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Introduction Childhood cancers, though relatively uncommon, remain a leading
cause of mortality and morbidity among children in low- and middle-income countries.
Reliable epidemiological data from Eastern India, particularly from Bihar, remain
limited. Despite the recent initiation of a population-based cancer registry (PBCR) in
Bihar in 2018, its nonstatewide coverage hinders a comprehensive assessment of the
disease burden and resource allocation for the entire region.

Objectives To describe the incidence, spectrum, and demographic distribution of
childhood tumors at a tertiary care center in Patna, Bihar, India, and to estimate the
crude incidence rate (CIR) and age-standardized incidence rate (ASIR).

Materials and Methods A hospital-based cancer registry analysis was conducted at a
tertiary care referral center in Patna, between January 2023 and September 2025. All
newly diagnosed tumors in individuals aged 0 to 19 years (pediatric age group),
confirmed histologically, cytologically, or by multidisciplinary consensus, were includ-
ed. Malignancies were classified according to the International Classification of
Childhood Cancer, third edition. Incidence rates were computed using the projected
pediatric population of Patna, derived from the 2011 Census, and expressed as CIR and
ASIR (per million person-years) with 95% confidence intervals (Cl).

Results Among 798 included patients, 756 (94.7%) had malignant and 42 (5.3%)
benign tumors. The mean age at diagnosis was 7.5 +4.4 years, with a marked male
predominance (M:F =1.77:1). Solid malignancies (59.7%) outnumbered hematological
malignancies (40.3%). The most common cancers were acute lymphoblastic leukemia
(14.7%), Hodgkin lymphoma (13.4%), and retinoblastoma (11.4%). Among Patna-
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resident cases (n=537), the CIR was 100.5 per million (95% Cl: 93.2-107.8) and the
ASIR was 106.5 per million. The highest age-specific incidence occurred in the <5-year
group (29.8 per million). Embryonal tumors predominated in younger children,
whereas lymphomas and bone sarcomas were more frequent among those aged 10

to <15 years.

Conclusion This hospital registry study at Patna reveals a substantial pediatric cancer
burden, with a predominance of solid malignancies and a significant male excess. The
observed high frequency of retinoblastoma and Hodgkin lymphoma, along with
elevated CIR and ASIR values, underscores the urgent need for expanded PBCR
coverage to accurately capture the disease burden and inform pediatric oncology

planning in the region.

Introduction

Childhood cancers, though relatively uncommon compared
with adult malignancies, represent a major global health
concern because of their disproportionate contribution to
childhood mortality and long-term morbidity. An estimated
280,000 children aged 0O to 14 years are newly diagnosed
with cancer worldwide each year, nearly one-fifth of whom
live in India." While advances in diagnostics and standard-
ized treatment protocols have resulted in survival rates
exceeding 80% in high-income countries (HICs),? survival
rates in many low- and middle-income countries (LMICs)
remain only 30 to 40%.3 These highlight profound inequities
in access to timely diagnosis and specialized care. This
disparity is evident within India, where outcomes at special-
ized pediatric oncology centers are substantially better than
those reported from other healthcare settings.*

Accurate epidemiological data are essential for effective
cancer control planning; however, major gaps persist across
much of South Asia, including Bihar. Although India’s Na-
tional Cancer Registry Program (NCRP) has expanded since
1982, population-based cancer registries (PBCRs) still cover
less than 10% of the population.”> A PBCR was established in
Bihar in 2018, but its restriction to a single district limits its
ability to capture the statewide pediatric cancer burden.
Consequently, the true incidence and spectrum of childhood
malignancies in Bihar remain inadequately defined, con-
straining evidence-based health planning and national poli-
cy formulation.

Bihar, with a population of approximately 104 million in
2011 and Patna district accounting for approximately 5.84
million inhabitants,® has limited pediatric oncology infra-
structure, with only a few tertiary cancer centers concen-
trated largely in Patna. Its distinctive demographic and
socioeconomic context—marked by high population density,
constrained healthcare resources, and gender disparities in
access to care—makes it a critical setting for studying child-
hood cancer epidemiology. Understanding the regional tu-
mor profile is therefore essential not only to address state-
level data gaps but also to contribute to the broader under-
standing of pediatric cancers in low-resource settings, where
survival disparities remain most pronounced.

Although pediatric cancers account for approximately 5%
of India’s overall cancer burden,’ reliable data remain scarce,
particularly in states such as Bihar. In the absence of com-
prehensive PBCR coverage, hospital-based cancer registries
(HBCRs) provide an important interim source of systemati-
cally collected information, offering insights into disease
patterns, referral dynamics, and approximate incidence bur-
den within defined catchment areas. Against this back-
ground, the present study was undertaken to describe the
incidence patterns, tumor spectrum, and demographic dis-
tribution of childhood and adolescent cancers diagnosed at a
major tertiary care center in Patna, Bihar, and to estimate
crude and age-standardized incidence rates (CIR and ASIR),
as well as an approximate annual pediatric cancer burden
among Patna-resident children, to inform regional pediatric
oncology planning.

Objectives

Primary objective: to describe the incidence, spectrum, and
demographic distribution of childhood and adolescent
tumors diagnosed at a tertiary cancer center in Patna, Bihar,
India.

Secondary objectives: to estimate the crude incidence rate
(CIR) and ASIR among Patna-resident cases, and to examine
the age-, sex-, and temporal distribution of major pediatric
malignancies identified.

Materials and Methods

Study design and setting: this was a hospital-based descrip-
tive analysis of childhood and adolescent tumors diagnosed
between January 2023 and September 2025 at a tertiary care
hospital in Patna, Bihar, India. The institute includes a
Regional Institute of Ophthalmology, oncology services,
and a multidisciplinary pediatric cancer unit, ensuring broad
referral coverage across the state.

Participants and case definition: all newly diagnosed
tumors in individuals aged 0 to 19 years registered in the
HBCR during the study period were eligible. This age range
was chosen in accordance with the International
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Classification of Childhood Cancer, third edition (ICCC-3),%
which includes adolescents up to 19 years and is widely used
in pediatric cancer epidemiology-based studies. The case
was included if the diagnosis was histologically or cytolog-
ically confirmed. In cases lacking a tissue diagnosis, radio-
logical and clinical findings (including imaging and tumor
markers) were used, with final adjudication by a multidisci-
plinary tumor board. Patients with recurrent disease or
incomplete diagnostic confirmation were excluded. Pediatric
malignancies were classified using the ICCC-3.2

Data sources and variables: data were extracted from the
HBCR, which is prospectively maintained by trained registry
personnel using a standardized abstraction form. Informa-
tion was obtained from pathology reports, inpatient and
outpatient medical records, discharge summaries, and de-
partmental notifications from oncology, pediatrics, neuro-
surgery, pediatric surgery, ophthalmology, and radiotherapy
units. For each case, demographic details (age, sex, and
district) and tumor characteristics (anatomical site, mor-
phology, and ICCC-3 classification) were recorded, along with
year of diagnosis and method of confirmation. Registry staff
routinely cross-checked departmental logbooks and pathol-
ogy registers to ensure completeness and accuracy. Data
were verified for internal consistency before analysis, and
duplicate registrations were removed.

Sample size: all eligible pediatric cases registered be-
tween January 2023 and September 2025 were included. A
formal sample size calculation was not performed as the
study constituted a census of all patients presenting to the
tertiary center during this period, which is standard practice
for descriptive, hospital-based registry studies.

Statistical analysis: categorical variables were summa-
rized as frequencies and percentages. Sex distribution across
tumor categories was assessed using two-sided binomial
tests, and the results were expressed as male-to-female
ratios with 95% confidence intervals (CI) and p-values. For
diagnostic groups with fewer than five cases, only descrip-
tive counts are reported. In the absence of individual-level
exposure data, age-specific incidence rates and sex-specific
incidence patterns were used as surrogate measures of
differential cancer risk across pediatric subgroups, consis-
tent with standard epidemiological practice in descriptive
registry-based studies. Male-to-female ratios and corre-
sponding p-values from two-sided binomial tests were
used to explore sex-related variation in cancer distribution.

Incidence rates were calculated using the projected pedi-
atric (0-19 years) population of Patna as the denominator.
Cases from other districts were included in descriptive
analyses but excluded from incidence calculations. Incidence
measures were calculated using three complementary
approaches. The CIR was defined as the number of newly
diagnosed malignancies in individuals aged 0 to 19 years,
divided by the corresponding mid-year population of Patna
district and expressed per million person-years; this calcu-
lation included only the 71% of total registered cases who
were confirmed residents (n=537). Age-specific incidence
rates were calculated for standard age groups (<5, 5- < 10,
10- <15, and 15-19 years) using projected pediatric pop-
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ulations for 2023 to 2025, derived from the 2011 Indian
Census, where the year 2011 was taken as the baseline for
population estimates, using linear extrapolation based on
decadal growth trends.” Finally, the ASIR for the 0 to 19 year
population was estimated by the direct method, using the
World Standard Population (2000-2025 revision) as refer-
ence.'” For CIR, 95% ClIs were calculated assuming a Poisson
distribution. Additionally, to estimate the expected annual
burden of childhood cancer for service planning purposes,
the observed ASIR was applied to the projected pediatric (0-
19 years) population of Patna, derived from the 2011 Census,
to obtain an approximate annual number of new cancer
cases.

Temporal trends were examined by comparing annual
case registrations across the three study years. All analyses
were performed using IBM SPSS Statistics, version 25.0 (IBM
Corp., Armonk, New York, United States). No adjustments
were made for multiple comparisons; p-values are inter-
preted as exploratory.

Ethical considerations: the study was conducted in accor-
dance with the Declaration of Helsinki and the national
guidelines for biomedical research. The HBCR was approved
by the Institutional Ethics Committee of the participating
institution. As aregistry-based analysis of de-identified data,
the requirement for individual informed consent was
waived.

Results

Study population: a total of 798 pediatric patients were
included in the study, comprising 756 malignant tumors
(94.7%) and 42 benign tumors (5.3%). The mean age at
diagnosis was 7.46 years (SD: 4.44). The distribution across
age groups was as follows: 1 to <5 years (262, 32.8%), 10 to
<15 years (254, 31.8%), 5 to <10 years (239, 29.9%), 15 to
19 years (33, 4.1%), and <1 year (10, 1.2%). There was a male
predominance (510 males vs. 288 females; ratio: 1.77:1).
Between January 2023 and September 2025, pediatric ma-
lignancies (n=756) rose from 201 cases (26.5%) to 288
(38.1%) in 2024, with 267 (35.3%) recorded by
September 2025.

Incidence rates: among Patna-resident cases (n=537),
the overall CIR for childhood malignancies (0-19 years) was
100.5 per million person-years (95% Cl: 93.2-107.8). The
ASIR (calculated by the direct method using the WHO World
Standard Population 2000-2025) was 106.5 per million. The
highest age-specific incidence rate was observed in the <5
year group (29.8 per million), followed by 5 to <10 years
(28.7 per million), 10 to <15 years (26.2 per million), and 15
to 19 years (21.8 per million). (~Table 1)

Using this observed ASIR and applying it to the projected
pediatric (0-19 years) population of Patna, the expected
annual burden of childhood cancer was estimated at approx-
imately 180 to 200 new cases. This ASIR-based estimate is
consistent with the observed average annual case registra-
tion from Patna-resident children during the study period
and provides a pragmatic approximation of case load for
regional service planning.
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Table 1 Crude and Age-specific incidence rates of pediatric malignancies from a tertiary care center (2023-2025)

Age group (y) Patna resident cases; n (%) Crude age-specific incidence Age-specific
rate (per million person-y; incidence rate
95% confidence interval) (per million population)
0-<5 185 (34.4) 158.8 (139.6, 178.0) 29.8
5-<10 170 (31.6) 129.5 (113.1, 145.9) 28.7
10-<15 158 (29.4) 115.6 (100.4, 130.8) 26.2
15-19 24 (4.4) 16.0 (10.6, 21.4) 21.8
Total 537 (100.0) 100.5 (93.2, 107.8)

Distribution by diagnostic group: a total of 42 benign
tumors were recorded during the study period. These in-
cluded adrenal adenoma (n=2), congenital mesoblastic
nephroma (n=1), fibroma (n= 1), and juvenile nasal angio-
fibroma (n=2). A total of 11 benign CNS tumors were
observed, consisting of craniopharyngioma (n = 5), meningi-
oma (n=2), choroid plexus papilloma (n=1), pituitary
adenoma (n=1), subependymal giant cell astrocytoma
(n=1), and dysembryoplastic neuroepithelial tumor
(n=1). Benign bone tumors (n=16) comprised aneurysmal
bone cyst (n=7), osteoid osteoma (n=3), enchondroma
(n=1), chondroblastoma (n=1), osteochondroma (n=1),
and giant cell tumor of bone (n = 3). Peripheral nerve sheath
benign tumors (n=9) included neurofibroma (n=>5),
schwannoma (n = 3), and ganglioneuroma (n=1).

Of the 756 malignant cases, solid malignancies (451;
59.7%) outnumbered hematological malignancies (305;
40.3%). Hematologic malignancies were dominated by acute
lymphoblastic leukemia (ALL; n=111), followed by Hodg-
kin’s lymphoma (HL; n=101), non-Hodgkin lymphoma
(NHL; n=41), acute myeloid leukemia (AML; n=34), and
chronic myeloid leukemia (CML; n=18). ALL (36.4%) and HL
(33.1%) together constituted the majority. Among solid ma-
lignancies, the most frequent were retinoblastoma (86,
11.4%), central nervous system (CNS) tumor (66, 8.7%),
Wilms’ tumor (51, 6.7%), Ewing’s sarcoma (38, 5.0%), osteo-
sarcoma (37, 4.9%), and neuroblastoma (36, 4.8%). Other
reported tumors included germ cell tumors (35, 4.6%), soft
tissue sarcoma (34, 4.4%), rhabdomyosarcoma (18, 2.4%),
hepatoblastoma (9, 1.2%), and nasopharyngeal carcinoma
(3, 0.4%). Within CNS tumors (n=66), the most frequent
subtypes were medulloblastoma (n=22), ependymoma
(n=14), gliomas (n=13), and astrocytomas (n=13).
(=Table 2)

Sex Distribution of Malignancies: the sex distribution of
malignancies varied significantly by type.

Statistical analysis showed a significantly higher risk in
males’ predominance in cases of ALL (p=0.0001), HL
(p<0.0001), NHL (p=0.0275), Wilms' tumor (p=0.0241),
rhabdomyosarcoma (p=0.0308), and Ewing’s sarcoma
(p=0.0051). However, the incidence of AML, CML, retinoblas-
toma, osteosarcoma, germ cell tumors, and neuroblastoma
showed no significant difference between sexes (~Table 2).

Age Distribution of Malignancies: the age-wise analysis
showed that retinoblastoma (69.8% of its cases), neuroblas-

toma (77.7%), Wilms’ tumor (76.4%), hepatoblastoma (100%)
and rhabdomyosarcoma (61.1%) occurred predominantly in
children below 5 years, while osteosarcoma (70.2%), Ewing’s
sarcoma (39.4%), NHL (58.5%), and HL (51.4%) were most
common in the 10 to <15 years age group. CNS tumors were
widely distributed, with the highest proportionin the 1 to <5
years age group (34.8%). Importantly, a subset of malignan-
cies presented during infancy, which included sacrococcy-
geal teratoma (n = 6), neuroblastoma (n=2), Wilms’ tumor
(n=1), and hepatoblastoma (n = 1), highlighting that certain
embryonal tumors can arise as early as the first year of life
(=Fig. 1).

Time trends: the temporal analysis of the top five malig-
nancies revealed distinct patterns: retinoblastoma cases
exhibited a substantial increase, more than doubling from
2023 (n=21) to 2025 (n=44). In contrast, the incidence of
ALL, HL, Wilms’ tumor, and CNS tumors demonstrated
modest fluctuations across the study period (~Fig. 2).

Discussion

This single-center study reveals a substantial number of
pediatric cancer cases presenting to a tertiary facility in
Bihar, a state representing a large and underserved popu-
lation with historically limited cancer surveillance infra-
structure in Eastern India. Study findings delineate a
substantial and heterogeneous pediatric cancer burden,
characterized by a predominance of solid tumors, a dis-
tinct age and sex distribution, and high crude and ASIR.
Together, these findings reflect both biological tumor
patterns and systemic inequities in diagnostic access and
referral pathways that shape the regional cancer land-
scape. The over predominance of solid malignancies
(59.7%) over hematological cancers (40.3%) contrasts
with data from HICs, where leukemias remain the most
common childhood cancers, often exceeding 30 to 40% of
total cases.!’ However, this pattern aligns with trends
reported from other LMICs, including India,'? suggesting
that underdiagnosis of leukemia in peripheral settings,
delayed presentation, and incomplete diagnostic confir-
mation continue to influence registry profiles. The over-
representation of solid tumors also reflects Bihar’s health-
care structure, where late-stage presentations are often
referred to tertiary centers for surgical or oncological
management, whereas hematological malignancies may

Indian Journal of Medical and Paediatric Oncology ~ Vol. 47 No. 3/2026 © 2026. The Author(s).

221



222 Profile of Childhood Tumors from a Tertiary Center

Table 2 Distribution and sex-based comparison of childhood malignancies (n=756)

Bhagat et al.

Malignancy types | Total; n (%) | Male; n (%) | Female; n (%) | p-Value
1. Solid malignancies (n=451)
Central Nervous System 6 (8.7) 43 23
Medulloblastoma 2 (33.3%) 10 (45.5%) 12 (54.5%) 0.831
Ependymoma 4 (21.2%) 2 (85.7%) 2 (14.3%) 0.012°
Glioma 3(19.7%) 9 (69.2%) 4 (30.8%) 0.260
Astrocytoma 3 (19.7%) 8 (61.5%) 5 (38.5%) 0.581
Pineoblastoma 4 (6.1%) 4 (100%) 0 (0%) a
Retinoblastoma 86 (19.06%) (51.2%) 42 (48.8%) 0.914
Wilms’ tumor 1(11.3%) 34 (66.7%) 7 (33.3%) 0.024°
Ewing’s sarcoma 38 (8.4%) 8 (73.7%) 0 (26.3%) 0.005°
Osteosarcoma 7 (8.2%) 19 (51.4%) 8 (48.6%) 1.000
Neuroblastoma 6 (7.9%) 21 (58.3%) 5 (41.7%) 0.405
Germ cell tumor (7 7%) 15 (42.9%) 0 (57.1%) 0.499
Soft tissue sarcoma 4 (7.5%) 21 (61.8%) 3(38.2%) 0.229
Rhabdomyosarcoma 8 (3.9%) 14 (77.8%) 4 (22.2%) 0.030°
Hepatoblastoma 9 (1.9%) 4 (44.4%) 5 (55.6%) 1.000
Sacrococcygeal teratoma 6 (1.3%) 3 (50.0%) 3 (50.0%) a
Nasopharyngeal carcinoma 3 (0.6%) 2 (66.7%) 1(33.3%) a
Parotid carcinoma 3 (0.6%) 2 (66.7%) 1(33.3%) @
Carcinoma ovary 3 (0.6%) 3 (100%) 0 (0%) a
Other solid malignancies© 26 (5.7%) 12 (46.2%) 14 (53.8%) -
2. Hematological malignancies (n =305)
Acute lymphoblastic leukemia (ALL) 111 (36.4%) 6 (68.5%) 5(31.5%) <0.001°
Hodgkin lymphoma (HL) 101 (33.1%) 85 (84.2%) 6 (15.8%) <0.001°
Non-Hodgkin lymphoma (NHL) 41 (13.4%) 8 (68.3%) 3(31.7%) 0.027°
Acute myeloid leukemia (AML) 34 (11.1%) 9 (55.9%) 5 (44.1%) 0.607
Chronic myeloid leukemia (CML) 18 (5.9%) 8 (44.4/)) 0 (55.6%) 0.814

Note: Percentages within subcategories are calculated relative to the respective subgroup totals (CNS, hematological). p-Values from binomial test

with null hypothesis of equal sex distribution (0.5).
“Indicates p-value not calculated due to small sample size (n <5).
bStatistically significant.

“Other solid malignancies include: adrenal carcinoma (1), lung carcinoma (1), renal carcinoma (2), carcinoma anorectum (2), carcinoma buccal
mucosa (1), carcinoma gallbladder (1), carcinoma rectum (1), carcinoma submandibular gland (1), clear cell sarcoma of kidney (2), carcinoma
transverse colon (1), carcinoma urinary bladder (1), cholangiocarcinoma (1), colon cancer (1), extraadrenal paraganglioma (1), Gastrointestinal
stromal tumor (1), hemangioendothelioma (1), pancreatic carcinoma (1), thymoma (1), testicular tumor (2), thyroid carcinoma (1), pleuro-

pulmonary blastoma (1), synovial sarcoma (1).

be underrepresented due to early attrition or incomplete
reporting.

Acute lymphoblastic leukemia (ALL) remained the single
most common malignancy (14.7%), corroborating global and
national patterns.>'314 The high proportion of Hodgkin lym-
phoma (13.4%) in our cohort exceeds the 7 to 12% range
typically reported in other Indian studies.''® This may rep-
resent a genuine regional variation or better diagnostic ascer-
tainment due to institutional haemato-pathology services.

The strikingly elevated frequency of retinoblastoma
(11.4%), more than double the typical proportion reported
in broader epidemiological studies (3-5%) is plausibly

attributable to the hospital’s dedicated ophthalmology de-
partment, which serves as a major referral center. Nonethe-
less, similar high frequencies have been reported from other
tertiary institutions in South Asia'”'® reflecting both im-
proved detection and a continuing burden of embryonal
tumors in early childhood.

Central nervous system (CNS) tumors (8.7%) were under-
represented relative to global data, where they account for 20
to 25% of childhood malignancies.® This underdiagnosis is a
recognized limitation in India and other LMIC contexts, often
linked to limited advanced neuroimaging (MRI and CT scans)
access, diagnostic delays, and neurosurgical constraints.>'?
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Fig. 1 Heat-map illustrating the proportional distribution of major childhood cancers by age groups. Note: Each value indicates the percentage
of that cancer type within the corresponding age category, with darker shades representing higher proportions. ALL, acute lymphoblastic
leukemia; AML, acute myeloid leukemia; CML, Chronic myeloid leukemia); HL, Hodgkin lymphoma; NHL, non-Hodgkin lymphoma.
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Fig.2 Time trends of the top five pediatric malignancies (2023-2025) from the hospital-based cancer registry (HBCR). ALL, acute lymphoblastic
leukemia; HL, Hodgkin lymphoma.
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The age-related distribution of tumors was consistent
with biological principles of pediatric oncogenesis. Embryo-
nal tumors such as retinoblastoma, hepatoblastoma, neuro-
blastoma, Wilms' tumor, and rhabdomyosarcoma clustered
among children below five years of age,?%?! while lympho-
mas and bone sarcomas predominated in those aged 10 to 14
years.??

Notably, ALL exhibited a broader age distribution without
the classic early childhood peak (2-5 years) observed in
Western cohorts.?® This shift, reported also in other Indian
series'® may reflect diagnostic and referral delays, resulting
in a disproportionate representation of older children at
tertiary facilities.

A prominent and recurring finding across Indian and LMIC
data is the male excess in pediatric cancer registration.z“'25
Our study recorded a male-to-female ratio of 1.77:1, signifi-
cantly higher than in HICs (1.2:1) and the national average
(1.6:1). The sex disparity was particularly pronounced for
ALL, HL, NHL, Wilms' tumor, and Ewing sarcoma. While
minor biological differences in susceptibility have been
described,® the magnitude of imbalance in Bihar likely
reflects entrenched sociocultural and structural factors.
Preferential healthcare seeking for boys and under-recogni-
tion of disease among girls remain well-documented phe-
nomena in Northern India.?® This gender gap has direct
implications for cancer registration, policy design, and tar-
geted awareness interventions aimed at equitable pediatric
cancer care.

The age-standardized ASIR of 106.5 per million observed
at amajor tertiary care center in Patna lies at the upper range
of national PBCR estimates (38-124 per million).>?° Al-
though partly influenced by referral bias inherent to tertia-
ry-level care, this high rate suggests that the true childhood
cancer burden in Bihar is likely substantial and underre-
ported. Consistent with this, the ASIR-based estimate of
approximately 180 to 200 new pediatric cancer cases annu-
ally among Patna-resident children reflects the expected
clinical workload in the district. The absence of statewide
PBCR coverage until recently has limited accurate surveil-
lance, strategic resource allocation, and outcome evaluation;
while the establishment of Bihar's first PBCR is a major
advance, its expansion to full-state coverage remains essen-
tial for reliable population-based estimation of cancer bur-
den and temporal trends. Integration of hospital-based and
PBCR data, using harmonized classification systems such as
ICCC-3,8 will further strengthen data comparability and
inform pediatric oncology planning.

Strengths, Limitations, and Future
Directions

This study comprehensively captured detailed demographic
and diagnostic information over a defined period, enabling a
reliable description of the spectrum and distribution of
childhood and adolescent malignancies presented to a major
tertiary care center in Patna, Bihar, a region with historically
limited population-based cancer surveillance. Key strengths
include the use of systematically collected HBCR data, stan-
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dardized case classification according to the ICCC-3, and
inclusion of adolescents up to 19 years of age, facilitating
comparability with national and international pediatric can-
cer epidemiology. The substantial case volume and detailed
age- and sex-specific analyses further enhance the robust-
ness of the descriptive findings.

Several limitations should be acknowledged. The single-
center, hospital-based design may over-represent certain
tumor types and underestimate others, and therefore, the
findings may not be generalizable beyond the referral popu-
lation of this institution. Referral bias, the lack of outcome
follow-up, and exclusion of cases without diagnostic confir-
mation may have influenced the observed case mix. In
addition, because this HBCR did not collect individual-level
exposure, socioeconomic, or environmental data, formal
assessment of etiologic risk factors, multivariable risk
modeling, and causal inference analyses were not feasible;
accordingly, the study is limited to describing incidence
patterns rather than identifying determinants of cancer
risk. We have therefore avoided extrapolating these inci-
dence rates to the whole of Bihar, as population coverage
remains incomplete, and diagnoses occurring outside this
center are not captured.

Despite these limitations, the study provides important
interim epidemiological insights into pediatric cancer bur-
den in an underserved region. The observed incidence pat-
terns and age-standardized rates suggest that a substantial
proportion of childhood cancers in Bihar may remain under-
reported. Strengthening statewide PBCR coverage, improv-
ing linkage between hospital-based and population-based
registries, and expanding pediatric oncology capacity be-
yond Patna are essential future priorities. In parallel, equita-
ble access to pediatric oncology care supported by
government-funded financial protection schemes such as
Ayushman Bharat and Rashtriya Arogya Nidhi remains criti-
cal for improving survival outcomes and reducing diagnostic
delays. Long-term, multi-centric studies with enhanced data
capture and follow-up are needed to better understand
survival trends, treatment gaps, and regional disparities in
pediatric cancer care.

Conclusion

This study outlines the childhood cancer profile at a major
tertiary center in Patna, Bihar, highlighting a high burden of
solid malignancies and a pattern broadly like national trends.
Notably, the elevated frequency of retinoblastoma and Hodg-
kin lymphoma, the atypical age distribution of ALL, and
marked gender disparities underscore the region-specific
challenges. Strengthening PBCR is vital to accurately assess-
ing disease burden.
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