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ABSTRACT
The aim of this study was to determine overall morbidity and mortality of COVID-19 infection in children on cancer treatment. It
was an observational study, carried at Shaukat Khanum Cancer Hospital from 1st April 2020 to 31st July 2020. A total of 165 chil-
dren on active cancer treatment were tested for COVID-19 with PCR; out of these, 17 were detected positive. Twelve children
were symptomatic having fever with or without cough, sore throat, body aches, rash or diarrhea. Two children had concurrent
gram negative bacteremia. Ten children (58.8%) required hospitalisation, 23.5% required oxygen and two had intensive care
unit  admission.  One  death  was  reported  in  this  study.  Chemotherapy  was  modified  in  five  children,  while  elective  surgery,
chemotherapy  and  radiotherapy  schedule  were  affected  in  eight  children.  Overall,  the  spread  of  Covid-19  was  limited,  the
course of disease was mild, and anticancer treatment was provided and continued as per standard protocols.
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INTRODUCTION

Novel coronavirus disease 2019 (COVID 19) has been declared
as  pandemic  by  World  Health  Organisation  (WHO),  initially
revealed  in Wuhan, China in November 2019.1 Paediatric series
have reported  low incidence of severe or critical illness in chil-
dren with confirmed COVID-19.  But  high infectivity  of  virus,
asymptomatic carriers, lack of herd immunity, and a wide range
of  presentations  including  mild  disease  to  cytokine  release
storms and Kawasaki like multisystem inflammatory response
are the major challenges.2

Children with cancer are more susceptible to infections due to
malignancy itself and anticancer treatment, making immune
system  weak  against  respiratory  bacteria  and  viruses  and
increasing the risk of severe events.3 There is limited data on the
COVID19 infection phenotype in children on active anticancer
treatment, its clinical outcome and case fatality.

The aim of this study was to determine overall morbidity and
mortality of COVID-19 infection, clinical characteristics, and its
impact on active treatment of children with cancer.
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METHODOLOGY

After approval from the Institutional Review Board, the Hospi-
tal-based  electronic  medical  records  (EMR)  were  retrospec-
tively reviewed for the children, who were on active anticancer
treatment at Hospital from 1st April 2020 to 31st July-2020, and
were tested for COVID-19 by PCR.

All patients entering in the Hospital were triaged at dedicated
desks for COVID-19 screening. All those with history of fever or
respiratory signs and symptoms had nasopharyngeal swab for
the detection of SARS-Cov-2. Newly diagnosed children with
acute lymphoblastic  leukemia (ALL), Burkitt’s lymphoma (BL),
and  those  who  were  undergoing  intensive  phase  of   che-
motherapy had virus testing before commencement of treat-
ment during this period. Children who were planned for elective
surgery had COVID-19 testing at 24-48 hours before surgery.
Children on active treatment of cancer with negative PCR for
COVID-19 were excluded from this study.

Data were collected by reviewing EMR. Data fields included
demographic variables, diagnosis, treatment category, clinical
features  with  COVID-19  infection,  duration  of  hospital  stay,
intensive care unit (ICU) admission, impact on treatment and
outcome. This cohort of patients were followed till 31st August,
2020. A case of COVID-19 was defined by the detection of SARS-
Cov 2 RNA specific fragments by real time reverse transcriptase
polymerase chain reaction (RT-PCR) from a nasopharyngeal
swab.

Children were stratified according to age (<5, 5-10 and >10 years),
underlying malignancy like leukemia/lymphoma and solid tumors.
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Table I: Patients’ characteristics.
Total number of children with COVID-19 PCR testing 165  

COVID-19 PCR positive Number
(17)

Percentage
10.3%

Age:
<5 years
5-10 years
>10 years

 
8
3
6

 
47.1%
17.6%
35.3%

Gender:
Male
Female

 
14
3

 
82.4%
17.6%

Diagnosis
Leukemia/lymphoma
• Pre B Acute lymphoblastic leukemia (ALL)   5
• Relapsed Pre B ALL  1
• Burkitt lymphoma    1
• Hodgkin lymphoma 1
• Relapsed Hodgkin lymphoma  1
Solid tumors
• Osteosarcoma   3
• Wilms tumor      1
• Rhabdomyosarcoma 1
• Hepatoblastoma 1
• Germ cell tumor  1
• Relapsed Wilms tumor 1

 
9
 
 
 
 
 
 
8

 
52.9%

 
 
 
 
 
 

47.1%

Symptoms:
Asymptomatic
Fever/cough/diarrhoea/rash

 
5
12

 
29.4%
70.6%

Acute neutrophil count (ANC) <1 7 41.2%
Hospitalisation 10 58.8%
Oxygen requirement 4 23.5%
Intensive care unit admission 2 11.8%
Concurrent gram negative bacteremia 2 11.8%
No impact/modification of treatment 4 23.5 %
Chemotherapy modification 5 29.4%
Delay in chemotherapy (range  (7-14 days ) 3 17.6%
Delay in elective surgery  (range 11-20 days ) 4 23.5%
Delay in XRT and chemotherapy 1 5.9%
Repeat COVID -19 testing  at 2 weeks
Negative  1
Positive    3

4 23.5%

Statistical analysis was performed using SPSS software (ver-
sion 20.0). Descriptive statistics were performed as frequen-
cies and percentages for qualitative data.

RESULTS

During the study period, a total of 165 pediatric oncology
patients were tested for COVID-19. Amongst these, 17 chil-
dren were detected positive and all  were on active anti--
cancer  therapy  including  chemotherapy  and/or  surgery
and/or  radiation.  Patient  characteristics  are  described  in
Table I.

In addition to the oncologic diagnosis, two children had addi-
tional  comorbidity  of  renal  disease  (atrophic  kidney  and
chronic  renal  disease).   In  terms of  radiologic  findings,  CXR
was done only in nine patients (who presented with cough)
and it  was  reported as  normal  in  five patients.  One patient
had mediastinal mass due to disease but lungs were unre-
markable, and remaining three showed a variety of findings

including  diffuse  infiltrates  and  patchy  air  space  disease.
Acute lymphocyte count was in the range of 0-2.99x103/µl.
D-dimer  was  high  in  four  patients  and  coagulation  profile
was normal in six patients, in whom it was checked (not
done in all patients).

The median duration of hospitalisation was 5 days with a
range from 1 to 50 days. Symptomatic children were given
oral azithromycin. One child of relapsed ALL had prolonged
inpatient  stay of  50 days.   He was initially  admitted for
septic shock and later on developed COVID-19 infection with
concurrent  polymicrobial  multidrug resistance bacteremia,
and required ICU support for pressors.

There was one (5.9%) death with COVID-19 related pneu-
monia. This child was newly diagnosed with pre b ALL and
presented with  cough,  fever,  body aches and respiratory
distress.  X-ray  chest  had  bilateral  diffuse  airway  changes.
His course was complicated by gram negative bacteremia,
ICU admission, ventilatory support, and multiorgan failure,
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leading to death.

Five newly diagnosed and one child with relapsed Hodgkin
lymphoma (HL) had COVID-19 infection at the outset. Child
with relapsed HL presented with mediastinal widening and
respiratory distress. He was given steroids as an emergency
management,  while  awaiting  confirmation  of  relapse  and
salvage  chemotherapy.

DISCUSSION

Severe acute respiratory syndrome coronavirus 2 (SARS--
CoV-2) has dominated worldwide and continues to escalate
globally. Since the outbreak in January 2020, a number of
studies have been published on the impact of virus had on
children  with  cancer,  modification  of  therapy  and  acute
morbidity and mortality.4 The challenge to treat children with
cancer remains due to the potential risk of delay in diagnosis
and treatment, fear of seeking medical care by families due
to infection and non-availability of medical services, espe-
cially in lower middle income countries (LMIC), like Pakistan.
However most pediatric patients had mild symptoms without
fever or pneumonia and recovered within 1-2 weeks after
disease onset.5

In this study, the frequency of COVID-19 infection in patients
on active cancer treatment was 10.3%. Asymptomatic infec-
tion rate was 29.4%, diagnosed on screening before elective
surgical procedure or planned chemotherapy. Seventy point
six percent (70.6%) of patients had symptoms ranging from
fever to no fever with or without cough, sore throat and
body  aches.  A  correspondence  from  Memorial  Sloane
Kettering Cancer Center (MSKCC), reported 11.2% positive
COVID-19  results,  with  32.5%  symptomatic  and  67.5%
asymptomatic infections. Another study reported 2.5% infec-
tion rate of COVID-19.6,7

Hospitalisation  rate  was  58.8% in  the  presently  reported
patients with COVID-19, and this included all  newly diag-
nosed children with acute leukemia and Burkitt’s lymphoma
that  would  be  admitted  for  stabilisation  and  start  of
chemotherapy  any  way.  Four  (23.5%)  of  these  patients
required oxygen and 2 (11.8%) went to intensive care unit
with one requiring ventilatory support. One newly diagnosed
case of ALL died in ICU, who also had concurrent multi-drug
resistant gram negative (Serratia marcescens) septicemia,
that  progressed  to  multi-organ  failure  (presented  with
prolonged history, delay in getting to a medical facility). The
rest of the patients recovered and no worsening of symp-
toms was observed. Boulad et al., in his study of 20 children
with cancer, showed that most patients with COVID-19 had
mild symptoms and were managed at home and only one
required  non-critical  care  hospitalisation.  This  data  also
showed  that  overall  morbidity  of  COVID-19  in  pediatric
cancer patients is low at 5%; requiring hospitalisation for
symptomatic patients.6 Data published so far seems to show
that cancer does not appear to be a condition that worsens

the SAR-CoV-2 infection outcomes in children.

In this study, four patients (23.5%) had their chemotherapy
regimen  modification  for  initial  two  weeks  and  then  cont-
inued on their respective standard treatment protocols. All
these four patients had hematological malignancies (ALL and
Non-Hodgkin  lymphoma).  Treatment  modification  done  by
giving  prophase  (low  intensity  chemotherapy)  to  these
patients  based  on  the  international  consensus  done  and
published by leading childhood cancer organisations world-
wide.8,9 A study published from Italy also modified treatment
in their patients with hematological malignancies, but do not
suggest changing the standard treatment protocols.

Outcomes in children with cancer are good. However in the
COVID-19 pandemic, the major risks to cancer treatment are
associated with strain on the medical services.10 Depending
upon the conditions and available medical facilities among
different countries, every possible effort be made to reduce
the risk  of  COVID-19 infection in  patients  and caregivers
through preventive strategies.

CONCLUSION

In this study, the spread of COVID-19 was limited, the course
of disease was mild, recovery was uneventful, and we were
able  to  provide  and continue  treatment  as  per  standard
protocols. Improved outcome, better epidemiological unders-
tanding of SARS-CoV-2 infection in children is warranted by
close  collaboration  among  national  and  international
experts.
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