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Introduction

SARS CoV-2 infection is often asymptomatic or mild in neonates.
Literature on clinical manifestations of the infection in neonates is
limited. Recent systematic review on the clinical manifestations of
COVID-19 in neonates found fever, non-specific respiratory and
gastrointestinal symptoms as the most common presentation in
neonates [1].In a recent largest case series from India (n = 143) only
20% of the infants who tested positive by nasopharyngeal RT-PCR
were found to be symptomatic [2]. While MIS-C in pediatric popu-
lation as well as its neonatal entity MIS-N is well documented [3,4],
pulmonary fibrosis is less well described in this age group. Although
a common presentation in adults, with incidence as high as one-
third of patients with advanced disease [5,6], the incidence in pe-
diatric cohorts is varied from 0% [7] to 29% 8] across different co-
horts. To our knowledge, pulmonary fibrosis has not been described
in the neonates affected with SARS CoV-2. In this report we share
our experience in managing a neonate with COVID19 who developed
pulmonary fibrosis.

Case report

9 day old neonate born to primigravida mother with history of
maternal covid 19 infection one week prior to delivery was referred
to our center for further care. The neonate had respiratory distress
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and hypoxia soon after birth. Mother had gestational diabetes since
20 weeks and was on insulin therapy. Antenatal growth scans were
normal. Mother had fever with myalgia a week prior to delivery.
Maternal COVID rapid antigen test done was positive and the baby
was born by at 36+5 weeks by vaginal delivery at a government
hospital in the neighboring state of Andhra Pradesh. APGARS were 6
and 8 at birth and 5 minutes and 10 minutes respectively. There was
progressive respiratory distress soon after birth for which the baby
was started on oxygen and referred to a another hospital. The baby
tested positive for COVID 19 by rapid antigen test on post natal day 5,
was transferred on oxygen by nasal prongs to our tertiary neonatal
intensive care unit by day 9 of life for further care.

At admission, the baby had respiratory distress (SA score of 5)
with preductal saturations of 87% in room air. She was hemodyna-
mically stable with heart rate of 140/ min and noninvasive blood
pressure of 68/38(44) mm Hg with normal first and second heart
sounds. All peripheral pulses were well felt and capillary refill time
was less than 3 s. She had an irritable cry, however head cir-
cumference, tone and activity were appropriate for age. There was
no jaundice, hepatosplenomegaly, cutaneous rashes, petechiae or
bleeds. The capillary blood gas at admission was suggestive of re-
spiratory acidosis. Chest X ray was suggestive of bilateral hyperin-
flation with normal cardiothymic shadow. Nasopharyngeal Covid RT
PCR for the neonate (day 9 of illness, at admission) and mother were
both positive.

The baby was isolated in negative isolation as per infection
control recommendations and started on non invasive positive
pressure ventilation (NIPPV), intravenous fluids and empirical anti-
biotics (meropenem and amikacin) after sending routine laboratory
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Fig. 1. Timeline of disease course along with laboratory markers.
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investigations including blood cultures. Sepsis screen done at ad-
mission was negative. Renal and liver function tests were normal.
Point of care ECHO done at admission revealed normal biventricular
function with a small PDA/mild tricuspid regurgitation. By day 2 (day
11 of illness) of hospital stay, there was further deterioration with
increase in fi0, requirement > 60% and capillary blood gas suggestive
of worsening respiratory acidosis, hence she was intubated and
started on invasive ventilation with MAP(Mean airway pressure) of
10 with fiO, of 70% on which targeted saturations were maintained
above 92% (Oxygenation Index OI-18) She was started on inotropes
(dobutamine 10 mcg/kg/min) in view of shock. CXR done revealed
bilateral ground glass heterogenous opacities with involvement of
left lung > right lung. She was managed on pressure-control mode
and prone ventilation, monitored with serial blood gases and chest
x-ray. Repeat echo cardiogram showed normal left ventricular
function with moderate pulmonary hypertension.There was no
worsening of hemodynamics and inotropes were weaned by 72 h. In
view of severe pneumonia with acute respiratory distress syndrome
(ARDS) ground glass opacities in chest x-ray and need for invasive
respiratory support, dexamethasone was started at a dose of
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0.15 mg/kg/day for a period of 2 weeks and and later tapered and
stopped. Inflammatory parameters were serially monitored were
always in the acceptable range with marginal elevation of pro BNP
and negative troponin L. Fig. 1 shows the clinical time line graph.
By the end of 2 weeks of ventilation, despite steroids, there was
difficulty in weaning from ventilatory support and she continued to
require invasive ventilation however trend of oxygenation index
improved (fi02 -40%, MAP -8,01-8).There were no associated sys-
temic setbacks or cutaneous manifestations during the two weeks
and neonate was on full enteral nutrition In view of persisting
pneumonia > 2 weeks (day 21 of illness), inability to wean from in-
vasive ventilation, septic screen, ECHO and inflammatory markers
were repeated. There was significant thrombocytosis and lympho-
cytic predominance leucocytosis. Blood culture was sterile. Repeat
nasopharyngeal COVID RT PCR remained positive (at day 21 of ill-
ness) and Covid Ig G And Ig M Antibodies were positive. CT scan of
the lungs could not be performed due to logistic constraints. In view
of persistence ground glass opacities and thrombocytosis possibility
of persisting inflammation and micro thrombosis were considered.
Repeat ECHO revealed normal coronaries, moderate pulmonary
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Fig. 2. HRCT lung showing faint ground glass opacities with volume reduction, noted in both lower lung lobes and cystic changes in the left upper lobe, consistent with resolving
COVID 19 pneumonia with fibrosis. Compensatory emphysematous changes in the right lung upper lobe with transmediastinal herniation.



V.H. Kumar, C. Natarajan, M. Siddharth et al.

IDCases 27 (2022) e01414

Cystic changes

Volume loss
and ground
glass opacity
in lower lobe

Fig. 2. (continued)

hypertension and good LV function. ECG was normal.Repeat d dimer
was normal and pro BNP was elevated. In view clinical timeline of
the illness (3™ week post covid) with positive antibody titers, un-
resolving ground glass opacities, pulmonary hypetension,-
thrombocytosis and elevated pro BNP, she was treated with IVIG
(1 gm/kg) over a period of 12 h by day 21 of illness. Thereafter in the
next 48 hours, oxygenation improved(O1<5) she was weaned to
pressure support ventilation and was extubated to NIPPV by day 27
of illness. However she developed stridor and was reintubated in the
next 24 h. She underwent airway evaluation which revealed mild
laryngomalacia and BAL culture was sterile. After 72 h, (day 35 of
illness) she was sucessfully extubated to NIPPV and there after to
CPAP after 7 days (day 42 of illness). HRCT chest done (day 48 of
illness) (Fig. 2) revealed faint ground glass opacities with volume
reduction noted in both lung lower lobe and cystic changes in the
left upper lobe consistent with resolving COVID 19 pneumonia with
fibrosis. Compensatory emphysematous changes in the right lung
upper lobe with trans mediastinal herniation was also noted. She
was finally weaned off CPAP by 7 weeks of hospital stay (day 50 of
illness) to room air.

After obtaining a pulmonologist opinion. inhaled budesonide,
immunomodulators (Azithromycin), ecosporin and anti reflux
medications were inititiated. She was found to have bilateral Zone 2
stage Il plus retinopathy of prematurity with plus disease on eye
screening at 42 weeks of post menstrual age (day 42 of illness).
Urgent laser photocoagulation was done followed by intravitreal
ranibizumab injection in both the eyes. Further screening (after one
week) showed regression of ROP and need for close follow up was
advised.Post extubation she was noted to have encephaolopathy
with mild stupor and had one episode of generalized seizures which
settled with anti epileptic therapy (levetiracetam). There was gen-
eralized hypotonia with differential lower limb tone lesser than
upper limb. Reflexes were just elicitable. Head circumference was on
the 50™ centile as per Fenton’s growth chart. CSF analysis done was
normal. CPK was done and was normal. Expert neurologist opinion
was obtained and the possibility of post covid related encephalitis
was considered. MRI brain done (42 days of illness, PMA 42 weeks)
(Fig. 3) was suggestive of subcortical volume loss (right occipital and
left parieto occipital) with cystic changes, tiny hemorrhages at the
caudothalamic groove with loss of myelination at the posterior limb
of internal capsule. The changes possibly related to post infectious,
encephalitis sequlae. Video EEG done was normal.

Gradually encephalopathy and tone improved and there were no
further seizures by 8 weeks of illness. In view of hypotonia, seizures
and MRI findings, she was discharged on Levetirecetam. She was also
started on gentle physiotherapy and early stimulation. At discharge,
she had effortless tachypnoea without hypoxia with features of
flattening of left chest wall. She was active with appropriate re-
sponse to sound and light. There were no abnormal movements.
There was hypotonia of lower limbs (adductor angle 160 deg at 44
weeks PMA) in comparison to upper limbs (scarf sign bilateral at
ipsilateral nipple line at 44 weeks PMA).Axial tone was normal. The
neonate was discharged on nasogastric tube feeds to avoid feeding
difficulties. Parents were counseled advised about long term multi-
disciplinary follow up plan.

Discussion

Perinatal and transplacental covid 19 infection in neonate is a
known entity [9]. Most Covid 19 infection and exposure in neonates
range from asymptomatic infection to mild respiratory distress.
Transplacental infection is characterized by more severe disease in
neonates [10]. The pathognomonic inflammatory cascade mediated
disease spectrum ranging from severe pneumonia to multisystem
inflammatory syndrome though reported is rare in neonates [11].
There is very little literature on post covid lung fibrosis, throm-
boembolism and encephalitis in neonates and children [12].

We report this rare case presentation in the neonate with pos-
sible perinatal transmission of covid 19 infection in the late third
trimester with severe pneumonia leading to sequel of pulmonary
fibrosis [13], demyelination and hypotonia at 6 weeks following
acquisition of infection [14,15]. The neonate responded to im-
munomodulatory medications intravenous dexamethasone and im-
munoglobin therapy in the acute phase of the illness between 1 to 3
weeks. In the recovery phase the post infectious inflammation
leading to reactive airway disease was treated with nebulized ster-
oids, ecosporin, azithromycin and anti reflux medications. Although
the neonate had no neurological manifestations through the first
three weeks of illness and post extubation at 35 days of illness, she
was noted to have generalized hypotonia with predominant lower
limb hypotonia and MRI brain was consistent with findings en-
cephalitis. Through the recovery phase by 7 weeks hypotonia im-
proved. Post covid demyelination has been reported in pediatric and
adult population, however is rare in neonates.
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Fig. 3. (a) T2 WI showing cystic changes in the left parietal region (white arrow) (b) T1 WI showing lack of myelination in the posterior limb of internal capsule (white arrow) (c)
(A)SWI:showing subependymal microbleeds (arrows) (B) DWI and ADC images showing no restricted diffusion.

There is no standard pharmacotherapy recommendations for
neurological manifestations and has been reported as self limiting
with good prognosis in pediatric population. However some litera-
ture do report the use of steroids and IVIG for the same [16,17]. These
neonates would require long term neurodevelopmental followup till
2 years of age for improvised quality of life [18]. Retinopathy of
prematurity was the major dreaded morbidity in this neonate as

diagnosed at 25 days of post natal life at post menstrual age of 40
weeks. This was a classical retinopathy probably due severe illness in
the neonate and stormy course in the first three weeks. The neonate
had bilatereal stage 3 ROP and was treated with And laser photo-
coagulation [19].The neonate never had cutaneous manifestations,
myocardial involvement or MISC. The inflammatory mediators were
marginally elevated and CRP remained negative even in the acute
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phase of illness. We understand that fetal exposure and perinatal
transmission of covid 19 infection has a more stormy inflammatory
cascade leading to multi system morbidities in neonates [20]. A
better understanding of transplacental transmission with its varied
spectrum of illness in neonate will help in better preparedness to
focused care in this high risk population [21]. This also high lights
the significance of maternal vaccination for prevention of these
complications and long term sequlae [22].

Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
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