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Abstract Introduction Since the emergence of coronavirus disease 2019 (COVID-19) as a
pandemic in March 2020, research and guidance have been published with regard to
the management of infection and considerations in pregnancy, but much is still
unknown. Pregnant women with COVID-19 infection are more likely to be hospitalized
and are at increased risk for intensive care unit admissions and intubation than
nonpregnant women with COVID-19 infection. The optimal timing of delivery among
pregnant women with COVID-19 infection has not been established at this time,
especially when the infection arises in late preterm and early term gestation. It is
suggested that COVID-19 infection should not be considered a sole indication for
delivery. The risks and benefits of prolonging pregnancy versus delivery should be
taken into consideration at any given gestational age in a patient with COVID-19
infection.
Case Report We report a case of a patient in the late third trimester of pregnancy that
presented with severe COVID-19 infection and was managed expectantly through her
disease course with improvement of respiratory status without necessitating delivery.
We also discuss the unique development of cholecystitis in her hospitalization that may
represent another clinical association to COVID-19 infection.
Conclusion This case illustrates that delaying delivery is an option even in later
gestational ages for maternal stabilization. Amultidisciplinary approach and teamwork
is needed to manage pregnant women with COVID-19 infection for optimal outcomes
for both mother and fetus.
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Timing andmode of delivery in patients with severe COVID-19
pneumonia have not been established and making these deci-
sions is left to the discretionof amultidisciplinary teamusually
involving maternal–fetal medicine specialists, obstetricians,
neonatologists, intensivists, anesthesiologists, infectious dis-
ease specialists, and internists. In pregnancy, the enlarging
uterus results in an upward displacement of the diaphragm
which leads to a decreased functional reserve capacity and
expiratory reserve volume.1 Improvement in lung mechanics
and oxygenation by early delivery is theoretical and has not yet
been shown to be beneficial in large case series or studies.2–4

Given that there is little knowledge about the ideal timing of
delivery in a patient with severe COVID-19 pneumonia, multi-
disciplinary teams must consider the risks and benefits of
delivery to determine the optimal timing considering risks
and benefits for the mother and the fetus.4

Additionally, COVID-19 infection has been shown to affect
multiple organ systems including the lung, heart, liver, and
kidney, likely due to the expression of the angiotensin-
converting enzyme (ACE)-2 receptor.5–8 No reports to date
have demonstrated COVID-19 infection to the gallbladder,
but given the presence of the ACE2 receptor, it is possible that
it may lead to complications in the organ.5

We report a case of a woman in the late third trimester of
pregnancy that presented with severe COVID-19 infection,
developed cholecystitis, and was managed expectantly
through her disease course without necessitating delivery.
We present this patient case to highlight the following impor-
tant issues—presence of false negative testing with rapid
COVID-19 tests; multidisciplinary approach to management
of a pregnant COVID-19 patient; the potential benefit of
delaying delivery in the setting of severe COVID-19 infection
for maternal stabilization without fetal harm; and possible
association of cholecystitis in the context of COVID-19
infection.

Case Report

We present the case of a 16-year-old primigravida at
35 weeks and 1 day gestation that was transferred to a
tertiary care center in the setting of acute hypoxemic respi-
ratory failure from COVID-19 pneumonia. Her past medical
history was only significant for depression with history of
self-harm (cutting). She presented to the outside hospital
with a 2-day history of fever, myalgias, shortness of breath,
and dry cough. She had no labor complaints. She had been
seen in the Emergency Department of the same institution
the previous day, diagnosed with pneumonia, and dis-
charged home with antibiotics, but returned when symp-
toms worsened. On second presentation, she was tachypneic
with 40 to 60 breaths/min and oxygen desaturation to less

than 90% on room air. She required high flow nasal cannula
with oxygen at 20 L/minwith 50% fraction of inspired oxygen
(FiO2). Rapid severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) testing was negative through the Abbott ID
NOW COVID-19 SARS-CoV-2 assay. A chest radiograph
revealed bilateral infiltrates with a dense consolidation in
the right lower lobe (►Fig. 1). Given high suspicion of COVID-
19 infection, polymerase chain reaction (PCR) testing was
sent and was positive. She was transferred to our medical
intensive care unit (MICU) for a higher level of care.

The patient had not sought prenatal care. In the MICU,
bedside obstetric ultrasound confirmeddating by her sure last
menstrual period. A singleton fetus was seen in the cephalic
presentation with normal limited anatomy, a posterior pla-
centa, and estimated fetal weight of 2,473 g; amniotic fluid
index was normal and fetal movements were seen. Nonstress
test was reactive, Category 1, and biophysical profile was
10/10. She was managed by adult critical care with consulta-
tion from the anesthesiology, maternal fetal medicine, and
infectiousdiseaseservices. Initial laboratorieswerenotable for
mild anemia (hemoglobin 10.0 g/dL), low lymphocyte count
(1.0 k/uL), elevated C-reactive protein (129mg/L), elevated D-
dimer (3.47 µg/mL), with normal ferritin, aspartate amino-
transferase (AST), alanine aminotransferase (ALT), and inter-
leukin-6 levels. ►Table 1 illustrates trend of laboratories
throughout her hospitalization. Azithromycin and ceftriaxone
were administered for pneumonia treatment, as well as
scheduled bronchodilator therapy. Prophylactic anticoagula-
tionwith subcutaneous heparinwas initiated andmaintained
throughout her hospitalization. Late preterm antenatal ste-
roids were not administered.

In the first 24 hours she required amaximum of 30 L/min of
highflownasal cannula at 50% FiO2with a respiratory rate of 40
to 50 breaths/min and there was a concern that she would
require intubation. Planned delivery was considered to poten-
tially improve her respiratory condition and several multidisci-
plinary meetings were held. We agreed to monitor her and the
fetal conditions closely and outlined a plan for delivery if her
respiratory status worsened. Over the next several days, she
practiced frequent self-proning and rotation to the lateral
decubitus positions and used frequent incentive spirometry.
Arterial blood gases revealed improved oxygenation on high
flownasalcannula. Fetalmonitoringwas reassuring three times
a day and therewere no signs of preterm labor. Her respiratory
status improved over the next 2 days, no longer requiring
supplemental oxygen but tachycardia and tachypneic persisted
with limited activity. Within that 48-hour period, C-reactive
protein levels returned to normal, but D-dimers remained
elevated. On hospital day 6, the patient developed nausea and
vomiting with elevated AST and ALT with values of 49 and 48
u/L, respectively. Right upper quadrant ultrasound revealed

Key Points
• Delaying delivery in severe coronavirus disease 2019 (COVID-19) infection is a reasonable option even in late gestation.
• A multidisciplinary team is of utmost importance when managing a pregnant woman with COVID-19.
• Other clinical sequalae such as cholecystitis may arise in the setting of COVID-19 infection.
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biliarysludgeandnumerousstoneswithin thegall bladderwith
a positive Murphy’s sign, suggesting acute cholecystitis. The
general surgery teamwas consulted and conservativemanage-
ment with IV antibiotics was recommended; her condition
continued to improve daily. She was discharged home on
hospital day 13 with a plan for weekly follow-up.

The patient did not present for scheduled follow-up
appointments despite multiple attempts to contact her.
She presented to an outside hospital at 40 weeks and
2 days with contractions and progressed in labor without
complications. She had an uncomplicated spontaneous vagi-
nal delivery of a live female infant weighing 3,010 g with
Apgar scores of 8 and 9 at 1 and 5minutes, respectively. The
estimated blood loss was 200mL and she was discharged
home on postpartum day 2 without complications. The
infant tested negative for COVID-19 infection. A follow-up
phone call confirmed that the patient was doing well at
home without any further medical concerns.

Discussion

We report a case of severe COVID-19 pneumonia in the late
third trimester that was expectantly managed and improved
without delivery, and possibly the first case of cholecystitis
associated with COVID-19 infection.

The patient had a negative result using the Abbott ID
NOW COVID-19 SARS-CoV-2 assay. Given high suspicion for
COVID-19, a real time-PCR was performed and was positive.

Abbott laboratories state that the shortest turnaround time for
their ID NOW COVID-19 rapid test is 13minutes, referencing
multiple studies in their press release which cite sensitivity
ranging from 91.3 to 100%, and specificity ranging from 98.6 to
100% when compared with Roche cobas SARS-CoV-2 assay or
other laboratory-basedPCRassays.9WhencomparingAbbott ID
NOW to the Cepheid Xpert Xpress SARS-CoV-2 platform, the
negative percentage agreement was 98.5%, suggesting false
positive rates from the ID NOW assay are very low, however,
false negative rates have been reported with increasing fre-
quency and raise concern as a stand-alone test.10

The patient met criteria for severe COVID-19 disease based
on a respiratory rate greater than 30 beats per minute (bpm)
and hypoxia with oxygen saturation of less than or equal to
93%.4Other criteria for severeCOVID-19disease include a ratio
of arterial partial pressure of oxygen to fraction of inspired
oxygen of less than 300 and/or greater than 50% of lung
involvement on imaging.4

COVID-19 itself is not an indication for delivery; our multi-
disciplinary discussions included the argument that there may
be little benefit to prolonging a pregnancy in the setting of such
severe disease.2,4 Although late preterm infants account for
most of the admissions to the neonatal intensive care units, and
are more likely to have long-term neurodevelopmental prob-
lems, respiratory complications, and infant death than those
born at term, the overall neonatal outcome is expected to be
favorable.11Expectantmanagement for fetalbenefitwasnot felt
to justify anymaternal risk. In fact, a case series notedmaternal

Fig. 1 Chest radiograph. Infiltrates in bilateral lung fields, with worse dense opacification in the right lower lung, with air bronchogram,
compatible with multilobar pneumonia.
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decompensation in the post-partum period for two patients
who presented with asymptomatic COVID-19 infection.12

In general, with most serious maternal conditions, the
goal of therapy is to provide supportive care and treatment to
stabilize the mother with the intent of avoiding delivery
during the time of systemic infection or inflammation. This is
generally done while monitoring the fetus, reserving deliv-
ery for obstetric indications including a nonreassuring fetal
status. In providing care for our critically ill pregnant woman
with severe COVID-19 pneumonia, the team was faced with
additional challenges such as fetal monitoring, the logistics
of an emergency cesarean delivery, and the risk of COVID-19
exposure to the health care team in the case of an obstetric
emergency.

Ourmultidisciplinary team held several bedsidemeetings
to discuss management and the merit of delivery. The argu-
ment against planned delivery was associated with the fact
that the stress and increased oxygen requirements of labor or
cesarean delivery would result in a need for intubation and
subsequent difficulty with extubation given her active lung
infection. The intensivists strongly advocated for expectant
management with close monitoring; we agreed to delay
delivery unless intubation was required for another reason.

Data on ideal timing of delivery in the setting of severe
COVID-19 infectionare limited.2,4Our case shows that delaying
delivery is a reasonable option, even with severe disease.

Furthermore, prognostic laboratory parametersmay behelpful
(severe lymphopenia, elevated D-dimer, interleukin-6, and
ferritin levels) to determine the risk of worse outcomes.13–15

Our patient’s only concerning laboratory findings were lym-
phopenia and an elevated D-dimer though D-dimer levels
increase in normal pregnancy.16 No other laboratory abnor-
malitiesconsistentwithworseningdecompensationwereseen.

Strikingly, our patient developed cholecystitis after recov-
ering from the pulmonary aspects of COVID-19, an unusual
clinical condition in a 16-year-old without obesity or a signifi-
cant medical history. Gallbladder pathology is not commonly
seenduringpregnancy, reportedas0.05to0.3%.17–19COVID-19
uses theACE-2 receptor togainentry into cells.3This receptor is
expressed in epithelial cells of the lung, kidney, heart, and
multiple digestive tract organs including the liver andgallblad-
der.5Wesuspect that the gallbladder canbea site for COVID-19
infection since this receptor has been identified in the gall-
bladder. Though there have been reports of liver injury and
dysfunction with COVID-19, to our knowledge this is the first
caseofgallbladderpathology, particularlycholecystitis, related
to the virus.

Conclusion

This case illustrates several important points: first, close collab-
oration of a multidisciplinary team is paramount in the

Table 1 Laboratory values and trends through hospitalization

Hospital day 1 Hospital day 4 Hospital day 7 Hospital day 13

White blood cell (k/uL) 7.2 5.2 6.8 7.1

Hemoglobin (g/dL) 10.0b 10.1b 10.6b 10.8

Hematocrit (%) 32.3b 31.2b 32.0b 33.5

Platelet (K/uL) 236 316 410a 372a

Absolute lymphocyte (k/uL) 1.0b 1.8 1.9 2.0

Erythrocyte sedimentation rate (mm/h) 66a 72a c c

C-reactive protein (mg/L) 129a 13.3a c c

Interleukin-6 (pg/mL) <5 c c c

Ferritin (ng/mL) 60 47.3 c c

Sodium (mmol/L) 142 142 140 140

Potassium (mmol/L) 4.3 3.8 3.9 4.0

Chloride (mmol/L) 111a 111a 108a 107

Creatinine (mg/dL) 0.60 0.50b 0.41b 0.39b

Glucose (mg/dL) 76 80 82 75

Aspartate amniotransferase (units/L) 21 31 49a 45

Alanine amniotransferase (units/L) 12b 16 48a 48a

Creatinine kinase (units/L) 11b 16b c c

Lactate dehydrogenase (units/L) 194 187 c c

Fibrinogen (mg/dL) 475 446 c c

D-dimer (µg/mL) 3.47a 3.75a 3.87a 3.23a

Troponin-I (ng/mL) <0.015 <0.015 c c

a, high.
b, low.
c, not obtained.
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management of pregnantwomenwith severemanifestations of
COVID-19. Second, expectant management and delaying deliv-
ery should be considered, even in patients with severe disease.
Finally,wedemonstrate thepossibility that inflammationof the
gallbladder may be due to underlying COVID-19 infection.
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