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Abstract

Childhood cancer survivors are at increased risk for treatment-related late effects; data are lacking on how COVID-19 infection

impacts this cohort. We assessed COVID-19-related symptoms; SARS-CoV-2 IgG seroprevalence; and rate of COVID-19-related

hospitalization among 321 asymptomatic survivors of childhood cancer or transplantation seen for routine long-term follow-up

between May-September 2020 in a New York City tertiary cancer center. While 11% (n=35) reported possible COVID-19-

related symptoms, 7.8% (n=20) of those tested had positive SARS-CoV-2 IgG, and only 1 patient (0.3%) required COVID-19

related hospitalization. This report suggests that childhood cancer survivors are at low risk for COVID-19 complications.

INTRODUCTION

The coronavirus disease-2019 (COVID-19) pandemic has unique implications for the growing cohort of
survivors of childhood cancer and hematopoietic cell transplantation (HCT) for non-malignant hemato-
logic/immune disorders,1,2 referred to herein as “survivors.” Investigators have postulated that history of
underlying immune dysfunction and/or organ injury due to prior therapeutic exposures increase survivors’
risk of contracting severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) and/or increased sever-
ity of COVID-19.3,4,5 Using the Childhood Cancer Survivor Study (CCSS) cohort, Perkins et. al previously
found an increased incidence of overall infections and a higher risk of infection-related mortality among sur-
vivors of childhood cancer as compared to unaffected siblings for at least 35 years after therapy.6 Whether
these infectious risk findings can be applied to the COVID-19 pandemic and inform guidelines for childhood
cancer survivors as they return to school or work is unknown.5 In an effort to fill this gap, we assessed
reported COVID-19 symptoms, exposures, and/or hospitalization, as well as SARS-CoV-2 IgG status, in a
cohort of pediatric survivors presenting for routine long-term follow-up (LTFU) either in-person or virtually
in the early months of the COVID-19 pandemic in New York City, one of the original epicenters of the
pandemic.

METHODS

This retrospective review included all consecutive survivors seen in Memorial Sloan Kettering (MSK)’s
Pediatric LTFU Clinic between May 5–September 10, 2020, which provides risk-based care to survivors of
childhood cancer and HCT diagnosed at age [?]18 who are [?]1-year off-therapy at program entry.
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. All patients were scheduled for routine LTFU (in-person or via telehealth) during this interval; SARS-CoV-2
IgG testing was offered when venipuncture was being performed for clinical indications.7,8 During all visits,
patients were assessed for known COVID-19 exposure(s) after March 1, 2020; COVID-19 related symptoms
[fever, cough, respiratory distress, loss of smell/taste]; and COVID-19-related hospitalization. A subset of
patients had SARS-CoV-2 PCR testing performed locally or on-site if they had traveled from high-prevalence
areas, reported active symptoms of infection, or required testing for preprocedural indications.9

The protocol was approved by the MSK Institutional Review/Privacy Board.

RESULTS

Table 1 summarizes demographics of 321 unique childhood cancer survivors seen during this interval; 227
(70.7%) in-person and 94 (29.3%) via telehealth. Survivors were 1 - 18.6-years (median 6.9 years) after
completion of all cytotoxic therapies. Most common diagnoses included leukemia/lymphoma (28.4%, n=91),
neuroblastoma (19%, n=61), and non-malignant hematologic disorders (12.5%, n=40). Ninety-nine patients
(30.9%) had history of prior HCT. Thirty-five patients (10.9%) reported prior symptoms consistent with
COVID-19 infection. SARS-CoV-2 serology results in the context of reported symptoms and known COVID-
19 exposures are summarized in Table 2 . Six patients (1.9%) experienced family member deaths due to
COVID-19, including grandparents (n=5) and one aunt.

Among 257 (80.1%) patients who had SARS-CoV-2 IgG testing, 20 (7.8%) patients had positive antibodies
[Table 1 ]. Most common diagnoses among patients with positive serology included leukemia/lymphoma
(25%, n=5), non-malignant hematologic disorders (25%, n=5), and sarcoma (15%, n=3). One-half of patients
with positive SARS-CoV-2 IgG resided in two zip codes located in Kings County, Brooklyn (30%, n=6) and
the Bronx (20%, n=4). Of all patients seen, these residencies were reported by 14.6% (n=47) and 3.7%
(n=12), respectively. Among patients with positive SARS-CoV-2 serology, 35% (n=7) were HCT survivors.

Five (1.6%) patients reported history of PCR-confirmed SARS-CoV-2 infection. Four of 5 patients had
COVID-19 antibodies drawn at their visits, and all had positive seroconversion between 2 to 5 months after
reported infection (100%). Among these patients, 2 had never developed symptoms; 2 had mild symptoms
including fever (n=1), headache (n=1), and loss of sense of smell (n=2); and 1 (0.3%) required hospitalization
for respiratory insufficiency and myocarditis with subsequent full recovery. None of our patients developed
multisystem inflammatory syndrome in children (MIS-C).

DISCUSSION

In this large pediatric survivor cohort followed in New York City (NYC), one of the earliest epicenters
of the pandemic, we found a low prevalence of reported COVID-19-related symptoms or hospitalization.
While 7.8% of those tested had positive SARS-CoV-2 IgG and probable prior infection, only one patient
(0.3%) required medical evaluation and subsequent hospitalization. Patients residing in just two zip codes,
which were known COVID-19 “hot spots,”10 made up 50% of patients with positive SARS-CoV-2 serology.
This suggests that living in high prevalence areas of SARS-CoV-2 may put survivors at increased risk of
contracting the virus.

This cohort’s relatively low disease burden is consistent with other reports from oncology settings in which
patients on active treatment appear to be at similar risk as non-oncology populations for COVID-19.9,11,12

Interestingly, 7.8% of our tested cohort had positive SARS-CoV-2 antibodies, compared to 29.9% of indi-
viduals aged 0-17 in New York City.10 We hypothesize that survivors and their families were already adept
at mask-wearing and social distancing and thus less likely to contract disease. Alternatively, a subset of
survivors may have been unable to mount a serologic response to COVID-19 due to impaired immunity
related to prior underlying diagnosis or cytotoxic treatment(s). Our patient population is also less racially
and ethnically diverse than the larger New York City pediatric population and may partially accounts for
the relatively low disease burden in this cohort. Future investigation is necessary to clarify these findings.

Various limitations must be considered. While the clinical significance of SARS-CoV-2 serology remains un-
clear, positive antibodies appear to be a reasonable indicator of prior disease in asymptomatic individuals.8,13

2



P
os

te
d

on
A

u
th

or
ea

29
O

ct
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

39
69

32
.2

10
22

66
7/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. Additionally, since only one patient reported severe disease requiring hospitalization, we were unable to as-
sess associations between prior cancer therapies and COVID-19 severity. The retrospective, single-center
design and reliance on patient/family recall also likely introduced bias. However, since nearly one-third of
visits were conducted via telehealth, the cohort includes patients who were unable/unwilling to travel to
NYC and individuals who were too ill to attend in-person visits.

Our preliminary data suggest that pediatric survivors do not experience a high burden of COVID-19-related
complications. Based on currently available data, childhood cancer survivors should follow national precau-
tions for mask-wearing, social distancing, and hand hygiene as the country prepares for a potential upcoming
COVID-19 resurgence. Longitudinal follow-up of large survivor cohorts will be required to analyze the impact
of treatment exposures and existing co-morbidities on COVID-19 severity and inform guideline development
for this high-risk population.
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