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Successful ECMO therapy in a child with COVID-19-associated
ARDS and acute lymphoblastic leukemia

To the Editor:

Since the first reports in January 2020, COVID-19 has evolved

into a global pandemic and public health challenge. The vast major-

ity of children and adolescents are found to exhibit mild symptoms or

remain asymptomatic, even in the context of treatment for amalignant

disease.1

Most reports of extracorporeal membrane oxygenation (ECMO)

therapy for severe SARS-CoV-2-associated pediatric acute respiratory

distress syndrome (ARDS) involve immunocompetent older children or

adolescents.2,3 Here, however, we report on successful ECMO ther-

apy in a 2-year-old boy with acute lymphoblastic leukemia (ALL) and

therapy-induced neutropenia.

After induction treatment according to the CoALL 08–09 trial,4 the

patient was stratified to the low-risk arm of the trial4 and received a

first consolidation block with intrathecal methotrexate and high-dose

cytarabine followed by pegylated asparaginase. On consolidation day

4, the boy presented with fever and tachypnea, but without hypox-

emia or signs of upper respiratory tract infection. With a C-reactive

protein level of 44.2 mg/L (Figure S1) and impending cytopenia, anti-

infectious treatment was initiated immediately. Testing by RT-PCR for

SARS-CoV-2 RNA yielded a positive result, and the chest radiograph

demonstratedmild infiltrates (Figure 1).

After 2 days of hydroxychloroquine treatment, remdesivir

(2.5 mg/kg daily) was initiated as soon as it was available, follow-

ing the latest available German consensus guidelines.5 On the sixth

day after detection of SARS-CoV-2-RNA (day of infection [DOI] 6), the

patient, meanwhile in aplasia, exhibited increased respiratory rates

and required oxygen support.

On DOI 9, respiratory symptoms and hypoxemia worsened rapidly,

and after short tentative respiratory support via high flow nasal can-

nula, the patient had to be intubated formechanical ventilation. Inhala-

tive nitric oxide and inotropic and vasopressor support were initiated

for pulmonary hypertension and impaired right ventricular function.

After 1 week in aplasia, neutrophil counts rose again above 500/µl on
DOI 12.

Required airway pressures continued to rise rapidly, so that the only

remaining therapeutic optionwas veno-venous ECMO therapy onDOI

14 (seeTableS1). Therapywith remdesivirwasdiscontinuedonDOI16.

Hydrocortisonewas initiated the next day based on the latest available

German consensus guidelines5 and our own experience with pediatric

ARDS. Today, however, considering meanwhile published evidence, we

would choose dexamethasone for anti-inflammatory treatment.6

With improving gas exchange, we discontinued ECMO therapy on

DOI 32. The patient was extubated on DOI 41, respiratory support via

High-Flow nasal cannula was discontinued onDOI 50.

Despite a delay of chemotherapy of 6.5 weeks, neither cere-

brospinal fluidnorbonemarrowshowedany signsof leukemia (minimal

residual disease negative7). RT-PCR for SARS-CoV-2 was repeatedly

negative from DOI 55 onwards. Blood cultures and tracheal samples

remained negative by culture and PCR for bacterial agents through-

out the entire therapy. However, concerned about possible recurrence

of COVID-19, we first installed a 4-week interim phase with interme-

diate intensity comprising intravenous vincristine, asparaginase, oral

6-mercaptopurine, and intrathecal methotrexate. The patient was dis-

charged from hospital on DOI 82.

OnDOI 93, the next chemotherapy block according to protocol was

administered at regular dose for consolidation. The patient currently is

in first remission of his ALL under maintenance therapy on an outpa-

tient basis, without signs of sequelae of COVID-19.
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F IGURE 1 Radiographs: (A) at diagnosis of COVID-19 (day 1); (B) after intubation (day 9, endotracheal tube adjusted after radiograph); (C)
during ECMO therapy (day 18, # thoracic emphysema); (D) after extubation (day 47), *Broviac catheter

Correspondence

Fabian Ebach, Department of Neonatology and Pediatric Intensive

Care, Children’s Hospital, University of Bonn, Venusberg-Campus 1,

53127 Bonn, Germany.

Email: Fabian.Ebach@ukbonn.de

#Both authors contributed equally to this work. Please indicate, that

Fabian Ebach and Ina Hainmann have contributed equally.

REFERENCES

1. Sullivan M, Bouffet E, Rodriguez-Galindo C, et al. The COVID-19

pandemic: a rapid global response for children. Pediatr Blood Cancer.
2020;67(7):e28409.

2. Gimeno-Costa R, Barrios M, Heredia T, García C, de Hevia L. COVID-

19 respiratory failure: eCMO support for children and young adult

patients. An Pediatr (Engl Ed). 2020;93(3):202-205.
3. Flood SM, Osborne CM, Martin B, Derderian SC, Stenson E,

Grubenhoff JA. Severe SARS-CoV-2 infection in a pediatric patient

requiring extracorporeal membrane oxygenation. Case Rep Pediatr.
2020;2020:8885022.

4. Escherich G, zur Stadt U, Zimmermann M, Horstmann MA. Clofara-

bine in combination with pegylated asparaginase in the frontline

treatment of childhood acute lymphoblastic leukaemia: a feasibility

report from the CoALL 08–09 trial. Br J Haematol. 2013;163(2):240-
247.

5. Ankermann T, von BernuthH, Hübner J, et al. Medikamentöse Behand-

lung von Kindern mit COVID-19: Stellungnahme der DGPI, GPP, API,

GKJR und STAKOB zur medikamentösen Behandlung von Kindern mit

COVID-19. 2020. https://dgpi.de/stellungnahme-medikamentoese-

behandlung-von-kindern-mit-covid-19/. Accessed November 26,

2020.

6. Tomazini BM, Maia IS, Cavalcanti AB, et al. Effect of dexamethasone on

days alive and ventilator-free in patients withmoderate or severe acute

respiratory distress syndrome and COVID-19: the CoDEX randomized

clinical trial. JAMA. 2020;324(13):1307-1316.
7. Brüggemann M, Schrauder A, Raff T, et al. Standardized MRD quantifi-

cation in European ALL trials: proceedings of the Second International

Symposium on MRD assessment in Kiel, Germany, 18–20 September

2008. Leukemia. 2010;24(3):521-535.

SUPPORTING INFORMATION

Additional supporting informationmay be found online in the Support-

ing Information section at the end of the article.
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