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ABSTRACT 
Background: SARS-CoV-2, the causative agent of covid-19 infection was detected in China in December 2019 and rapidly 
spread around the world and was responsible for the ongoing pandemic. Pediatric cancer patients undergoing anti-neoplastic 
therapy are at a higher risk for Covid- 19 infection related complications owing to their immuno compromised state. This 
study provides an insight to the factors associated significantly to the Covid -19 infection in the pediatric patients with 
malignancy and the effect of chemotherapy on the infection in terms of morbidity and mortality. Methodology: This 

retrospective cohort study was conducted in a tertiary care hospital and SARS-CoV-2 infection was diagnosed on the basis 
of a positive polymerase chain reaction (PCR) test from a nasopharyngeal swab or throat swab. The data on age, gender, 
symptoms, diagnosis, length of admission and time to negative PCR were collected from the medical files of all pediatric 
patients treated for cancer who tested positive for COVID 19 from May 2020 to October 2021. Results: A total of 300 
patients were treated during  the study period out of whom 46 patients with diverse pediatric cancers tested positive for 
SARS-COV-2 .Males accounted for the majority of cases, (60.9%) whereas 19 patients were females. The median age at the 
time of diagnosis was 5 ± 2years. Acute lymphoblastic leukemia (30.5%) was the most common malignancy followed by 
Neuroblastoma (10.9%), Wilm’stumor(8.7%) ,Osteosaroma (8.7%), Ewing sarcoma (8.7%), Non- Hodgkin’s 

Lymphoma(6.5%), Giant cell tumor (6.5%), Rhabdomyosarcoma (6.5%), Hodgkin’s lymphoma ( 4.3%),Acute Myeloid 
leukemia (4.3%), Medullobastoma (2.2%) and Retinoblastoma (2.2%). Among patients suffering from Acute Lymphoblastic 
Leukemia,53.3% were diagnosed with Covid-19 during induction , 26.7%  during maintainance therapy and 20.0% during 
the consolidation phase. Negative results for RT-PCR were obtained after a mean duration of 15 days ± 1.5 days. Most of the 
patients maintained an oxygen saturation above 90% whereas the lowest oxygen saturation of 70-75% was seen in 8 patients. 
Conclusions: Our study concluded that although covid-19 affected the treatment course in a significant proportion of 
patients admitted for anti cancer therapy but the morbidity was low with no mortality recorded in our subset of patients. 
Keywords: Covid-19, Cancer, Pediatric, tertiary care. 
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INTRODUCTION 
At the end of 2019, a novel corona virus was 

identified as the cause of a cluster of respiratory 
diseases resulting in an epidemic throughout the world 

and the virus was designated as severe acute 

respiratory syndrome corona virus 2 (SARS-CoV-2) 

by the International Committee on Taxonomy of 

Viruses (ICTV).[1] On December 31, 2019, the 
outbreak of novel corona virus was initially reported 

to the World Health Organization (WHO). And On 
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January 12, 2020, WHO designated this virus as novel 

coronavirus “2019-nCoV”. This viral outbreak was 

declared  as a public health emergency of 

international concernon January 30, 2020 by WHO 

and the disease was termed as corona virus disease 
2019 (COVID-19)  on February 11, 2020.[ 2]The 

infection is characterized primarily  by fever and 

lower respiratory symptoms but can the severity may 

range  from asymptomatic infection to critical illness 

with complications like acute respiratory distress 

syndrome (ARDS), septic shock, multi organ failure 

and death occurimg in some cases. Age >65 years is a 

strong predictor of death. In addition to this, patients 

with comorbidities at any age have been found to 

suffer from severe disease more frequently.[3] Cancer 

patients are regarded as a highly vulnerable group in 

the COVID-19 pandemic owing to compromised 
immune systems caused by the tumor growth itself 

and anti-cancer treatment. In addition to this, the 

cancer patients are  more prone to getting infected by 

SARS-CoV-2 due to contact with COVID-19 patients 

or virus-contaminated areas, during their frequent 

visits to  hospitals for anticancer therapy as there is a 

significant nosocomial transmission of SARS-CoV-2 

among patients in healthcare facilities.[4] Age is an 

important factor that determines the severity of 

COVID-19 infection  and children  are known to have 

milder symptoms once infected with COVID-19 as 
compared to the adult population and mortality among 

children is comparatively less.  The death rate has 

been found to be  low in the youngest age group, but 

more complications are associated with age below 

1 month, male sex, pre-existing medical conditions, 

and presence of signs or symptoms of lower 

respiratory tract infection at presentation. [5] Covid 

19 infection is diagnosed by RT-PCR that detects 

viral ribonucleic acid using flourogenic 

primers/probes and various steps involving thermal 

cycling. Other diagnostic modalities include Serology 

for estimation of sero-prevalence, asymptomatic 
infections, contact tracing and vaccine effectiveness, 

Lateral flow immunoassay (LFIA), chemi-

luminescence immunoassay or the traditional enzyme 

linked immunosorbent assay (ELISA) that are point of 

care (POC) tests with a quick turnaround time but are 

less sensitive than RT-PCR. [6] 

Here, we present a series of forty si xpediatric patients 

with COVID-19 infection during active antineoplastic 

treatment for diverse diagnoses in a tertiary medical 
center in a tertiary hospital in Jammu and Kashmir. 

 

METHODS  

This retrospective observational study was conducted 

in Sher-i-Kashmir Institute of Medical Sciences, a 

tertiary care hospital in Jammu and Kashmir. All 

pediatric patients treated for cancer from May 2020 to 

November 2021 were included in the study. Data on 

age, gender, symptoms, diagnosis, length of 

admission and time to negative PCR was collected. 

The diagnosis of SARS-CoV-2 was based on a 

positive polymerase chain reaction (PCR) test from a 
nasopharyngeal swab or  throat swab.COVID-19 was 

categorized according to the US National Institutes of 

Health (NIH) classification severity index: 

asymptomatic, mild, moderate, or severe disease. 

 

RESULTS 

A total number of 300 patients received antineoplastic 

treatment during the period of 18 months among 

which 46 tested positive for SARS-COV-2. 28 

patients were males and 18 were females and the male 

to female ratio was 1:1.5. The median age at the time 
of diagnosis was 5±2years. Acute lymphoblastic 

leukemia (n=14 ,30.5% ) was the most common 

malignancy followed by Neuroblastoma (n=5, 

10.9%),Wilm’stumor (n=4,8.7%), Osteosaroma 

(n=4,8.7%), Ewing sarcoma (n=4,8.7%),Non-

Hodgkin’s Lymphoma(n=3,6.5%), Giantcell tumor 

(n=3,6.5%),Rhabdomyosarcoma (n=3,6.5%), 

Hodgkin’s lymphoma (n=2,4.3%),Acute Myeloid 

leukemia (n=2,4.3%), Medullobastoma(n=1,2.2%)and 

Retinoblastoma (n=1,2.2%) was the least common. 

Among the ALL patients, 8 (53.3%)  were diagnosed 

with Covid-19 during induction , 4(26.7%)  during 
maintain ancetherapy and 3 (20.0%) during the 

consolidation phase. The average time to negative 

PCR was 15 ± 1.5 days and the lowest oxygen 

saturation of 70 % -75% was seen in 8 patients. 

 

Table 1: Gender wise distribution of patients included in the study 

Gender No. of cases (N) Percentage (%) 

Male 28 60.9 

Female 18 39.1 

Total 46 100 
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Figure 1: Disease profile of Covid-19 positive patients 

 

 
Figure 2: Treatment phase of patients with ALL 
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Figure 3: Degree of illness in covid-19 positive cases. 

 

 
Figure 4: Bar diagram depicting symptoms of the cases. 

 

Table 2: Table showing time to negative PCR in Covid-19 positive patients 

Time to negative PCR No. of cases (N) Percentage (%) 

1-10 days 30 65.2 

10-20 days 16 34.8 

Total 46 100 

 

DISCUSSION 
Severe acute respiratory syndrome corona virus 2 

(SARS-CoV-2) is a highly transmissible, an infected 

individual being able to transmit SARS-CoV-2 virus 

to an average of 2.2 individuals and virulent corona 

virus infecting humans that emerged in China. It was 

found to corona virus disease 2019 (COVID-19), a 

respiratory disease and had a massive impact on  

global public health.[7]The fatality rate of COVID-19 

patients was initially high and increased constantly 

owing to the  lack of selective therapeutic 
interventions and potent vaccines.[8] Numerous 

studies have shown that children are susceptible to 

SARS-CoV-2 infection, most of them being either 

asymptomatic or pre-symptomatic or present with 

mild symptoms and are at a low risk of life 

threatening complications.[9]In patients with  

underlying coexisting illness like hypertension, 

diabetes , coronary heart disease, and chronic 

obstructive lung disease , Immunocompromising 

conditions , there is a fairly high chance of severe 

disease.[10] 
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In our study, we found that the percentage of delay in 

antineoplastic treatment was 56.5% and that covid-19 

had a significant effect on the therapeutic continuum 

in patients. Several studies suggest that malignancy 

subjects the pediatric patients infected with Covid-19 
to a higher risk of severe disease with treatment effect 

playing an important role and such patients have been 

reported to require intensive care admission with 

contiined chemotherapy resulting in dismal 

outcomes.[11] Contrary to this, a study carried out by 

Minotti S et al concluded that immuno suppression in 

pediatric patients may be associated with a favourable 

outcome of simultaneous Covid-19 infection as 

compared to other comorbidities.[12] Another 

systematic review by Dorantes Acosta E et al 

suggested that  COVID-19 does not have a significant 

impact on mortality in the pediatric cancer 
population.[13] 

The anti cancer therapy was stopped for sometime in 

26 patients. Mukkada S et al carried out a study and  

found that the modifications to cancer-directed 

therapy occurred in 609 (55·8%) of 1092 patients 

receiving active oncological treatment. [14] 

Most of the patients in our study belonged to the 

agegroup of 5 years.Hamdy R et al in their study 

found that 71 % chidren belonged to the age group of 

1 -9.9 years whereas 29 % beloged to the age group of 

10 to 18 years.[15] Higher rates of covid 19 infection 
in male children (58.69%) than in female children 

(41.3%) was noted in our study. The results were 

similar to those found in a study of 44,672 confirmed 

cases taken from China’s Infectious Disease 

Information System through February 11, 2020, it was 

found that 51.4% of patients with confirmed cases of 

COVID-19 were male.[16] On the other hand, 

Clinical data regarding COVID-19 showed no 

significant sex differences in susceptibility to 

COVID-19 infection in an analysis of the public data 

set from the Chinese Public Health Science Data 

Center that contained the first 37 fatalities from 
COVID-19 and 1,109 cases of COVID-19 

survivors.[17] 

Fever was the most common symptom in 99% of the 

affected patients. Similar results were found in a study 

conducted by Węcławek-Tompolet al in which the 

most common manifestation was fever, in 31 patients, 

followed cough in 13 patients, coryza in 12, 

gastrointestinal symptoms in 10, and headache in 8 

and these symptoms were present in different 

combinations.[18] In another study conducted by 

Madhusoodhan PPet al, fever  was found to be the 
most common symptom in 82.2%, followed by cough 

cough (61.6%), or respiratory distress (26%) with 

fatigue, myalgias, vomiting/diarrhea, anosmia, 

ageusia, and sore throat being reported less 

frequently.[19] 

Majority of the cases was Acute lymphoblastic 

leukemia, 30.4% followed by Neuroblastoma 10.8% , 

Osteosarcoma 8.69% ,Ewings sarcoma  8.69% , 

Wilms tumour 8.69% , Non Hodgkin Lymphoma 

6.52%  , Germ cell tumor6.52 % ,Rhabdomyosarcoma 

6.52% , Medulloblastoma 2.17%,Acute myeloblastic 

Leukemia 2.17% and Retinoblastoma  2.17%. Our 

results are in accordance to what has been reported by 

Schlage et al who  reported  Acute lymphoblastic 
leukemia (ALL)  as the most common malignancy in 

50.1% patients , followed by AML in 10.1% patients 

whereas 5.1% patients had malignant teratoid 

rhabdoid  tumor and Wilms’ tumor, hepatoblastoma 

or lymphoma.[20] 

80 % of the patients had mild symptoms and similar 

results were seen in a study conducted by who found 

out that 44% patients were asymptomatic, 50% had 

mild disease with just one patient developing 

ARDS.[21] 

In our study, 53.3 %patients were diagnosed with 

Covid-19 during induction, 26.7% during 
maintainance therapy and 20.0% during the 

consolidation phase. The same was seen by Schlage 

who reported 55 patients received first-line intensive 

chemotherapy or were on oral maintenance therapy 

(69.6%), 15 patients were in remission (18.9%), 8 

patients had progressive disease and received various 

individual rescue treatment regimens (10.8%), and 

one patient had refractory malignant diseases and was 

on palliative oral chemotherapy (1.5%). [20] 

The mean time to negative RT-PCR was 15±1.5 days 

and was comparable to the results of a study 
conducted by Weclawek- Tompot J et al which 

showed the median time to be 14 days while ranging 

from 2 to 133 days.[18] In another study conducted by 

Yingying Lu, the median duration of SARS-CoV-2 

RNA shedding was 15 days with prolonged duration 

of viral shedding being associated with fever, 

pneumonia and low lymphocyte counts.[22] 

 

CONCLUSION 
Our findings show that although there was an 

interruption in treatment in majority of patients, 

however, most of the patients with covid-19 infection 
showed mild symptoms with no mortality.This clearly 

indicates that pediatric oncology patients if managed 

aggressively for covid-19 have excellent outcomes 

with some delay in treatment protocols. 
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