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Introduction

Data on extra-corporeal membrane oxygenation 
(ECMO) therapy for pregnant patients with Coronavirus 
2019 (COVID-19) infection is limited.1 COVID-19 
infection can lead to severe respiratory distress syn-
drome requiring mechanical ventilation and circulatory 
support. Pregnant patients fall into an especially vulner-
able population where both mother and child are at 
increased risk for complications secondary to COVID-
19.1 At the beginning of 2021, over 61,000 cases of 
COVID-19 positive pregnant women and over 10,000 
hospitalized cases were confirmed in the United States.1 
Although pregnancy in itself does not increase the like-
lihood of acquiring COVID-19, the physiological 
changes associated with pregnancy may render preg-
nant women susceptible to severe respiratory distress 
and severe disease.1,2 Here we present a case of a 
COVID-19 positive 36-year-old 26-week pregnant 
patient with respiratory failure requiring ECMO sup-
port and C-section while on ECMO. COVID-19 has 
presented many difficult decision-making scenarios for 
physicians.3 Complications, secondary to this viral 

infection such as coagulopathies, neurologic sequalae, 
tracheal fistulas following intubations, and coronary 
thrombosis all present challenges to the modern-day cli-
nician.3–5 It has been shown that COVID-19 positive 
mothers pass immunity to their child through antibody 
passage through the placenta even though vertical 
transmission of COVID-19 infection is not reported. 
Because of the scare data on the effects of ECMO in 
pregnant COVID-19 infected patients, the optimal 
treatment strategies remain elusive. The timing of end-
ing pregnancy presents medical dilemma and clinical 
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judgement demands a lot form the physician as the life 
of the mother primes.

Case report

A 36-year-old patient at 26 weeks gestational age pre-
sented with progressive respiratory symptoms leading 
to respiratory distress. Clinical history was positive for 
obesity, diabetes mellitus, and gestational hypothyroid-
ism. Additionally, the patient had been in follow-up for 
pre-eclampsia. On admission she had dyspnea; due to 
the context of the COVID-19 pandemic a C-reactive 
protein test was ordered. The patient was confirmed 
positive and at 48 hours following admission she pre-
sented respiratory failure needing intubation. Carbon 
dioxide partial pressure (pCO2) was 68.5 mmHg, blood 
work revealed a c-reactive protein of 24.5 mg/L, hemo-
globin of 11 g/dL, white blood cell count of 18.390 µL, 
platelets 230.000 µL, fibrinogen of 529 mg/dL, lactate 
0.79 mmol/L, liver function of 15 IU/L, prothrombin 
time 14.2 seconds, and thromboplastin time 51.2 sec-
onds. Despite mechanical ventilation the patient contin-
ued to deteriorate. Positive end expiratory pressure 
(PEEP) was 15 with a P/F ratio of 67 indicating severe 
respiratory distress.

The decision for ECMO support was made and the 
patient had a veno-venous (v-v) approach using 21 and 
25 French jugular and femoral cannulas. Following v-v 
ECMO support, the patient was stabilized. A post can-
nulation echocardiography revealed left ventricular 
ejection fraction of 60%, normal global cardiac contrac-
tility, and normally placed cannulas. In our country, 
access to double-lumen cannulas is limited. As a result 
of this limited availability, many times, we improvise 
using a femoral-jugular approach to v-v ECMO cannu-
lation. In this method, venous blood is drained from the 
femoral cannula and returned through the jugular can-
nula. We have had significant success using this 
approach with few complications and no obstructive 
problems. The patient was given a Low-molecular-
weight heparin (LMWH) during her support and flow 
volumes of 3.5 L/minutes were maintained.

Obstetric ultrasound revealed a normally developing 
fetus of 900 g in the podalic position. For fetal monitor-
ing we performed serial obstetric ultrasounds every 
2 days to evaluate fetal heart rate, umbilical artery blood 
flow, amniotic fluid volume, cerebral parenchyma, and 
visceral organ imaging to rule out bleeding. Additionally, 
overall clinical evaluation of the patient was carefully 
monitored for natural orifice bleeding (oral, nasal, rec-
tal, and vaginal).

Circulatory parameters were: cardiac output of 
5.3 L/minutes, cardiac index of 2.4 L/minutes, and cen-
tral venous pressure of 13 mmHg. The patient required 
noradrenaline to maintain proper blood pressure and a 

two-dose dexamethasone therapy was given for fetal 
lung development.

On day 9 of ECMO support, fetal distress was 
detected. Sustained fetal tachycardia of 220 beats per 
minute despite normal umbilical artery flow demanded 
an emergency C-section. A Phannestiel incision was 
performed along with a semilunar hysterotomy. 
Intraoperative transfusion of both platelets and red 
blood cells was required. A 28-week male infant was 
extracted with an Apgar score of 3, 5, and 5. Because of 
neonatal heart rate of <60 beats per minute, chest com-
pressions and orotracheal intubation were performed. 
After 1 minute of chest compressions neonatal heart rate 
rose above 100 beats per minute and the infant was 
taken the pediatric unit. Placental extraction was per-
formed without complications and with minor intraop-
erative bleeding. During C-section, anticoagulation was 
suspended and ECMO flow and cardiac index were 
increased in order to allow an adequate venous support 
without anticoagulation. This strategy of increasing car-
diac index and flow allows proper oxygenation param-
eters during the C-section. Additionally, this approach 
of increased flow without anticoagulation was contin-
ued for 48 hours following surgery without any clotting 
of the cannulas, oxygenator, or the circuits. The patient 
had adequate parameters during these 48 hours and 
anticoagulation was reinstated.

Chest computed tomography showed proper canula 
positioning as well as lung parenchymal damage (Figure 
1(a)–(c)). After 5 weeks on ECMO support, the patient 
was weaned off followed by another week on mechani-
cal ventilation. After taken off mechanical ventilation 
the patient spent an additional 2 weeks hospitalized 
receiving rehabilitation before being discharged. The 
infant was received at 28 weeks gestational age and post-
natal cerebral ultrasound detected minor intraventricu-
lar bleeding without neurological sequalae. The infant 
spent 1 month on ventilation and was eventually weaned 
off. Despite the prolonged duration of ECMO and 
mechanical ventilation, there were no permanent neu-
rological sequalae. Both mother and child had adequate 
recoveries and were discharged and are in follow-up.

Discussion

As the use of extra-corporeal membrane oxygenation 
(ECMO) has gained ground in various populations, its 
benefits in treating peripartum women has been note-
worthy. In a review by Naoum et al.,6 a systemic review 
including 221 published papers on ECMO and preg-
nancy were reviewed and analyzed. A total of 358 
women were reported having had ECMO cannulation 
and support during pregnancy or peripartum. In their 
review, maternal survival at 1-month was 75.4% and 
74.3% at 1-year. Fetal survival reached 64.7% in those 
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who had been pregnant at the time of cannulation.6 
The most common indication for ECMO support in 
pregnancy or peripartum was respiratory distress syn-
drome at 49.4%. Cardiac failure and cardiac arrest fol-
lowed at 18.7% and 15.9% respectively.6 The most 
common maternal complication was minor-moderate 
bleeding in 18.4%. Severe hemorrhage requiring surgi-
cal intervention was 13.4%. With regard to fetal comor-
bidities, preterm delivery was noted as the most 
common complication at 48.5% and 27.9% required 
neonatal intensive care admission.6

Depending on the indication for ECMO support, 
peripartum women received veno-venous cannulation 
(56.8%), veno-arterial (25.9%), and combined veno-
arterial and venovenous (6.2%).6 The average duration 

on ECMO support in these patients was 10.8 days. 
Although most of these patients had cannulation peri-
partum, 35 patients had pregnancy terminated while 
on ECMO, the mean gestational age at termination was 
26.3 weeks. Maternal survival having deliveries on 
ECMO was 79.4% and fetal survival was 56.3%.6 
Furthermore, 57.1% of ECMO supported deliveries 
were through C-section; of which 50% were performed 
during ECMO support and done while patients were 
on anticoagulation.6 Others had anticoagulation sus-
pended during surgery.

With regard to anticoagulation, during cannulation 
and during the initiation of ECMO therapy, we us 
ACT (activated clotting time) for anticoagulation 
monitoring. Depending if patients are already antico-
agulated, we use unfractionated heparin according to 
the patient’s weight. If patients are not already on anti-
coagulation, we administer Heparin at 100 IU/kg. If a 
patient was already anticoagulated we administer 
Heparin at 50 IU/kg. A target ACT of 200–250 sec-
onds is achieved. In our patient, she had been receiv-
ing unfractionated Heparin due to the suspicion of a 
pulmonary thromboembolism. As a result, we admin-
istered Heparin at 50 IU/kg and initiated ECMO ther-
apy at an ACT of 200 seconds. In the intensive care 
unit, patients are then monitored using PTT (Partial 
Thromboplastin Time) with a target of >30 seconds. 
Careful anticoagulation maintenance and monitoring 
were both critical and challenging considering the 
COVID-19 infection in addition to pregnancy. We 
recommend maintaining strict anticoagulation moni-
toring and continuous serial fetal ultrasound evalua-
tion as bleeding may present in an unpredictable 
fashion at any time during ECMO in pregnant patients.

Pregnant patients suffering from ventilatory failure 
secondary to COVID-19 infection are at an especially 
increased risk of mortality.1,2,7 Morbidity increases due 
to complications from COVID-19 as well as the non-
physiologic dynamics of extra-corporeal membrane 
oxygenation therapy which affects both mother and 
child.1,2,7 The decision to perform an urgent C-section 
is one that requires meticulous thought form the 
attending team. Pulmonary maturation is key as preg-
nancy may need to be terminated at any time during 
ECMO support. In addition, not only does anticoagu-
lation play an important role in managing the hyperco-
agulable state inflicted by COVID-19, but careful 
monitoring of coagulation times is critical to avoid 
fetal hemorrhaging.

In a series by Barrantes et al.,8 nine COVID-19 posi-
tive patients required ECMO support and required 
cesarean sections either before or after ECMO cannula-
tion. Rushakoff et al.1 also reported a case of a 30-year-
old COVID-19 positive pregnant patient with a 29-week 
fetus taken first to emergency C-section followed by 

Figure 1. (a) Chest tomography showing parenchymal damage 
to lung tissue (black arrow) and (b and c) secondary pulmonary 
artery dilatation (black arrow) and adequately positioned 
venous cannula (white arrow).
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immediate v-v ECMO support. Additionally, in a report 
by Hou et  al.,2 a third trimester COVID-19 positive 
patient had her pregnancy terminated followed by 
ECMO support. It is generally recommended to com-
plete ECMO support without ending pregnancy if fetal 
distress is not detected.8 However, as soon as fetal dis-
tress syndrome is detected, we recommend terminating 
pregnancy immediately regardless of anticoagulation. 
The Society for Maternal and Fetal Medicine supports 
the use of ECMO in pregnant patients as the mother’s 
life primes. Studies show maternal and fetal survival fol-
lowing ECMO in pregnancy of 77% and 69% respec-
tively, however, little is still known of the effects on 
mother and child in the context of COVID-19.1

Conclusion

Data on ECMO support for pregnant patients with 
COVID-19 infection are scarce. Presently, there are no 
guidelines recommending the optimal approach for 
ECMO management in pregnant patients. Additionally, 
concomitant COVID-19 infection further increases 
the risk for complications resulting from coagulopathy. 
Best results can be achieved ensuring adequate antico-
agulation, meticulous choice of cannulas, continued 
fetal monitoring, early lung maturation, and precision 
timing of delivery.
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