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The novel coronavirus disease 2019 (COVID-19) is a poten-
tially life-threatening condition caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) that has
rapidly spread across the globe and presented itself as a
significant public health problem. There is limited data on
whether the clinical course of COVID-19 in pregnant women
is different from nonpregnant adults, with some evidence
that it may not be associatedwith poor maternal or perinatal
outcomes. The majority of the women in these studies
presented in third trimester with delivery at late preterm
or term, and neonates had unremarkable hospital course
with no clear evidence of vertical transmission.1–3

There is very limited data on the clinical course of preterm
infants of less than 32weeks of gestation (very preterm) born

to mothers with SARS-CoV-2 infection, thereby presenting a
significant challenge to the management of these infants.4,5

We report here two very preterm infants born to mothers
with COVID-19 with an atypical respiratory course compli-
cated by air leak syndrome.

Case 1

Patient was a female infant born at 293/7 weeks of gestation
with a birthweight of 1,490 g. She was born to a 37-year-old
gravida 6, para 4 mother with history of gestational diabetes
on metformin and Class II obesity.

Maternal historywassignificant for cough, sore throat, body
ache, chills, frontal headache, andabdominal pain10daysprior
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Abstract The novel coronavirus disease 2019 (COVID-19) caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) mostly affects adults with limited information on
possible vertical transmission from pregnant mothers. We present here two very preterm
infants born to mothers with COVID-19, whose respiratory course was significant for initial
mild respiratory distress syndromewho developed acute onset severe air leak syndrome at
approximately 24 to 36 hours of age requiring thoracentesis. Their respiratory status
improvedgraduallywith resolutionof air leak and respiratory failureby 2weeks of age. Both
infants tested negative for SARS-CoV-2 by reverse transcriptase–polymerase chain reaction
ofmultiple respiratory specimens collectedbeyond24 hours after birth. As the incidenceof
severe air leak syndrome is relatively low in preterm infants without risk factors, this
presentation in two very preterm infants born to mothers with COVID-19 is intriguing and
needs to be further evaluated in larger cohorts. If confirmed, this data could potentially be
the first step toward generating hypotheses for mechanisms of lung injury, intrauterine
transmission, or how to detect COVID-19 in preterm infants. In addition, these data will be
critical fordevelopingevidence-basedguidelines for perinatalmanagementof these infants
as we continue to battle against the COVID-19 pandemic for the foreseeable future.
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to delivery, and she tested positive for SARS-CoV-2 on reverse
transcriptase–polymerase chain reaction (RT-PCR) by naso-
pharyngeal (NP) swab. Her other prenatal laboratories were
unremarkable. Shewas observed for 1 day andwas discharged
home. Shepresented2days later in theemergencydepartment
(ED) with increasing complaints of headache, body aches, and
contractions, and was admitted for observation for 24 hours.
During thisperiod,herexaminationremainedunchanged,with
intact membranes, stable respiratory status, and a reactive
nonstress test. She was discharged home with follow-up in
high-riskclinic. Shepresented2 days later inpreterm labor and
noted to be fully dilated with crowning of head on exam. She
went on to have precipitous delivery of a female infant.Mother
did not receive antenatal steroids.

The neonatal resuscitation team followed airborne isola-
tion precautions, and cord was clamped immediately after
birth due to maternal COVID-19 status. Patient was vigorous
at birth and required continuous positive airway pressure
(CPAP) of 5 cm of H2O and FiO2 of 0.3. Apgar’s scores were 8
and 8 at 1 and 5minutes, respectively. She was admitted to
the neonatal intensive care unit (NICU) in a negative pressure
isolation room with airborne precautions and started on
CPAP of 6 cm of H2O and FiO2 of 0.3. Initial chest radiograph
(CXR) was suggestive of respiratory distress syndrome (RDS)
(►Fig. 1A), and her initial capillary blood gas showed pH of
7.3, PCO2 51, PO2 44, and base excess 1.1. Infant was started
on caffeine prophylaxis for apnea of prematurity, and empir-
ic ampicillin and gentamicin due to preterm labor. She
continued to be on CPAP of 6 cm of H2O and FiO2 of 0.25 to
0.3 until approximately 20 hours of age when she had acute
respiratory decompensation with recurrent episodes of ap-
nea, bradycardia, and desaturations requiring increase in
oxygen supplementation. She was intubated and given sur-
factant with some improvement in oxygen requirement.
However, the CXR performed for tube position showed
left-sided tension pneumothorax (►Fig. 1B) which required
needle thoracentesis followed by chest tube placement. Over
the next few days, the infant developed diffuse pulmonary
interstitial emphysema, subcutaneous emphysema, and a
right-sided pneumothorax requiring right chest tube place-
ment (►Fig. 1C). Her respiratory status gradually improved,
and she was extubated on day 5 to CPAP, and the chest tubes

were removed by day 10. Follow-up CXRs denoted complete
resolution of air leaks. The infant was weaned to nasal
cannula on day 11 and weaned to room air on day 17.

RT-PCR performed on NP swab at 24 hours and repeat NP
swab and tracheal aspirate at 60 hours of agewere negative for
SARS-CoV-2. A respiratory viral panel was negative. Infant
received antibiotics for 10 days for presumed pneumonia. Her
clinical coursewas remarkable for development of a left grade
4 and right grade 2 intraventricular hemorrhage.

After delivery, mother developed COVID-19 pneumonia
and required nasal cannula oxygen. Hydroxychloroquinewas
added to the medication regimen on postpartum day 3. Her
respiratory status improved, and mother was discharged on
postpartum day 5.

Case 2

Patient was amale infant born at 293/7weeks of gestationwith
a birthweight of 1,220 g. Infant was born to a 28-year-old
gravida 4, para 3 mother with antenatal history significant for
chronic hypertension, chronic kidney disease, and obesity.

The mother presented to the ED 12 days prior to delivery
with fever, cough, sore throat, and shortness of breath. She
tested positive for SARS-CoV-2 on RT-PCRof NP swab, andwas
admitted for monitoring due to COVID-19 superimposed on
worsening preeclampsia. Her other prenatal laboratorieswere
unremarkable. During her hospital course, she received labe-
talol,magnesium,anda courseofbetamethasone11daysprior
to delivery. Due to worsening preeclampsia and COVID-19
pneumonia, caesarian sectionwasperformedat 29weeks3/7 of
gestation. At the time of delivery, she was on high-flow nasal
cannula oxygen and prophylactic anticoagulation with hepa-
rin due to the risk for thrombosis in pregnancy and COVID-19.

Upon delivery, the neonatal team followed airborne pre-
cautions during resuscitation, and cordwas clamped immedi-
atelyafterdelivery. The infantwasvigorous at birth anddidnot
require any respiratory support with Apgar’s scores of 9 and 9
at 1 and 5minutes, respectively. The infant was transferred to
the NICU in room air and admitted to a negative pressure
isolation roomdue tomaternal COVID-19.Within fewhours of
birth, infantwasnoted tohave increasedworkofbreathingand
was placed on nasal CPAP of 6 cm of H2Owith and FiO2 of 0.25

Fig. 1 Series of chest radiographs from the first case with initial image showing diffuse ground glass pattern (A), a large left pneumothorax
on second image (B), and the third image showing right pneumothorax, pulmonary interstitial emphysema, and subcutaneous emphysema (C).

American Journal of Perinatology Reports Vol. 10 No. 3/2020

Air Leak Syndrome in Preterm Infants Reddy et al. e267



to 0.3. CXR at this timewas suggestive of RDS (►Fig. 2A), and a
capillary blood gas showed pH of 7.38, PCO2 43, PO2 44, and a
base excess of 0.5. At approximately 36 hours of age, infant had
sudden deterioration with increased work of breathing and
oxygen requirement, and CXR showed a right sided tension
pneumothorax (►Fig. 2B). Needle thoracentesis followed by
right-sided chest tube placement was performed immediately
with improvement in pneumothorax. The infant had to be
intubated 16 hours after chest tube placement for recurrent
apneaepisodes and increase inoxygen requirement. Over next
few days, ventilator settings were gradually weaned, and he
was extubated to CPAP on day 6. Chest tube was removed on
day 9 and he was weaned off respiratory support by day 14.

Repeated testing for SARS-CoV-2 on RT-PCR by NP swab at
36 and 72 hours and tracheal aspirate at day 6 were negative.
The infant reached full enteral feeds by day 9. Serial head
ultrasounds obtained on day 3 and 7 have been unremarkable.

Discussion

We report the perinatal and early neonatal course of two very
preterm infants born tomotherswith COVID-19. Both of these
infants followed similar respiratory courses with initial mild
RDS complicated by development of severe air leak syndrome
around 24 to 36 hours after birth requiring chest tube place-
ment. Both infants tested negative for SARS-CoV-2 by RT-PCR
of multiple respiratory specimens collected beyond 24 hours
after birth.

Although pneumothorax is not a rare diagnosis in the
NICU, its incidence is relatively low in very preterm infants
without any risk factors.6 Some of the factors associatedwith
the development of pneumothorax in premature infants
include pulmonary hypoplasia, severe RDS, or use of high
level of CPAP during resuscitation at birth.7 Both infants in
the current case report had mild RDS on initial CXR, low
oxygen requirement, and adequate ventilation on CPAP of 5
to 6 cm of H2O before acute deterioration. The respiratory

status of both cases improved rapidly after chest tube
placement, and the infants were weaned from respiratory
support within 2 weeks. Whether this atypical respiratory
course in the setting of maternal COVID-19 reflects an insult
to the developing lung needs to be further explored in larger
studies.

The inconsistency in the use of ANS between the twocases
in the current case series reflects the lack of evidence and
ongoing debate on their use in mothers with SARS-CoV-2
infection. It is plausible that the lackof exposure to ANS in the
first case contributed to the air leak syndrome; however, it is
important to note that though ANS have been shown to
reduce the risk of RDS, the studies have failed to show any
reduction in the incidence of air leak syndrome.8 While the
Centers for Disease Control and Prevention recommends
against the use of corticosteroids in general population
with COVID-19 due to possible risk of prolonged viral repli-
cation, it has not provided any guidelines specific for ANS. On
the other hand, American College of Obstetricians and Gyne-
cologists have continued to recommendANS formother with
SARS-CoV-2 infection at less than 34 weeks of gestation
while recommending against their use beyond 34 weeks of
gestation.9 These inconsistencies reflect an urgent need for
studies to evaluate the effects of ANS not only on the
maternal SARS-CoV-2 infection, but also on the fetal
organ development to develop guidelines with a stronger
evidence base.10

There is very limited information on the clinical presen-
tation of SARS-CoV-2 in the neonatal period for multiple
reasons. These include the low incidence of positive NP
RT-PCR and the overlap between common clinical manifes-
tations of COVID-19 in adults and respiratory conditions
affecting neonates at birth, such as transient tachypnea of
newborn or RDS.3,11 Of note, in one of the few described
cases of neonates with positive SARS-CoV-2, Coronado et al
described a 3-week-old infant with late-onset sepsis compli-
cated by the development of pneumothorax.12

Fig. 2 Series of chest radiographs from the second case with initial image showing diffuse ground glass pattern (A), and a large right
pneumothorax on the second image (B).
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None of the infants in this case report were positive for
SARS-CoV-2 by RT-PCR of respiratory specimen. One of the
shortcomings of the current case series is that we did not
evaluate respiratory specimen for any bacteria. In addition,we
could not evaluate any other specimen such as amniotic fluid,
placenta, stool, or cord blood for presence of virus or serum
antibody testing, thereby limiting the ability to comment on
possibility of vertical transmission. The sensitivity and speci-
ficity of respiratory specimen to detect transplacental trans-
mission has not been fully evaluated. In one recent case series,
infants born to mothers with COVID-19 pneumonia had posi-
tive serum IgG and IgM with negative RT-PCR tests.13 In
another study of adults evaluating SARS-CoV-2 in different
clinical specimens, broncheoalveolar lavage fluid had the
highest positive rate; in addition to virus being positive in
sputum,nasal swab, stool, blood, andurine.14These reports do
raise the question as to whether a negative RT-PCR from a
respiratory specimen inat-risk infants shouldbe considered as
an absence of infection, and whether there is a need for more
comprehensive testing in these infants.15,16

The evidence for vertical transmission of SARS-CoV-2 has
been sparse, with most of the case series reporting no
neonates with positive RT-PCR in the respiratory specimen.
Most of this data are from late-term or full-term neonates
born to asymptomatic mothers or those with mild symp-
toms.2,17 There is increasing evidence that this may not hold
true in neonates born at earlier gestations or tomothers with
severe COVID-19, with recent case reports suggesting possi-
ble vertical transmission in infants born to mothers with
severe COVID-19 illness.18,19

As evidence accumulates for the effect ofmaternal COVID-
19 in preterm infants, majority of the focus has been on
transmissibility of the virus from mother to the neonate
around the time of birth. Some of the questions remaining
center on the transplacental transfer of virus during early
part of gestation and the potential effect of maternal COVID-
19 on the development of the fetal lungs and other organ
systems. The observational data from case reports like the
one presented here, if replicated in larger cohorts, could
potentially be the first step toward generating hypotheses to
be tested in the preclinical or clinical models. The resultant
data will be key to develop evidence-based perinatal care
strategies like use of ANS, delayed cord clamping, or choice of
respiratory support after birth.20,21

Conclusion

We describe two very preterm infants born to mothers with
COVID-19 with early respiratory course complicated by
severe air leak syndrome. These observations need to be
further investigated in larger cohorts and if confirmed may
have significant implications on perinatal management of
these infants as we continue to battle against the COVID-19
pandemic for the foreseeable future.
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