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CA S E R E POR T

Low fetal age is not a contraindication for extracorporeal
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Abstract

Introduction: The coronavirus disease 2019 (COVID‐19) causes a small proportion

of patients to be admitted to intensive care units, where they sometimes require

extracorporeal membrane oxygenation (ECMO). The literature on pregnant women

with COVID‐19 who require ECMO is sparse.

Case report: We describe here the earliest‐fetal‐age pregnant patient with

COVID‐19 who underwent ECMO yet reported, who kept her child while under

close follow‐up with magnetic resonance imagery and ultrasound.

Conclusion: The management of acute respiratory distress syndrome (ARDS) in

pregnant women, including ARDS secondary to COVID‐19 and those cases which

are not eligible for fetal delivery, may benefit from the assistance of ECMO even in

the early pregnancy.
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1 | INTRODUCTION

COVID‐19 necessitates intensive care in a small proportion of pa-

tients. Infected individuals may require the use of treatments up to

and including extracorporeal membrane oxygenation (ECMO), which

carries estimated mortality of 15%–50%.1

Pregnancy complicates COVID‐19 management, especially since

the severity of the pulmonary involvement may require ECMO. The

most common indication for ECMO in pregnant women is acute re-

spiratory distress syndrome (ARDS) (49.4%), with preterm delivery as

the main complication in 48% of cases.2 Regardless of the use of

ECMO, the literature reports a slight increase in the rate of preterm

delivery in patients with COVID‐19, corresponding to 23% of preg-

nant patients.3 Fewer than 10 cases of pregnant women with

COVID‐19 requiring ECMO have been reported in the literature.1,4,5

In most of these cases, the pregnancy was advanced enough that a

cesarean section extraction of a viable fetus could be performed.1,4,5

One report describes a single patient who kept her child until term

despite ECMO,6 but infection with SARS‐CoV‐2 had occurred at

26 weeks of pregnancy. Here we describe here the earliest fetal‐age

case so far reported, at 18 weeks' gestation. IRB was not applicable

and patiently gave a complete informed statement and permission to

publish her case report.

2 | CASE REPORT

An 18‐year‐old woman, gravida‐II para‐0, was admitted with

COVID‐19 at 18 weeks of pregnancy. Her previous pregnancy had

been electively aborted, and her current pregnancy was already

complicated by premature rupture of membranes diagnose through a

PROM‐Test.

In her current history, she was first admitted to a nearby hospital

with respiratory and digestive symptoms and found positive for SARS‐

CoV‐2. Medication including oxygen therapy, dexamethasone, and en-

oxaparin was initiated. An initial computed tomography (CT) scan with

low‐dose parameters demonstrated severe lung lesions involving 30%

of the parenchyma (Figure 1A). Four days later, the respiratory condition
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of the patient had worsened, justifying the initiation of mechanical

ventilation. Despite this therapy, the patient remained unstable.

Because of her clinical state and impending respiratory failure, our

mobile ECMO team initiated venovenous ECMO, with access through

the right femoral vein for drainage and the right internal jugular vein for

blood inflow. The position of the cannulas was checked using transe-

sophageal echocardiography during implantation. At ECMO insertion,

arterial blood gas revealed a pCO2 of 53mmHg and pO2 of 60mmHg,

while FiO2 was at 100% with pAO2/FiO2 at 70mmHg, despite the

ventilator parameter settings of FiO2 100%, positive end‐expiratory

pressure (PEEP) 12 cmH2O, and tidal volume 393ml. The ECMO was

started at the full theoretical flow rate. The patient was then transferred

to our hospital for multidisciplinary follow‐up involving thoracic and

cardiovascular surgeons and intensivists, obstetricians, anesthetists, and

perfusionists.

On admission to our hospital, 6 days after the onset of symptoms,

the chest X‐ray showed massive pulmonary damage (Figure 2) and a

low‐dose CT scan (100 kV, 210mA, with DLP at 174mG) revealed a

worsening of the lung lesions, with left pulmonary embolism (Figure 1B).

Prophylactic corticosteroid therapy with methylprednisolone was in-

itiated, and anticoagulation therapy was started with an unfractionated

heparin infusion at 5000 IU (76 IU/kg), followed by a continuous dose of

15 IU kg−1 h−1. The anticoagulation activity was assessed using the anti‐

factor Xa value, which ranged between 0.2 and 0.3 IU/ml. Nitric oxide

was also used and the patient was prone positioned usingTolcher et al.7

step by step algorithm, without fetal monitoring.

The course of the following hospital stay was favorable, and

ultrasound follow‐up showed a live fetus developing normally.

Accordingly, the patient's weaning from ECMO was started and

achieved 15 days after insertion. Since then, the patient's hemody-

namics and respiration have remained stable, and her vital parameters

have remained normal with improved blood analysis. The mechanical

ventilator was set to spontaneous mode after weaning from ECMO,

with FiO2 at 35% and PEEP at 10 cmH2O, leading to a PaO2/FiO2 of

180. A chest X‐ray was almost normal (Figure 3). She was then ex-

tubated, based on the Richmond Agitation Sedation Scale, which was

evaluated at 0. Five days after ECMO weaning, a tracheotomy was

performed, given the difficulties of weaning frommechanical ventilation.

Patient ventilation was thus continued via the tracheostomy cannula.

She was then discharged home with a referral for kinesitherapy for

motricity and respiratory restoration. Otherwise, the pregnancy course

was uneventful: ultrasound follow‐up performed 3 months after

the diagnosis demonstrated a pregnancy of 30 weeks and 3 days with a

live female fetus, and the fetal parameters corresponded to those ex-

pected for the period of gestation, with a fetus weight of 1340 g. In

addition, magnetic resonance imagery for antenatal assessment per-

formed at 30 weeks of pregnancy confirmed that the fetus was doing

well neurologically, consistent with the gestation period (Figure 4).

F IGURE 1 Computed tomography scan showing lung lesions. (A) Initial image. (B) Image on day of extracorporeal membrane oxygenation
insertion

F IGURE 2 An initial chest X‐ray showing massive lung damage
corresponding to COVID‐19 infection. (A) Jugular cannula.
(B) Veinous cannula. (C) Protective lead for the fetus
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3 | DISCUSSION

Although data are limited to date, ARDS in COVID‐19 appears to have a

more severe course in pregnancy.8 Early delivery, frequently reported in

the literature3 was not possible here because of the fetal age. However,

although delivery is not recommended for the improvement of re-

spiratory symptoms, the balance of risk versus that of prolonged ECMO

should be discussed. An important aspect of ARDS treatment is the

protective ventilation allowed by ECMO oxygenation. Neonatal survival

after ECMO, whatever the indication, is described in the literature as

being around 65%.9 In a 2020 meta‐analysis, Sebastian et al. highlight the

importance of considering ECMO as a marker of pathology severity and

consider that even with higher fetal mortality it remains a validated

therapy during pregnancy, allowing maternal survival in 90% of cases.10

Hemorrhage under ECMO is the main complication of this technique. It is

secondary to the high doses of heparin but has not been widely eval-

uated. Fetal effects are limited, however, as unfractionated heparin does

not cross the placental barrier.

4 | CONCLUSION

The management of ARDS in pregnant women, including ARDS

secondary to COVID‐19 which are not eligible for fetal delivery, may

benefit from the assistance of ECMO. Early pregnancy must not a

contraindication for ECMO.
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