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Severe COVID-19 disease in two pediatric oncology patients

To the Editor:

Coronavirus 2019 (COVID-19), the disease caused by SARS-CoV-

2, typically causes mild disease and rarely leads to hospitalization in

children.1-4 While multiple reports document comparatively severe

disease from COVID-19 among adult oncology patients as compared

to those without cancer,5,6 the impact of SARS-CoV-2 infection in

children with cancer is poorly understood. Reports from China have

described eight severe pediatric cases, including one in a child with

cancer.7 The United States has reported 15 pediatric patients requir-

ing intensive care including three pediatric deaths, but it is unclear how

COVID-19contributed to their deaths.1 Clinicians from Italy described

five cases of COVID-19 among pediatric oncology patients, none of

them requiring intensive care.8,9

Our hospital has cared for 17 children with COVID-19 including

twowith underlyingmalignancy. Both cancer patients, presented here,

have had severe disease requiring intensive care.

A 16-year-old African American female with body mass index

(BMI) of 46 kg/m2, with intermediate-risk orbital alveolar rhab-

domyosarcoma, underwent routine surveillance imaging during week

10 chemotherapy with vincristine and daily irinotecan. An [F18]-

fluorodeoxy-D-glucose-positron emission tomography and computer-

ized tomography (PET-CT) scan demonstrated bilateral ground glass

and consolidative opacities in her lower lung lobes “indistinguishable

from COVID-19 disease” (Figure 1). Upon further questioning, she

reported mild exertional dyspnea and dysgeusia during the previous

week. She was admitted for observation and tested positive for SARS-

CoV-2 by reverse-transcriptase PCR (RT-PCR).

Initially, she was clinically stable with ongoing vomiting and diar-

rhea. Fever developed on hospital day (HD) 3. On admission, she

received prophylactic anticoagulation10 and oxygen as needed for

comfort. However, on HD 7, she clinically deteriorated with increased

work of breathing, hypoxia, and fatigue necessitating transfer to the

intensive care unit (ICU) for support with heated high-flow nasal can-

nula (HFNC). Hydroxychloroquine (400 mg twice daily for two doses

followed by 200 mg twice daily) was initiated on HD 6 as a bridge to

compassionate use of remdesivir (100 mg daily for five doses; dos-

ing limited by elevated alanine transferase), which started on HD 10.

Hydroxychloroquine was subsequently discontinued. An increase in

her corrected QT interval from 416 to 440 was noted on daily electro-

cardiogram while on hydroxychloroquine, but she did not experience

any arrythmias.

Additionally, rising IL-6 levels (15 pg/mL) and impending respiratory

failure prompted use of tocilizumab (800mg daily on HD 7 and 8).11,12

Her fever curveandC-reactiveprotein subsequently improved, but she

remained febrile and required high levels of oxygen support until initi-

ation of remdesivir (Figure 2A). Shewasweaned to room air and trans-

ferred out of the ICU onHD14.

A Caucasian 16-year-old male with BMI of 29 kg/m2 presented

acutely with fever and gingival bleeding 19 months following comple-

tion of chemotherapy without radiation for intermediate-risk Hodgkin

lymphoma. Peripheral blood analysis revealed severe hyperleukocy-

tosis (white blood cell count 178 270 cells/µL), thrombocytopenia,

and coagulopathy and confirmed a diagnosis of therapy-related acute

myeloid leukemia (tAML). Chest X-ray demonstrated bibasilar infil-

trates. RT-PCR confirmed infection with SARS-CoV-2. He was admit-

ted to the ICU and started on hydroxyurea, where he quickly became

hypoxic, requiring a maximum of 30 L by HFNC despite limiting intra-

venous fluids. Hydroxychloroquine (400 mg once) was initiated on HD

3 while awaiting compassionate use remdesivir, which started 12 h

later (200 mg for dose one followed by 100 mg daily for nine doses).

No cardiac complications of hydroxychloroquine were noted.

To avoid inducing prolonged pancytopenia typically associatedwith

tAML therapy in the setting of infection with SARS-CoV-2, low-dose

cytarabine was added to hydroxyurea on HD 3, leading to a rapid

decrease in peripheral blood leukemia burden on HD 5. The patient

also received prophylactic anticoagulation along with fresh-frozen

plasma to counteract coagulopathy.10 Inflammatory markers, fever

curve, and oxygen requirement improved following both leukemia-

directed and antiviral therapy (Figure 2B). Transfer from the ICU

occurred onHD 10.

F IGURE 1 Chest CT imaging of patient 1 on hospital day 0 showed
scattered ground glass and consolidative opacities (arrow) in bilateral
lower lobes. CT, computerized tomography

Pediatr Blood Cancer. 2020;67:e28432. c○ 2020Wiley Periodicals, Inc. 1 of 4wileyonlinelibrary.com/journal/pbc
https://doi.org/10.1002/pbc.28432



2 of 4 LETTER TOTHE EDITOR

0 5 10
0

10

20

30

37

38

39

40

41

0

10

20

30

1000

2000

3000

4000

Hospital Day

Tm
ax
,C

C
R
P,
m
g/
dl

Fer ritin,ng/m
l

O
x ygen,L

/m
i n

HC
Q

RD
V

Tmax
CRP

Ferritin

Oxygen

0 5 15
0

2

4

6

8

10
37

38

39

40

41

0

10

20

30

5000

10000

15000

Hospital Day

TC
Z

HC
Q

RD
V
10

Tmax
CRP

Ferritin

Oxygen
Tm
ax
,C

C
R
P,
m
g/
dl

F er rit in, ng /m
l

O
xy gen,L

/ m
in

TC
Z

A

B

F IGURE 2 A, Trends of ferritin (green), maximumdaily temperature (red), C-reactive protein (blue), and supplemental oxygen (black) of patient
1. Hydroxychloroquine was started on hospital day 6 (HD 6), tocilizumabwas given onHD 7 and 8, and remdesivir was started onHD 10. Patient 1
ICU course was fromHD7 to HD 14 (red bar). B, Trends of ferritin (green), maximum daily temperature (red), C-reactive protein (blue), and
supplemental oxygen (black) of patient 2. Hydroxychloroquine was started onHD 3 and remdesivir was started onHD4. Patient 2 ICU course was
fromHD0 to HD 10 (red bar). Tmax, maximum daily temperature in degrees Celsius; CRP, C-reactive protein; HCQ, hydroxychloroquine; TCZ,
tocilizumab; RDV, remdesivir

While Georgia only represents approximately 2.5% of nationwide

COVID-19 cases,13,14 we have seen multiple cases of severe COVID-

19. The Aflac Cancer and Blood Disorders Center is a large pediatric

oncology practice with over 450 newly diagnosed patients annually.

In contrast with published reports,4 the pediatric cancer patients with

COVID-19 described here exhibited severe respiratory distress and

significant hyperinflammation requiring intensive care.

Early evidence from China points to older age and underlying

medical conditions as risk factors for severe COVID-19.15 Obesity,

an established risk factor for severe disease in influenza patients,16

also carries an increased risk of hospitalization for COVID-19.17 In

an analysis of patients under age 60 years, obese patients were 1.8

and 3.6 times more likely to require intensive care for COVID-19

with BMI 30-34 kg/m2 or ≥35 kg/m2, respectively.18 Our patients’
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obesity may have likewise contributed to their development of severe

COVID-19.

Due to the critical illness of both patients,we initiated SARS-CoV-2-

directed treatment despite limited evidence in adults and a paucity of

evidence in children. Recent adult data on compassionate use remde-

sivir demonstrate improvement in 68%of patients, consistentwith our

findings.19 These parallel experiences support the inclusion of adoles-

cents on trials evaluating antiviral effectiveness, as is commonly done

in early-phase oncology developmental therapeutic trials.

While inflammatory markers were elevated in both patients,

patient 1 experienced a more severe cytokine storm despite ongo-

ing chemotherapy, prompting use of tocilizumab. Her respiratory sta-

tus subsequently stabilized and her fever and inflammatory markers

declined consistent with suppression of IL-6,20 followed by further

improvement with remdesivir. It is unclear which intervention was

most successful, but clinical improvement inCOVID-19disease follow-

ing tocilizumab is consistent with published adult data.21

Pediatric oncology specialists have published recommendations for

providing care to children undergoing cancer treatment during the

COVID-19 pandemic.8,22 They urge continuation of standard aggres-

sive chemotherapy given the curable nature of most pediatric cancers

and current evidence, suggesting milder COVID-19 disease courses

in children. Adult oncologists recognize the need for a more nuanced

approach balancing the likelihood of oncologic cure, expected onco-

logic disease course, and risk of severe COVID-19.23 For patient

2, we encountered difficulty determining whether hyperleukocytosis

or COVID-19 contributed more to his respiratory impairment; how-

ever, given his critical illness, we ultimately modified his induction

chemotherapy in line with the adult approach.

Published guidelines recommend minimizing exposure of COVID-

19 to pediatric oncology patients.8,22 Although we applaud the efforts

of our colleagues8 to create COVID-19-free facilities to protect our

vulnerable patient population from this disease, we question the prac-

tical implementation of this approach given the prevalence of asymp-

tomatic COVID-1924 and overlapping symptoms of COVID-19 with

chemotherapy side effects such as anemia, nausea, and dysgeusia.25

The minimal initial symptoms in patient 1 were attributed to her daily

outpatient chemotherapy, leading to multiple personnel exposures in

our clinic. Following this patient encounter, our hospital has imple-

mented universal masking and eye protection in line with updated

guidelines.14 Alternatively, testing for SARS-CoV-2 prior to scheduled

chemotherapy could prevent exposures but is challenging given limited

testing availability in our country.

Pediatric oncologists should recognize the unappreciated risk of

severe COVID-19 in our patient population, particularly among obese

teenagers. Based on our observations, we recommend monitoring

inflammatory markers, initiation of prophylactic anticoagulation on

admission, and consideration of remdesivir and/or tocilizumab should

a patient with pediatric cancer develop severe COVID-19.
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