatal societies [13, 14]. According 
to the WHO classification, the reasons suggesting verti-
cal transmission in our neonate are the positive amniotic 
fluid test and positive RT-PCR testing of the baby within 
24 hours of life [10]. In addition, the baby had respiratory 
distress, although it is difficult to differentiate COVID-19 
symptoms from the symptoms of RDS, transient tachyp-
nea of the newborn (TTN) and sepsis [14].

The possibility of vertical transmission of COVID-19 
infection from mother to baby has already been pro-
posed. Alzamora et al. reported a preterm infant born to 
a mother with severe COVID-19 from Peru. The infant’s 
nasopharyngeal swab at 16 hours after birth was positive 
for SARS-CoV-2 on RT-PCR. Immunoglobulins (IgM 
and IgG) for SARS-CoV-2 were negative. The authors 
did not test for the presence of the virus in the amniotic 
fluid. Similar to our case, they believe that the severity of 
maternal illness could be a possible explanation for ver-
tical transmission [15]. Another report from India also 
highlighted the possibility of vertical transmission of 
COVID-19 from a mildly symptomatic mother [16].

In a report of nine pregnant women with laboratory-
confirmed COVID-19 pneumonia in Wuhan, China, 
cord blood, amniotic fluid and neonatal throat swab 
were tested for the presence of SARS-CoV-2 and all sam-
ples were negative for the virus. Four mothers had pre-
term labor, but all were beyond 36 gestational weeks. 
The authors concluded that development of COVID-19 
pneumonia in the third trimester could not lead to fetal 
infection or severe adverse outcome in neonates by intra-
uterine vertical transmission [13].

Dong et al. reported possible vertical transmission in a 
newborn with elevated IgM antibodies to SARS-CoV-2 
born to a mother with COVID-19 in China. The baby was 
exposed for 23 days from the time of the mother’s diag-
nosis of COVID-19 to delivery, but the infant’s repeated 
RT-PCR nasopharyngeal swabs tests were reportedly 
negative, and PCR testing of amniotic fluid was not done 
[17]. Due to the limited number of confirmed neonatal 
cases, there is still a lack of clarity as to whether the dura-
tion of maternal infection affects the rate of positive test 
results in neonates [14]. On the other hand, the viral load 
and amount of virus may be another important factor for 
amplification of RT-PCR test results and transmission to 
infants [18, 19]. In our case, the mother exhibited severe 
pneumonia and subsequently died. It is possible that 
when the mother exhibits a severe disease course with 
the associated presence of the virus in the amniotic fluid, 
the vertical transmission potential also increases, prob-
ably due to the high viral load. In a cohort study, Zeng 
et al. recruited all 33 neonates born to mothers with 
COVID-19 from Wuhan Children’s Hospital in China. Of 
the three newborns who tested positive for COVID-19 

Fig. 1 Chest radiograph of the newborn obtained on the fifth day 
of life
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infection, the first RT-PCR test for all three babies was 
taken on the second day of life. Therefore, the authors 
were unable to determine whether these babies caught 
the virus in the womb or were infected by contact trans-
mission around the time of birth [20]. In our study, the 
first RT-PCR test was negative and the second was posi-
tive, raising the question of  prenatal or postnatal timing 
of infection. On the other hand, the amniotic fluid test 
was positive, and the baby was born by cesarean section 
with our strict measures to reduce the risk of infection. 
We believe that it is unlikely that the infant was infected 
during the delivery.

At present, RT-PCR is considered the gold standard for 
the diagnosis of SARS-CoV-2 [21]. However, the positive 
detection rate of the nasopharyngeal swab test is report-
edly less than 50% [7, 8].

The scope to which maternal COVID-19 infection 
increases the risk of preterm delivery remains uncer-
tain, though based on several unpublished reports from 
Spain, prematurity was secondary to an obstetrics deci-
sion to terminate the pregnancy due to the severity of the 
disease in the mother [21]. In our case report, preterm 
delivery was due to severe pneumonia and respiratory 
insufficiency in the mother.

Fig. 2 Chest computed tomography of the baby obtained on the ninth day of life showing bilateral patchy shadows
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The limitation of our study is that we were not able to 
measure the neonatal SARS-CoV-2 IgM level because the 
serologic kits were not available to us in the early stages 
of the pandemic.

Conclusion
The case reported herein of an infected preterm neonate 
born to a mother with critical infection suggests that 
COVID-19 infection in pregnant woman may increase 
the risk of maternal mortality, and vertical transmission 
may be possible in severe cases. Therefore,  the collec-
tion of additional evidence regarding perinatal infection 
is of significant interest for assessing the risk of vertical 
transmission of SARS-CoV-2 and its impact on neonatal 
outcomes.
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