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Abstract: There are limited data on the use of extracorporeal 
membrane oxygenation (ECMO) for pregnant and peripartum 
women with COVID-19 associated acute respiratory distress 
syndrome (ARDS). Pregnant women may exhibit more severe 
infections with COVID-19, requiring intensive care. We sup-
ported nine pregnant or peripartum women with COVID-
19 ARDS with ECMO, all surviving and suffering no major 
complications from ECMO. Our case series demonstrates 
high-maternal survival rates with ECMO support in the man-
agement of COVID-19 associated severe ARDS, highlight-
ing that these pregnant and postpartum patients should be 
supported with ECMO during this pandemic. ASAIO Journal 
2021; 67;132–136
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The pandemic associated with coronavirus SARS-CoV-2 and 
related clinical disease, COVID-19, has affected over 38 mil-
lion people worldwide with over one million deaths.1 The hor-
monal, cardiovascular physiology, and immunomodulatory 
changes during pregnancy increase susceptibility to respiratory 
infections and may predispose to severe presentations of the 
disease.2,3 Additionally, reports of severe COVID-19 infections 
in pregnant and peripartum women and the fetal effects are 
emerging.2,4–7

Extracorporeal membrane oxygenation (ECMO) is an inva-
sive support strategy for cardiac, respiratory, or combined 

cardiorespiratory failure when conventional treatment options 
have failed. ECMO has been successfully deployed for the 
management of critical illness in pregnant and postpartum 
patients, including during the previous pandemic.8–10 The use 
of ECMO for acute respiratory distress syndrome (ARDS) dur-
ing the H1N1 pandemic saved many maternal and fetal lives, 
however, few studies report the use of pregnant and postpar-
tum ECMO during this pandemic.4–8,11

Against this background, we present an international case 
series of pregnant and peripartum patients managed with 
ECMO for COVID-19 induced ARDS, with maternal data and 
data on fetuses and neonates as relevant.

Methods

Pregnant and postpartum patients with a polymerase chain 
reaction confirmed for SARS-CoV-2 infection supported with 
ECMO were identified by the collaborating institutions from 
February until September 2020. Descriptive statistical methods 
included median (minimum-maximum range) and frequency, 
n (%). Demographics, maternal pre-ECMO, ECMO character-
istics, and neonatal outcomes were described. Adverse events 
during the ECMO course were also identified. Individual IRB 
approval was obtained by the collaborating institutions.

Results

Our cohort includes nine patients with median age 30 
years (range 22–43 years), five of whom were within 48 hours 
postpartum, two peripartum, and two pregnant at the time 
of ECMO initiation. All but two patients reported respiratory 
symptoms of COVID-19 during the third trimester. All patients 
had severe ARDS with a median PaO2/FiO2 (PF ratio) of 62 mm 
Hg (54–100 mm Hg) managed with invasive mechanical ven-
tilation, 5 (56%) with inhaled epoprostenol, and 6 (67%) with 
prone positioning. Specific COVID-19 therapies before ECMO 
included remdesivir 4 (44%), ribavirin/lopinavir 2 (22%), 
convalescent plasma therapy 4 (44%), hydroxychloroquine 4 
(44%), azithromycin 6 (67%), anticytokine 2 (22%), and gluco-
corticoids 5 (56%). Table 1 summarizes maternal characteris-
tics, including comorbidities and COVID-19-related symptoms 
and therapies.

The median RESP score was 4 [–1 to 6] before ECMO can-
nulation.12 All patients received venovenous ECMO support, 
one concurrently with an intra-aortic balloon pump due to 
elevated left ventricular end-diastolic pressure and signs of 
biventricular dysfunction. ECMO cannulation strategies var-
ied with three patients undergoing femoral-femoral, three 
with femoral-internal jugular configuration, and three with 
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single-site dual lumen right internal jugular cannulation. 
Anticoagulation was initiated with unfractionated heparin 
bolus in 8 (89%) patients (with one not receiving a heparin 
bolus due to bleeding concerns), with six patients main-
tained on unfractionated heparin infusion, but three patients 
changed to bivalirudin targeting institutional thresholds for 
anti-Xa, partial thromboplastin time, or thromboelastogra-
phy. Two patients developed thrombotic complications of 
the membrane oxygenator during ECMO support, managed 
with oxygenator exchange. One patient developed minor 
vaginal bleeding during ECMO, and one patient underwent 
surgical exploration after ECMO decannulation for surgical 
site bleeding. The median ECMO duration for the first ECMO 
run was 10 days (range 6–57 days). Our most obese patient 
(patient 9C) was supported with ECMO flows up to 6.5 L/min 
without complications and minimal recirculation. Targeted 
COVID-19 treatment during ECMO included antiviral therapy 
(remdesivir, ribavirin), and immunomodulatory therapy (con-
valescent plasma therapy, tocilizumab, Cytosorb). All patients 
were successfully decannulated from ECMO; however, one 
patient (9C) required a second 10 day VV-ECMO run (femoral-
femoral) postpartum due to worsening respiratory failure. All 
patients were discharged from the hospital alive, except for 
two patients still admitted. Further details of the ECMO sup-
port are outlined in Table 2.

The two patients with ECMO initiation during pregnancy 
were electively cannulated in the operating room. While 
supine positioned, cannulation was directed by fluoroscopy 
and transesophageal echocardiography. Regular follow-up 
chest x-rays confirmed cannula positioning. Deliberately both 
patients were cannulated via single-site dual lumen right inter-
nal jugular cannula due to potential concern for compression 
of the uterus and the intraabdominal and pelvic vessels, poten-
tially limiting uterine blood supply. No repositioning of the 
cannula was required during each of the ECMO runs. Both 
pregnant patients were able to perform physical therapy and 
ambulated. Both fetuses were monitored via cardiotocography 
and ultrasound during ECMO support.

All newborns were delivered via cesarean section and 
all but one were premature, less than 37 weeks gestation. 
Evaluation of the two fetuses for the two patients supported 
with ECMO during pregnancy demonstrated normal fetal 
growth and no overt fetal compromise. One patient (4C) gave 
birth 106 days post ECMO cannulation at term gestation, with 
good APGARS (7/9), the other patient (9C) delivered after 
completion of the first ECMO run. None of the followed-up 
newborns had laboratory or clinical evidence suggestive of 
COVID-19 (Table  3). Maternal breastmilk was not used for 
any of the newborns except in the one patient, who gave birth 
106 days after ECMO decannulation. One newborn died 
before hospital discharge.

Discussion

This case series provides insights for pregnant patients sup-
ported with ECMO for COVID-19 ARDS. All patients were 
successfully weaned off ECMO and all except one neonate 
survived despite maternal distress and preterm delivery. ARDS 
management, COVID-19 related therapies, as well as ECMO 
support, did not result in an immediate negative impact on 
the mothers nor infants. Finally, none of the infants contracted 

COVID-19 but the majority were premature and required 
intensive care.

The use of ECMO for pregnant women during the novel 
coronavirus pandemic can be challenging given the limited 
data.4–7 In general, however, pregnant women are younger, 
healthier, and have close medical follow-up when compared 
with the general population. This likely contributes to the high 
survival with the use of ECMO for other indications in peri-
partum women.8–10 ECMO for COVID-19 ARDS in peripartum 
patients is described in two case reports.5,6 Additionally, two 
European studies describe 1% of their peripartum patients 
with COVID-19 requiring ECMO support, however, no details 
on the patients, ECMO run, nor complications are given.4,7 
Recently, Barbaro et al reported on the successful use of 
ECMO in COVID-19 in an international cohort study, where 
22 patients out of 1,035 were pregnant.11 Our case series high-
lights high survival with the support of ECMO for ARDS related 
to COVID-19 and provides details that may be useful to physi-
cians caring for severely ill pregnant women.

Before the initiation of ECMO, ARDS management for 
pregnant women followed the clinical practice guidelines 
for mechanical ventilation in adult patients with ARDS.13 All 
patients were treated with high PEEP and low driving pres-
sures, neuromuscular blockade, and 6/9 (67%) with prone 
positioning.14 Specific COVID-19 treatment options var-
ied and included systemic glucocorticoids, antiviral, and 
other immunomodulatory therapeutics. As in the previ-
ous pandemic, once conventional intensive therapies were 
exhausted, ECMO support for ARDS was initiated for these 
women.8

Similar to the general population affected by COVID-19, 
pregnant women with comorbidities such as obesity, diabetes, 
and hypertension are at higher risk of serious infection with 
COVID-19, with 10% needing critical care.4,7 Comparable to 
the patient Fiore et al described the majority of our patients 
were obese.5 The overall most common complication on 
ECMO for peripartum patients remains bleeding.9 Two of our 
patients experienced minor bleeding but no major compli-
cations during ECMO, alike to the two cases reported.5,6 The 
most common complication reported in ECMO for COVID-19 
ARDS was circuit change (15%), which mirrors our complica-
tion rate for circuit/oxygenator clotting (22%).11 Circuit throm-
bosis may be more common as a result of the combination of 
pathophysiological alterations of hemostasis during pregnancy, 
and the anticoagulation protocols, which were the standard 
practice of each institution and not modified for pregnancy nor 
COVID-19.

Fortunately, vertical transmission of COVID-19 from 
mother to fetus is rarely reported.15 None of our infants con-
tracted COVID-19. The majority of our infants were prema-
ture, similar to other reports.6,15 Not previously reported, the 
majority of these infants required admission to intensive care, 
71% required mechanical ventilation, and one infant is still 
admitted, and receiving noninvasive positive pressure ventila-
tion. Despite a perilous gestation, the majority of our infants 
survived.

We recognize that our data and interpretation are limited 
by the small sample size. However, during this unprecedented 
pandemic as management strategies and therapies are continu-
ally evolving, we felt it important to share the data to help phy-
sicians at the bedside.
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Conclusion

Our case series demonstrates excellent maternal and neo-
natal survival rates and supports the successful use of respi-
ratory ECMO in the management of COVID-19 associated 
severe ARDS in pregnant and postpartum patients at high vol-
ume ECMO centers. As COVID-19 continues to impact thou-
sands of patients worldwide daily, and despite limited data and 
resources, pregnancy should not be considered a contraindica-
tion for ECMO support for COVID-19 ARDS.
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Table 3. Newborn/Fetal Characteristics at Time of ECMO

Patient/Center 1/A 2/A 3/B 4/C 5/D 6/E 7/F 8/B 9/C

Fetal monitoring  
during ECMO  
(CTG/US/ 
other/none)

Postpartum 
ECMO

Postpartum 
ECMO

Postpartum 
ECMO

CTG and US Postpartum Postpartum 
ECMO

Postpartum 
ECMO

Postpartum 
ECMO

CTG and 
US

APGAR  
(1/5 minutes)

7/8 8/9 1/3 * * 2/2 6/7 1/4 1/3

Gestational age 30 + 3 35 + 2 29 23 33 30 37 + 3 25 + 2 32 + 6
Admission to NICU Yes * Yes * * Yes Yes Yes Yes
COVID status Negative Negative Negative * * Negative Negative Negative Negative
Congenital  

abnormalities
None None None * * None None None PFO

Mechanical  
ventilation

Yes No Yes * * Yes No Yes Yes

Vasoactives No No Yes * * No No Yes No
Newborn survival 

to hospital 
discharge

Yes Yes No Yes† * Yes Yes Pending Yes

*Data not available (local IRB restricted use).
†Delivered 106 days post ECMO decannulation.
CTG, cardiotokogram; PFO, persistent foramen ovale; US, ultrasound. 
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