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Background  There is a scarcity of data on the use of extracorporeal membrane oxygenation (ECMO) in pregnant
and postpartum coronavirus disease 2019 (COVID-19) patients with refractory hypoxemia.

Summary  We report a 30-year-old woman at 35 weeks gestation who developed rapidly worsening respiratory
distress due to (COVID-19) disease. She underwent emergent intubation, followed by an emergency
cesarean section. The patient was placed on ECMO due to findings of acute right ventricular systolic
dysfunction and refractory hypoxemia. She was extubated on day 4 of ECMO and decannulated on
day 9.

Conclusion W report a rare case of COVID-19 associated refractory hypoxemia in a postpartum patient and
successful ECMO management.
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Case Description

The novel coronavirus disease 2019 (COVID-19) is a
growing pandemic and is demonstrated to cause severe
hypoxia and hypoxemia from pneumonia and acute respi-
ratory distress syndrome (ARDS).! The implications of
this disease on pregnant and postpartum women remain
mostly unknown. Early data suggest that COVID-19 may
not pose an increased risk in the pregnant population.”
Very little data exist on the effects of COVID-19 associat-
ed severe pneumonia/ARDS on pregnant patients.*® There
is a lack of evidence on the management of COVID-19
associated refractory hypoxemia during pregnancy and the
postpartum period. Additionally, to date, there has been
no description of extracorporeal membrane oxygenation
(ECMO) use in COVID-19 associated pneumonia or/and
acute respiratory distress syndrome in the postpartum peri-
od. Epidemiologic study on pregnant patients on ECMO
is mostly from the HIN1 influenza pandemic.” Herein, we
report a challenging case of COVID-19 associated refrac-
tory hypoxemia developed during the postpartum period
and successfully managed with venovenous extracorporeal
membrane oxygenation (VV-ECMO). We obtained writ-
ten, informed consent from the patient for the case report
publication.

We report a case of a 30-year-old woman (gravida 2, para
1) at 35 weeks’ gestation who developed respiratory symp-
toms and was tested positive for SARS-COV-2 (severe
acute respiratory syndrome coronavirus 2) virus by naso-
pharyngeal polymerase chain reaction (PCR) assay. Her
medical history includes morbid obesity with a BMI of
38 and hypothyroidism. The patient developed worsening
shortness of breath and presented to the emergency room
at an outside institution about one week after testing pos-
itive. Her imaging was consistent with acute respiratory
distress syndrome (ARDS) from COVID-19 pneumonia
(Figure 1).
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Figure 1. Chest X ray of the patient on initial presentation showing
development of COVID-19 associated acute respiratory distress syndrome

Unfortunately, the patient developed rapidly progressing
respiratory distress, was admitted to the intensive care unit
(ICU) just a few hours after admission and required emer-
gent intubation. Given this rapid change in the patient’s
condition and viability of the fetus at 35 weeks’ gestation,
the obstetrics and maternal-fetal medicine team felt that
emergent cesarean section (C/S) delivery would improve
pulmonary compliance and prevent fetal hypoxia. The
patient underwent a noncomplicated C/S. She remained
intubated postoperatively due to persistent respiratory aci-
dosis and hypoxia. She received hydroxychloroquine, azi-
thromycin, ribavirin, and received one dose of type-specific
convalescent plasma. On postpartum day 2, she was trans-
ferred to our institution to manage severe hypoxemia from
COVID-19 associated adult respiratory distress syndrome
(ARDS). Initially, she was managed with lung-protective
mechanical ventilation with a tidal volume of 6 ml/kg and
PEEP of 10cmH,0O, sedation with propofol and midaz-
olam infusion, and paralysis with cisatracurium infusion
but minimal improvement in tissue oxygenation. Subse-
quently, quadruple strength of continuous inhaled epo-
prostenol (Flolan) was added to her treatment plan, which
improved tissue oxygenation for a short duration. Trans-
thoracic echocardiogram revealed an ejection fraction of
60 to 64 percent with right ventricle (RV) enlargement
and depression and pulmonary artery systolic pressure 56
mmHg consistent with ARDS and raised suspicions for
pulmonary embolism given COVID-19 disease-associated
hypercoagulability. After a discussion with the obstetrics
team, the patient was started on heparin infusion for full
anticoagulation with a partial thromboplastin time (PTT)
goal of 60—80 per our institutional guidelines, along with
prone positioning for severe hypoxemia.
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On postpartum days 3 and 4, she developed refractory
hypoxemia with the lung compliance worsened to 20-25
mL/H,O (normal 50-100 mL/H,0), PaO, of 50 mmHg
on FiO, of 100 percent with PaO /FiO, ratio of <50
and PEEP of 14cmH20O despite treatment with the six-
teen-hour session of prone positionings, inhaled epopros-
tenol, intravenous tocilizumab, and steroids. A pulmonary
artery catheter was placed, which revealed normal pulmo-
nary capillary wedge pressure. She also developed hemody-
namic instability, which was treated with norepinephrine
infusion. On postpartum day 5, the patient was evaluated
for VV-ECMO for refractory hypoxemia associated with
hemodynamic instability. On postpartum day 6, VV-EC-
MO was initiated by the cannulation of bilateral common
femoral veins with a flow rate of 4.3 L/min, sweep 6 L/
min, 3560 revolutions per minute (RPM), and FiO, 100
percent. Her oxygenation and hemodynamic status sig-
nificantly improved, and PaO, increased to 112 mmHg
shortly after ECMO initiation. The arterial blood gas
(ABQG) target goal was to maintain the pH between 7.3 to
7.4 and oxygen saturation between 88 to 96 percent. On
day 2 of ECMO, we slowly weaned the ECMO flow rate
to 2.9 L/min, sweep to 0.5 L/min, 40 percent FiO,, and
2,500 RPM. She was extubated to high-flow nasal cannula
on day 4 of ECMO and decannulated on day 9. A repeat
transthoracic echocardiogram showed normal RV systolic
function and resolution of pulmonary hypertension. Her
hospital course progressed very well except for mild vag-
inal bleeding due to being anticoagulation with heparin
infusion, which required suction dilation and curettage
to evacuate blood clots. She recovered fully and was dis-
charged home with two weeks of rivaroxaban per hematol-
ogy recommendations.

Discussion

Pregnancy increases the risk of acquiring viral infection due
to physiological changes during pregnancy.” There is evi-
dence of decreased T-cell numbers and immune cell activ-
ity, altering viral clearance.®” The evidence of severe novel
coronavirus disease in pregnant and postpartum women
is limited. Most reported cases of COVID-19 disease in
pregnancy are described as asymptomatic infection or mild
illness, which resolved without undergoing delivery.* This
case highlights that COVID-19 associated pneumonia can
lead to ARDS, which can progress to refractory hypoxemia
in pregnancy and the postpartum period. This case report
adds to the growing body of evidence raising concerns
for worse maternal outcomes in pregnant patients with

COVID-19 disease.>®

American College of Surgeons

-62-

Pregnant patients with pneumonia are at increased risk of
acute respiratory failure, need for mechanical ventilation,
and admission to the intensive care unit. Complications
from pneumonia include premature rupture of mem-
brane, preterm labor, intrauterine fetal demise, intrauter-
ine growth retardation, and neonatal death.® Treatment
of ARDS in pregnancy is generally similar to the general
population, although some non-pregnant patients’ strat-
egies may not be acceptable to pregnant patients. Deliv-
ery of the fetus should be considered if maternal oxygen-
ation does not improve with maximal therapy. In this case,
maternal tissue oxygenation did not improve after the
fetus’s delivery despite following the algorithm of severe
hypoxemic respiratory failure management (Figure 2).'
It was a challenging decision to initiate VV-ECMO on
postpartum day six due to the risk of worsening postpar-
tum vaginal bleeding. However, our patient’s hypoxia was
refractory to maximal medical therapy with inverse ratio
ventilation, paralysis, steroids, prone positioning, and pul-
monary vasodilators, leading to ECMO indication. After
consultation with the obstetrics team and balancing the
risk and benefits of therapeutic anticoagulation, ECMO
was recommended as salvage therapy.

ECCOR

INWASIVENess

Man invasive ventilation

Progressively reduced mechanical power

Mild ARDS

250 200 150

Pa0,/Fi0,

100

Figure 2. Sequence of interventions in the course of acute respiratory
distress syndrome (ARDS) in current clinical practice, according to Berlin
definition. Extracorporeal carbon dioxide removal (ECCO2R); venovenous
extracorporeal membrane oxygenation (VV ECMO). Reproduced from
Quintel et al.10 with permission.

The role of ECMO in the management of COVID-19 dis-
ease is unclear. It has been used in some patients with severe
COVID-19 disease in China. Still, detailed information is
unavailable." The evidence on the use of ECMO in refrac-
tory hypoxic pregnancy patients is mainly from the HIN1
influenza pandemic. It is viable life support in pregnant
and postpartum patients with an 80 to 90 percent mater-
nal survival and 70 to 80 percent fetal survival.'>"> Some
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evidence suggests, however, that ECMO in the most severe
ARDS cases is associated with reduced mortality and out-
comes are better in higher volume centers.'"*"> There is a
paucity of data on ECMO use for severe COVID-19 dis-
ease in pregnant and postpartum women. A recent case
series by Sultan et al.' reported the clinical characteristics
and clinical course of the ten patients of the general popu-
lation requiring ECMO for severe COVID-19 disease. In
this case series, two (20 percent) patients were successfully
liberated from ECMO support after seven and ten days,
respectively, and one (10 percent) patient was currently on
a weaning course. One patient (10 percent) died after nine
days on ECMO from multiorgan dysfunction. The author
concluded that greater morbidity and mortality are likely
to be seen in these critically ill patients with longer follow

up.

Maternal and fetal outcomes appear to be better if the
patient has been intubated for less than seven days before
ECMO initiation.” However, bleeding has been the most
common complication of ECMO. Most postpartum
bleeding was mild to moderate, and an intrauterine bal-
loon tamponade is recommended for bleeding control.'*
Other severe bleeding complications include disseminated
intravascular coagulation, hemothorax, intracranial hem-
orrhage, rectus sheath hematoma, renal/bladder hemor-
rhage, and cannula bleeding sites. Additionally, postpar-
tum patients can have amniotic fluid embolism, which
further complicates treatment in the setting of coagulop-
athy and bleeding. Judicial adjustment of anticoagulation
is reccommended."® There is no consensus and guidelines
on the optimal range of anticoagulation; however, a lower
therapeutic level was maintained in the studies. Activat-
ed clotting time (ACT) ranged from 140 to 220 seconds
and activated partial thromboplastin time (aPTT) ranged
from 50 to 80 seconds. ECMO for refractory hypoxia may
require lower therapeutic levels of anticoagulation and
close monitoring for intra-uterine bleeding. Our patient’s
aPTT goal was 60 to 80 seconds per our institutional
guidelines.

Conclusion

Consideration of ECMO as salvage therapy for COVID-19
associated refractory hypoxemia in pregnancy and postpar-
tum women can potentially increase maternal survival and
outcome.

American College of Surgeons

-63-

Lessons Learned
COVID-19 associated pneumonia can lead to ARDS,

which can progress to refractory hypoxemia in pregnan-
cy and the postpartum period. Early initiation of ECMO

appears to improve maternal survival and outcome.
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