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ABSTRACT

Objective: To describetheclinical pattern of childhood and adolescent cancers across I ndiausing hospital-based datain the National
Cancer Registry Program.

M ethods: Records of 60720 cancer casesinthe 0-19 year age group for the period 2012-2019 from 96 hospital-based cancer registries
werereviewed. Childhood cancerswere classified based on the International Classification of Childhood Cancer (ICCC). Descriptive
analysiswas used to examinethedistribution of cancer by five-year agegroups, sex and | CCC diagnostic groups and subgroups. Data
wereanaysed using IBM SPSS software and visualised using R software.

Results: 3.2% and 4.6% of all cancer casesin Indiawere among childrenin the 0-14 year and 0-19 year age groups respectively. The
male-to-femaleratiofor all cancerswas 1.72for 0-14 yearsand 1.73for 0-19 years. Thefour leading groups of cancersamong 0-14 year
olds were leukemia (40%), lymphoma (12%), central nervous system tumor (11%) and bone cancer (8%). The four leading cancers
among the 0-19 year age group wereleukemia (36%), lymphoma (12%), bone (11%) and central nervous system tumor (10%).

Conclusion: Cancersin the 0-14 and 0-19 age groups accounted for a considerable proportion of all cancers with significant male
preponderance. Such information hel psto fine-tuneresearch and planning strategies.

Keywor ds: Adolescent, Cancer, Child, India, Registries

INTRODUCTION advocate for resource all ocation, and measure the quality
of different health system components involved [1].

Sirategies to control cancer start with understanding the Ultimately, all of these activities reduce the burden of

occurrence of cancer and its distribution. Knowing how
many patients develop, are treated for, and ultimately
survive cancer is vital data for evidence-based resource
allocation. Cancer registries collect accurate and complete
cancer data that can be used for cancer control and
epidemiological research, public health program planning,
and patient care improvement. In childhood cancer, such
information hel psto understand disease etiology, improve
access to care, plan investments in service delivery,
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cancer.

Data from the National Cancer Registry Programme
(NCRP), established by the Indian Council of Medical
Research (ICMR) in 1981, isgenerated through anetwork
of 38 Population-Based Cancer Registries (PBCRs) and
246 Hospital-Based Cancer Registries (HBCRs). The
recent NCRP report of 96 HBCRs has captured dataon the
topography (site), clinical staging, histology, site of
pediatric cancersand treatment details[2].

In India, previous publications on the distribution of
childhood cancer in Indiahave been restricted to particular
geographical regions [3,4] and have generally excluded
adolescentswith cancer. Globally, thereisarelativelack of
representation on registry-level information on childhood
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and adolescent cancer from low and middle-income
countries (LMIC), which account for morethan 80% of the
burden of children with cancer [5]. The present paper
offersan opportunity to addressthisgap and describesthe
clinical pattern of childhood and adol escent cancersacross
Indiausing hospital-based datain the NCRP.

METHODS

The present study was a descriptive cross-sectional
analysis based on eight-year data (2012 to 2019) on
childhood cancersfrom 96 HBCRs[2]. These HBCRsare
located in specialised oncology centres/general or multi-
specidity hospitals (public and private) covering urban
and rural areas of the country. Data collection was done
using a standardized common core form consisting of
patient identifying and socio-demographic information,
details of diagnosis, clinical extent of disease, and broad
type of treatment.

Topography (site) was coded according to the
International Classification of Diseases-10th Revision
(ICD-10) and morphology by the International Classi-
fication of Diseasesfor Oncology, 3rd edition (ICD-O-3)
[6,7]. Only tumors with malignant behaviour were
reported.

Childhood cancers were defined as cancersin two
broad categories: 0-14 and 0-19 yearsthat were classified
based on the International Classification of Childhood
Cancer (ICCC), 3rd edition[8].

Satistical analysis. Descriptive analysis was used to
examinethedistribution of cancer by five-year agegroups,
sex and |CCC diagnostic groupsand subgroups. Datawere
analyzed using SPSS software (Version 27.0; IBM Corp,
Armonk, NY, USA) and visualized using R software.

RESULTS

Among the 1332207 cancer casesin all sites that were
registered at 96 HBCRs during 2012-19, 3.2% (42527)
were among children in the 0-14 year age group, 1.4%
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(18193) were adol escentsin the 15-19 year age group, and
the cancersin the combined group (0-19 year) constituted
4.6 % of al cases(Tablel). Themale-to-femaleratiowas
1.72inthe0-14 and 1.73inthe 0-19 age groups.

Thefour leading groups of cancers among 0-14 years
were leukemia (40%), lymphoma (12%), central nervous
system (CNS) tumor (11%) and bone cancer (8%) (Fig. 1).
Thedistribution among boysand girlswasbroadly similar,
except that the proportion of lymphomawashigher inboys
(15%) thanin girls (7%).

The four leading cancers among the 0-19 year age
group were leukemia (36%), lymphoma (12%), bone
(11%), CNS(10%) and soft tissue cancers(7%), asseenin
Fig.1. Lymphomaswere more common among malesthan
females (15% vs 8%). However, thereverse was observed
for carcinomas (5% vs 7%) and germ cells (2% vs 4%).

Leukemias congtituted the most prominent group
across all ages, congtituting half of all cancersin the 0-4
year (42.1%) and the 5-9 year age group (42.5%), as
describedin Tablell. Thiswasfollowed by lymphomas
(12.3%) that had the most significant proportioninthe5-9
year age group (15.7%), of which Hodgkin lymphomawas
the most typical (7.9%). Malignant bone tumors (10.7%)
were the third largest group overall and the second most
common cancer group in the 10-14 year (16.0%) and 15-
19 year age group (17.9%), mainly constituted by osteo-
sarcomaand Ewing sarcoma. Rhabdomyosarcoma, retino-
blastoma, Wilm’stumor and neuroblastomawere al seen
primarily in the 0-4 year age group. CNS tumors had an
overall proportion of 9.6% inthe 0-19 year age group, with
the highest proportion between 5-9 years, and the most
significant pathological type was primitive neuroecto-
dermal tumors (PNET).

DISCUSSION

Based on NCRP data, the present study analyzed 60720
cancer cases (0-19 years) from 96 HBCRs, over eight
years. With a younger population pyramid, it is not

Tablel Childhood Cancers Relativeto Cancer sAcrossAll Ages. Datafrom 96 Hospital-Based Cancer Registries, India, 2012-

2019
Age(y) Boys(n= 705395) Girls(n= 626812) Total (n= 1332207)

n % of all cancers n % of all cancers n % of all cancers
0-4 9320 1.3 5764 0.9 15084 1.1
5-9 8883 1.3 4728 0.8 13611 1.0
10-14 8668 1.2 5164 0.8 13832 1.0
15-19 11589 1.6 6604 1.1 18193 1.4
0-14 26871 3.8 15656 25 42527 3.2
0-19 38460 55 22260 3.6 60720 4.6
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Fig. 1 Relative contribution of the 12 diagnostic groups of childhood cancer in (0-14) and (0-19) years.

surprising that children 0-14 and adolescents 0-19 years of
agerepresent 3.2% and 4.6% of thetotal cancersreported
at hospitals. In contrast, this proportion is 1-2% in
countrieswith high human development index [9].

Leukemias comprised nearly half of al cancersinthe
0-14 and 0-19 age groups, which is in accordance with
findings from other studies[10,11]. Lymphoid leukemia,
including acute lymphoblastic leukemia (ALL), com-
prised most leukemiatypes. Similar to the high male-to-
female ratio of cancer cases observed in our study, sex
disparity in cancer registration has previously been
described in LMICs, especially those with low female
education rates, wherein girls with cancer often go
undiagnosed [12]. The higher sex differentia in India
could be ascribed to social determinants such as gender
discrimination and skewed sex ratio due to male birth
preferences that outnumber female births in India [13].
The proportion of leukemias and bone cancer inthe0-14
and the 0-19 year age group was higher than population-
based data from India in the 1ICC paper by Steliarova-
Foucher et a in which reported proportions of leukemia
were 38.4% and 34.1% and for bone cancer, 5.6% and
7.6% in the 0-14 and 0-19 year age groups respectively,
which could beaccounted for by differencesin the hospital
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referral practices [14]. Furthermore, the proportional
distribution of CNS tumors reported internationally (17-
26%) is remarkably higher than that observed in the
present analysis(11%in 0-14 and 10 %in 0-19 age group).
One explanation for thiswide gap isthat CNStumors are
possibly treated in neurosurgical centres in multi-
speciality (general) hospitalsrather than dedicated cancer
centres in India. Another explanation could be that
currently, the NCRP only registers “malignant” (defined
as World Health Organization Grade 3 and 4) CNS
tumors.

The proportion of Non-Hodgkin lymphomas (NHL)
increased with rising age groups in our anaysis,
supporting evidencethat NHL increases steadily with age
and more so in males, which may result from innate sex
differences in susceptibility and HIV [15]. The higher
proportion of malignant bone tumorsin girlsis probably
dueto earlier skeletal maturity. The data from the Indian
HBCRs not only gives us valuable information on the
distribution of cancer in children and adolescents but also
supplementsthe PBCRS, allowing estimates of incidence
and longitudinal trends. Cancers in the 0-19 age group
accounted for a considerable proportion of al cancers,
with significant mal e preponderance.
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WHAT THIS STUDY ADDS?
« Descriptive profile of 60,720 childhood cancer cases (0-19 years) in India from 96 hospitals between 2012-2019.

Oneof themain limitations of the present analysiswas
that cancer incidence rates could not be calculated since
the dataused was hospital-based. However, thereisawide
belief that HBCRs could provide population-based
statistics for childhood cancers since these are primarily
treated at highly specialised hospitals. Therefore, itisvital
to strengthen the HBCRsto obtain robust datawhich may
be achieved by increasing the number of HBCRs (as has
been steadily happening) and ensuring that datacapturein
each hospital is not limited to one department. By pro-
viding patient registration from all relevant departments
within the hospital, including pathol ogy and radiology, the
case ascertainment can be closeto compl ete.

Future efforts should include strengthening the
existing childhood component of the HBCRs. A robust
childhood cancer policy would augment better allocation
of resources for the overall growth and survival of
children.
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