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ABSTRACT

During this covid-19 pandemic, a few cases of vertical transmission of severe
acute respiratory syndrome coronavirus-2 from mothers to the fetus have been
documented. Anti-SARS CoV-2 antibodies mediated multisystem inflammatory
response syndrome (MIS-C) is known phenomenon in children. With this case
report, we aim to demonstrate the evidence of fetal inflammatory response
syndrome (FIRS) associated with anti-SARS CoV-2 antibodies in a premature
neonate presenting with respiratory distress, seizures and shock in initial
hours of life. The infant was RTPCR negative for covid-19, but positive for
anti-SARS CoV-2 antibodies with raised inflammatory markers, suggestive
of systemic inflammatory response syndrome. A comprehensive workup for
other infectious pathogens also came up negative. Baby received Ivig and
steroids and recovered completely. We believe that this systemic inflammation
occurred due to antenatal exposure to the covid-19 virus and that more such
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instances will emerge in future.

Introduction

In current times, COVID-19, caused by SARS-CoV-2,
has been a global public health crisis. The disease
severity is less in neonates and young children for
certain reasons.! But recent reports of multisystem
inflammatory syndrome in children, MIS-C, have
been described by Kathleen M et al and Shreepal
J et al.?3 The specific mechanism is unknown,
although it is thought to be related to immunological
dysregulation caused by SARS CoV2 infection.* The
disease manifests as persistent high grade fever and
multisystem involvement with raised inflammatory
markers and requiring PICU management]?. The
disease simulates Kawasaki disease and cytokine
storm as in adults. Majority of the children are positive
for anti SARS CoV2 antibodies while less number of
kids are RTPCR positive.? Unlike MIS-C, where SARS-
CoV-2 infection and multisystem inflammation occur
in the same subject, a few case reports suggest
neonatal multisystem inflammation occurs secondary
to maternal SARS-CoV-2 infection.>% Here we report
a case of a newborn with very high SARS CoV-2
antibodies titre and elevated inflammatory markers who
presented as multi systemic inflammation also known
as fetal inflammatory response syndrome within the
first few hours of life.

Case Report
A 26 years old primigravida went into spontaneous
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labour at 32 weeks of gestation and a male neonate
(birth weight 1474 grams) was delivered by vaginal
delivery in a private nursing home at Pune, Maharashtra,
India. Baby cried immediately at birth and did not
require resuscitation (APGAR score 8 at 1 minute, 10
at 5 minutes) but within 30 minutes developed grunting
and respiratory distress. Baby was then shifted urgently
in a tertiary care NICU at Pune, Maharashtra, India,
under standard transportation protocol in neonatal
ambulance. Baby was initially placed on CPAP with
a PEEP of 6 and a FiO2 of 30 percent, but due to her
increasing work of breathing, baby was intubated and
given positive pressure ventilation. Initial ABG was
showing pH of 7.29, pCO2 46, pO2 97, HCO3- 22.1,
BE -4.5, lactate 1.5. As initial chest X-ray showed
normal volume lungs and was not suggestive of
respiratory distress syndrome hence surfactant was
not given. Within 4 hours of life, the baby presented
as poor perfusion (with prolonged CRT of 5 seconds,
hypotension, tachycardia and cold extremities) and
metabolic acidosis. Functional echocardiography
showed mild LV dysfunction with LV ejection fraction
of 40%. So baby was started on inotropic support
after initial fluid resuscitation. Baby was lethargic and
developed seizures within 6 hours of life, which were
managed with phenobarbitone and levetiracetam.
Neurosonography was done on second day of life which
showed germinal matrix hemorrhage and parenchymal
patchy haemorrhage. In view of deranged coagulation
and drop in haemoglobin, baby received plasma and
PCV transfusion. Sepsis screen and blood culture was
sent and broad spectrum iv antibiotics were initiated as
per unit protocol. CSF studies were normal. Both CSF
and blood culture came negative so antibiotics were
stopped after 48 hours of initiation.

Baby’s perfusion improved gradually over 48 hours
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hence inotropes were weaned. Functional ECHO done
on day 7 and day 10 of life showed improvement in
myocardial contractility with ejection fraction of 50
and 55 percent respectively without inotropes. Follow
up neurosonography done at 7 day of life was normal.
Baby was gradually weaned on ventilator and extubated
at 72 hours of life. After which baby required non
invasive respiratory support in the form of CPAP till
day 8 and high flow till day 24 of life respectively. In
the background of covid-19 pandemic, RTPCR for SARS
CoV-2 as well as anti SARS CoV-2 antibodies were
tested on day 1 of life. Although RTPCR was negative
( did only once), antibody titres were positive and very
high, ( see table 1 ). Mother was asymptomatic before
and after delivery. Maternal SARS CoV-2 RTPCR, which
was done at the time of delivery as per nursing home
protocol, was negative but she was also positive for
anti SARS CoV-2 IgG antibodies (titres 3; COI >1 =

Table 1. Laboratory findings.

reactive ) like her baby for anti SARS CoV-2 antibodies
which was ordered after positive titres in baby.
Inflammatory markers were evaluated sequentially and
found to be significantly elevated. Hence intravenous
immunoglobulin was given in dose of 2 gm/kg. After
ruling out sepsis, injection methyl prednisolone was
started in a dose of 2 mg/kg/day and given for total
14 days. Ravindra Pawar, et al has used similar doses
of injection methyl prednisolone.” Despite the fact that
D DIMER levels were substantially higher, because
there was no clinical evidence of thrombotic problems
and the coronaries were not dilated, injection low
molecular heparin was not started. All inflammatory
parameters slowly returned to normal values. At the
time of discharge, the baby had no further convulsions,
was maintaining saturation on room air and was taking
breast feeding nicely.

Blood tests Normal values At birth DOL1 DOL3 DOL4 DOL7 DOL9 DOL10
Hb (gm/dl) 14.5-22.5 18.2 12.5 15.7 14 13.5
PCV (%) 48-69 53 38 47 43 44
TLC (/cmm) 9000-30000 8500 15500 8000 6400 5300
PMNs (/cmm) 54-62 53 52 56 38 58
Lymphocytes (/cmm) 25-33 42 44 40 52 36
Platelets (/cmm) 84000-478000 223000 179000 110000 309000 321000
PT/INR(sec) 14-21/1.11 20/1.9 }Ai'_i
aPTT (sec) Upto 45 50 31.9
Sr creatinine (mg/dl) 0.6-1.2 1.18
Sr Na+ (mEg/L) 134-146 135 138 131 137
Sr K+ (mEqg/L) 3-7 4.3 3.7 4 4.5
Sr CI- (mEg/L) 97-110 109 107 110 110
Sr Calcium (mmol/L) 1.07-1.27 1.12
Sr magnesium (mg/dl) 1.2-2.6 3.1
Phosphorus (mg/dl) 4.8-8.2 7.56
,E-\Ir;tci; )SARS CoV2 antibodies 'iir)‘;rgzgtc';’i\e/gcm .

(COI >1)
CRP (mg/L) Upto 6 17.21 2.38 6.29 12.14 2.15
LDH (iu/L) 250-450 2477 251
Sr ferritin (ng/ml) 15-150 1115
IL-6 (pg/ml) 0-7 72.21 18.7
D-Dimer (ng/ml) <252 >1200 12000 6250
Troponin T (pg/ml) <80 1062 114.8 113
Alkaline phosphatase (u/L) 145-420 887
CSF proteins (mg/dl) 10-120 135
CSF glucose (mg/dl) 60% of BSL éé)(Bs'-
(L:ysnipcr?cllcs:y(tzzl)N(s//cmm) 0-15 (0/15) 1(0/1)

No

CSF culture

growth
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Figure 1. X-ray image, done at 1st hour of life
immediately after stabilizing baby in NICU.

Discussion

We present this case report of a newborn presenting
like multisystem inflammatory syndrome within initial
few hours of life. The preterm newborn had respiratory
failure, coagulopathy, seizures and cardiogenic shock.
The common possible reasons for this multisystem
involvement were investigated and ruled out. We
attribute baby’s clinical worsening and very high
inflammatory markers within first few hours of life to
anti SARS CoV2 antibodies suggestive of antenatal
exposure to SARS CoV-2. Similar findings were reported
by Ravindra Pawar, et al” and Saima Naz, et al.® Fetus
in utero deploys an inflammatory response to variety
of infectious as well as non-infectious stimuli leading
to fetal inflammatory response syndrome.®'° Various
reports have defined FIRS as elevated concentration
of fetal interleukin-6.1* We label this presentation
as fetal inflammatory response syndrome ( FIRS )
because all inflammatory markers, including IL-6,
were considerably elevated in the newborn’s blood
samples taken in the first few hours of life ( cord
blood samples were not available as the baby was
delivered at another nursing home but was transported
to NICU within 1 hour of life so we relate these blood
samples to the cord blood samples ). Also, the neonate
presented with the anti SARS CoV2 antibodies at birth
itself meaning that the exposure to SARS CoV2 virus

might have been in utero. These antibodies acted as
the trigger for FIRS in this newborn. Older children,
who present with MIS-C, have themselves exposed to
SARS CoV?2 virus a few weeks ago, but here in this case
report, we assume that the newborn was exposed to
the virus during fetal life itself. Similar findings were
observed by Saima Naz, et al.® The natural infection to
mother, during pregnancy, may lead to development
of protective antibodies in mother. These antibodies
can cross placenta to provide passive immunity in
the newborn. Besides this, secretory IgA in breast
milk also offers protection for newborn.*? The vertical
transmission of covid 19 infection is yet a topic of
research but there are cases reported about vertical
transmission of covid 19 from mother to fetus.®® We
speculate that this vertical transmission may induce
robust immune response in the fetus'® and immune
dysregulation in the newborn may lead to similar picture
like MIS C in older children].?>* Also the response to
intravenous immunoglobulin and methyl prednisolone
supports the diagnosis of multisystem inflammatory
syndrome in neonate.!* In this case report, the mother
was tested for covid 19 by RTPCR test prior to delivery
which came to be negative. The mother was not having
any symptom suggestive of covid 19 neither she
had received the vaccine ( as pregnant women were
not eligible for vaccination as per guidelines in the
prevailing time ). But she remembers one episode of
upper respiratory infection 1 month before the delivery
which was treated by general physician and which got
relieved uneventfully, she was neither tested for covid
19 that time nor she remembers any contact with covid
19 patient. The lady presented in preterm unexpected
labour, didn’t receive antenatal steroids and the neonate
was delivered prematurely which could have been
triggered because of fetal inflammatory response.t> X
ray chest was not suggestive of respiratory distress
syndrome and baby did not require surfactant. Blood
culture was negative and there was no deterioration
even after stopping of antibiotics rules out early onset
sepsis. Perinatal history and postnatal lab parameters
were not consistent with perinatal asphyxia. Functional
echo ruled out hemodynamically significant patent
ductus arteriosus (HsPDA).

The treatment for FIRS, triggered by anti SARS CoV2
antibodies, is primarily supportive along with Ivig
and steroids®, this neonate received intravenous
immunoglobulin and methyl prednisolone after ruling
out sepsis and other possible causes of this clinical
presentation. Baby responded well to this supportive
and immune modulatory management.
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Conclusion

We conclude that maternal history of SARS CoV2
infection or exposure during antenatal period is
important as far as neonatal outcome is concerned.
Vertical transmission of covid 19 infection from mother
to fetus is possible and it may trigger FIRS in the
newborn. In the background of this current covid 19
pandemic it is prudent to suspect SARS Cov-2 related
FIRS in any neonate with rapid and unexplained
worsening in early life. Although these types of cases
are less in number at present, we may get to see
increase in such cases as the time progresses.
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