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INTRODUCTION
	 Cancer is one of the leading causes of mortality 
in children. In 2020, over 200,000 new cancer cases 
and over 80,000 cancer-related deaths were reported 
in children. The global incidence of childhood cancer 
was 10.5 per 100,000 population, and the mortality 
rate was 4.1 per 100,000 population.1 While the global 
incidence and mortality rate of pediatric cancer had 
declined from those in 2017 (incidence rate = 16.2 per 
100,000 population, mortality rate = 5.5 per 100,000 
population), the mortality rate remained higher in low- 
and middle-income countries, including Indonesia, 
compared to high-income countries.2 One previous 
study reported that the mortality rate for pediatric cancer 
in low-and middle-income countries was twice that in 
high-income countries, with Southeast Asia reporting 
the highest mortality among low- and middle-income 
countries (mortality rate = 4.5 per 100,000 population).1
	 Indonesia, as a part of low- and middle-income 
countries in Southeast Asia, also reported a notable 
prevalence of pediatric cancer. According to Basic Health 
Research of Indonesia (RISKESDAS), the prevalence 
of pediatric cancer in Indonesia was 0.42 per 1,000 
population in 2018.3 The Global Cancer Observatory 
(GLOBOCAN) estimated that 291 per 100,000 Indonesians 
were diagnosed with cancer in 2018, and the number is 
expected to increase in the future.4 According to data 
from the Social Insurance Administration Organization 
of Indonesia, approximately 2.2 trillion rupiahs were 
allocated to treating cancers, including pediatric cancers, 
in 2016, increasing by about 30% in 2017 and reaching 
7.6 trillion rupiahs in 2020.5 Despite the considerable 
funding designated for cancer treatment in Indonesia, 
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the treatment success rate remains low, contributing 
to the high mortality rate. This unsuccessful treatment 
has been attributed to the delayed diagnosis, leading to 
advanced disease at diagnosis and delays in treatment.6

	 Understanding the characteristics and distribution 
of pediatric cancers should facilitate their accurate early 
diagnosis and prompt treatment. To our knowledge, 
no valid data has been reported for pediatric cancers. 
Therefore, this study aimed to report epidemiological 
data on pediatric cancers based on the hospital-based 
cancer registry (HBCR) at the National Referral Hospital 
of Indonesia for the period 2021–2023.

MATERIALS AND METHODS
	 This cross-sectional descriptive study analyzed data 
from the HBCR of Adam Malik Hospital, Indonesia’s 
National Referral Hospital. In 2016, Adam Malik Hospital, 
a tertiary healthcare in Indonesia, had been appointed 
by the Ministry of Health of Indonesia as one of the 
national cancer registry hospitals. All pediatric cancer 
cases detected in primary healthcare were referred to 
secondary healthcare for confirmation of diagnosis by 
histopathological examinations. The primary healthcare 
in this study included district hospitals and general 
practitioner clinics, while the secondary healthcare included 
regional referral hospitals. Confirmed cases were referred 
to tertiary healthcare, including Adam Malik Hospital, 
for diagnostic stratification and treatment decision. All 
pediatric cancer cases referred to Adam Malik Hospital 
will be included in the HBCR. This study was conducted 
between July and August 2024 and used data collected 
from the HBCR for all patients treated in the Pediatric 
Oncology Center at Adam Malik Hospital from January 
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1, 2021, to December 31, 2023. Its inclusion criteria were 
pediatric patients aged 0–18 years newly diagnosed with 
cancer based on pathological anatomy criteria or other 
diagnostic procedures at Adam Malik Hospital between 
2021 and 2023 and recorded in the HBCR from January 
1, 2021, to December 31, 2023. The exclusion criteria 
were patients with incomplete or missing registry data.

Data collection
	 The HBCR data were collected and processed in 
several steps: (1) raw data collection, (2) data abstraction 
and coding, (3) data verification (first), (4) data input, and 
(5) data verification (second). The Pediatric Oncology 
Center at Adam Malik Hospital prepared a list of patients, 
which was filtered to remove duplicates, and patients’ 
medical records were manually tracked to collect the 
raw data. The raw data then underwent data abstraction 
and coding, and was verified by intervariable matching. 
After verification, the data were entered into the HBCR, 
and a second verification was performed. This study 
included all patients registered in the HBCR who met 
the eligibility criteria. The data collection process was 
susceptible to missing data and reporting bias. A pilot 
test was conducted prior to the study to mitigate such 
bias.

Data analyses
	 Demographical data, including age, gender, diagnosis, 
and admission year, were extracted from the HBCR. 
The data underwent univariate analysis using Microsoft 
Excel and IBM SPSS (version 25.0).7

Ethical approval
	 This study was reviewed and approved by the 
Research Ethical Committee of the Faculty of Medicine, 
Universitas Sumatera Utara (clearance number: 1011/

KEPK/USU/2024) and was conducted according to the 
Declaration of Helsinki.

RESULTS 
Patients’ characteristics
	 This study included 344 pediatric patients with cancer, 
consisting of 202 (58.7%) males and 142 (41.3%) females 
(Fig 1). Of those patients, 92 (26.7%) were admitted in 
2021, 142 (41.3%) in 2022, and 110 (32%) in 2023. Their 
characteristics are summarized in Table 1, and their age 
distribution is shown in Table 2, stratified by gender and 
year.
	 Cancer incidence was highest in patients aged 2–5 
years (n = 120, 34.9%) and lowest in patients aged <2 
years (n = 41, 11.9%). Regarding sex, cancer incidence 
was highest among males aged 2–5 years (n = 80. 39.6%) 
and females aged 6–11 years (n = 43, 30.3%) and lowest 
among males and females aged <2 years.

Distribution of pediatric cancers
	 The distribution of pediatric cancers is presented 
in Table 3 (stratified by admission year) and Table 4 
(stratified by age). The most common pediatric cancer 
was lymphoid leukemia (n = 163, 47.4%), followed by 
myeloid leukemia (n = 40, 11.6%) and retinoblastoma 
(n = 33, 9.6%). The least common pediatric cancers were 
germinoma of the central nervous system and Burkitt 
lymphoma, each with only one case reported within the 
three-year study period. The most common pediatric 
cancer in all age groups was lymphoid leukemia. Myeloid 
leukemia was diagnosed most often among those aged 
5–11 years (n = 16, 16%). The incidence of retinoblastoma 
was higher among those aged <2 (n = 8, 19.5%) and 2–5 (n 
= 24, 20.0%) years. Burkitt lymphoma, chondrosarcoma, 
and renal carcinoma were reported only among those 
aged 12–18 years. A rare case of germinoma of the central 

Fig 1. Flowchart of patient inclusion.
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TABLE 1. Characteristics of the pediatric patients with cancer.

TABLE 2. Age distribution of the pediatric patients with cancer, stratified by gender.

Characteristics	       2021		       2022		        2023		        Total
	 n: 92	 %	 n: 142	 %	 n: 110	 %	 n: 344	 %

Gender

Male	 46	 50	 84	 59.2	 72	 65.5	 202	 58.7

Female	 46	 50	 58	 40.8	 38	 34.5	 142	 41.3

Age (years)

<2	 7	 7.6	 23	 16.2	 11	 10.0	 41	 11.9

2–5	 31	 33.7	 50	 27.6	 39	 35.5	 120	 34.9

6–11	 28	 30.4	 41	 22.7	 31	 28.2	 100	 29.1

12–18	 26	 28.3	 28	 15.5	 29	 26.4	 83	 24.1

	               2021				       2022				      2023				       Total
Age	    Male	   Female	     Male	   Female	    Male	   Female	     Male	    Female
	 n:46	 %	 n:46	 %	 n:84	 %	 n:58	 %	 n:72	 %	 n:38	 %	 n:202	 %	 n:142	 %

<2	 5	 10.9	 2	 4.3	 13	 15.5	 10	 17.2	 5	 6.9	 6	 15.8	 23	 11.4	 18	 12.7

2–5	 15	 32.6	 16	 34.8	 36	 42.9	 14	 24.1	 29	 40.4	 10	 26.3	 80	 39.6	 40	 28.2

6–11	 12	 26.1	 16	 34.8	 22	 26.1	 19	 32.8	 23	 31.9	 8	 21.1	 57	 28.2	 43	 30.3

12–18	 14	 30.4	 12	 26.1	 13	 15.5	 15	 25.9	 15	 20.8	 14	 36.8	 42	 20.8	 41	 28.8

nervous system (n = 1, 0.8%) was reported in a patient 
aged 2–5 years. Osteosarcoma and Ewing sarcoma were 
reported only in patients aged >5 years. Three of the four 
cases of hepatoblastoma were found in patients aged <2 
years.

Pediatric cancers by gender
	 The top 10 most frequent pediatric cancers by gender 
are shown in Fig 2. The top four predominant pediatric 
cancers for both genders were lymphoid leukemia, myeloid 
leukemia, retinoblastoma, and myelodysplastic and 
myeloproliferative disease. Non-Hodgkin lymphoma (except 
Burkitt lymphoma), osteosarcoma, and rhabdomyosarcoma 
were in the top ten most common pediatric cancers for both 
sexes. However, osteosarcoma and rhabdomyosarcoma were 
slightly more common in females (six cases of osteosarcoma, 
five cases of rhabdomyosarcoma) than in males (five cases 
of osteosarcoma, three cases of rhabdomyosarcoma). 
In contrast, non-Hodgkin lymphoma (except Burkitt 
lymphoma) was more slightly common in males (n = 8) 
than in females (n = 6 cases). Nephroblastoma and 

neuroblastoma were included in the top ten cancers for 
males, whereas hepatoblastoma and Hodgkin lymphoma 
were included in the top ten cancers for females.

DISCUSSION
	 Our study examined 344 pediatric cancer cases 
reported between 2021 and 2023, with 92 (26.7%) reported 
in 2021, 142 (41.3%) in 2022, and 110 (32%) in 2023. 
Throughout the study period, there was no discernible 
difference in the annual reports of pediatric cancer. 
The ratio of male to female patients was 1.4: 1 in our 
study, similar to those reported by Supriyadi et al. in 
Yogyakarta.8 Previous studies have firmly established 
that males are more susceptible to childhood cancer than 
females. Males were reported to have a higher incidence 
of most pediatric cancers, with an overall male-to-female 
incidence ratio of 1.19.9 Various factors have been reported 
to contribute to a higher incidence of pediatric cancers 
in males, including congenital abnormalities,10 birth 
weight,11 X-linked gene expression,12 and immunological 
responses.13 In 2020, the GLOBOCAN also reported that 



Volume 77, No.2: 2025 Siriraj Medical Journal https://he02.tci-thaijo.org/index.php/sirirajmedj/index112

Siregar et al.

TABLE 3. Distribution of pediatric cancers, stratified by admission year.

Cancer type	 ICD-10	      2021		      2022		       2023		      Total

		  n:92	 %	 n:142	 %	 n:110	 %	 n:344	 %

Lymphoid leukemia	 C91	 45	 48.9	 65	 45.8	 53	 48.3	 163	 47.4

Myeloid leukemia	 C92	 9	 9.7	 19	 13.4	 12	 10.9	 40	 11.6

Retinoblastoma	 C69.2	 9	 9.7	 13	 9.2	 11	 10.0	 33	 9.6

Myelodysplastic and	 C94.6	 3	 3.3	 11	 7.8	 9	 8.3	 23	 6.7

 myeloproliferative disease

Non-Hodgkin lymphoma	 C82-C86	 4	 4.3	 8	 5.6	 2	 1.8	 14	 4.1

 (except Burkitt lymphoma)

Osteosarcoma	 C41.9	 5	 5.4	 5	 3.5	 1	 0.9	 11	 3.2

Rhabdomyosarcoma	 C49.9	 3	 3.3	 3	 2.1	 4	 3.6	 10	 2.9

Malignant gonadal germinal	 C59.9/ 	 2	 2.2	 4	 2.8	 2	 1.8	 8	 2.3
 cell tumor	 C62.9

Nephroblastoma and other	 C64	 2	 2.2	 3	 2.1	 2	 1.8	 7	 2.0

 nonepithelial renal tumors

Neuroblastoma 	 C74.9	 2	 2.2	 2	 1.4	 2	 1.8	 6	 1.7

Hodgkin lymphoma	 C81	 2	 2.2	 2	 1.4	 0	 0	 4	 1.2

Chondrosarcoma	 C49.9	 1	 1.1	 0	 0	 3	 2.7	 4	 1.2

Extragonadal germinoma	 C38.3/ 

	 C48.8/ 	 0	 0	 1	 0.7	 3	 2.7	 4	 1.2

	 C72.9	

Fibrosarcoma	 C49	 1	 1.1	 2	 1.4	 1	 0.9	 4	 1.2

Hepatoblastoma	 C22.2	 0	 0	 2	 1.4	 2	 1.8	 4	 1.2

Skin carcinoma	 C44.91/ 

	 C44.92	
0	 0	 2	 1.4	 1	 0.9	 3	 0.9

Ewing sarcoma	 C40.0/ 

	 C40.1/ 

	 C40.2/ 

	 C40.3/ 	 1	 1.1	 0	 0	 1	 0.9	 2	 0.6

	 C41.2/ 

	 C41.3/ 

	 C41.4	

Renal carcinoma	 C64.1	 1	 1.1	 0	 0	 1	 0.9	 2	 0.6

Germinoma of the central 

 nervous system	
C72.9	 1	 1.1	 0	 0	 0	 0	 1	 0.2

Burkitt lymphoma	 C83.7	 1	 1.1	 0	 0	 0	 0	 1	 0.2



Volume 77, No.2: 2025 Siriraj Medical Journalhttps://he02.tci-thaijo.org/index.php/sirirajmedj/index 113

Original Article SMJ

TABLE 4. Distribution of pediatric cancer cases, stratified by age group.

Cancer type	 ICD-10			            Age group (years)

		         <2		        2–5		        5–11		     12–18

		  n:41	 %	 n:120	 %	 n:100	 %	 n:83	 %

Lymphoid leukemia	 C91	 14	 34.2	 63	 52.5	 53	 53.0	 33	 39.8

Myeloid leukemia	 C92	 3	 7.3	 8	 6.7	 16	 16.0	 13	 15.7

Retinoblastoma	 C69.2	 8	 19.5	 24	 20.0	 1	 1.0	 0	 0

Myelodysplastic and 

 myeloproliferative disease	
C94.6	 2	 4.9	 3	 2.5	 7	 7.0	 11	 13.3

Non-Hodgkin lymphoma 

 (except Burkitt lymphoma)	
C82-C86	 2	 4.9	 2	 1.7	 6	 6.0	 4	 4.8

Osteosarcoma	 C41.9	 0	 0	 0	 0	 6	 6.0	 5	 6.0

Rhabdomyosarcoma	 C49.9	 3	 7.3	 2	 1.7	 3	 3.0	 2	 2.4

Malignant gonadal germinal	 C59.9/  

 cell tumor	 C62.9	
2	 4.9	 3	 2.5	 1	 1.0	 2	 2.4

Nephroblastoma and other 

 nonepithelial renal tumors	
C64	 1	 2.4	 4	 3.3	 1	 1.0	 1	 1.2

Neuroblastoma	 C74.9	 2	 4.9	 3	 2.5	 1	 1.0	 0	 0

Hodgkin lymphoma	 C81	 0	 0	 1	 0.8	 1	 1.0	 2	 2.4

Chondrosarcoma	 C49.9	 0	 0	 0	 0	 0	 0	 4	 4.8

Extragonadal germinoma	 C38.3/ 

	 C48.8/ 	 0	 0	 2	 1.7	 0	 0	 2	 2.4

	 C72.9	

Fibrosarcoma	 C49	 1	 2.4	 2	 1.7	 1	 1.0	 0	 0

Hepatoblastoma	 C22.2	 3	 7.3	 1	 0.8	 0	 0	 0	 0

Skin carcinoma	 C44.91/ 

	 C44.92	
0	 0	 1	 0.8	 2	 2.0	 0	 0

Ewing sarcoma	 C40.0/ 

	 C40.1/ 

	 C40.2/ 

	 C40.3/ 	 0	 0	 0	 0	 1	 1.0	 1	 1.2

	 C41.2/ 

	 C41.3/ 

	 C41.4	

Renal carcinoma	 C64.1	 0	 0	 0	 0	 0	 0	 2	 2.4

Germinoma of the central 

 nervous system	
C72.9	 0	 0	 1	 0.8	 0	 0	 0	 0

Burkitt lymphoma	 C83.7	 0	 0	 0	 0	 0	 0	 1	 1.2
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Fig 2. Top 10 cancers in male and female pediatric patients.

leukemia was more common in males than females.14 

Leukemia was the most common pediatric cancer in 
our study, potentially explaining the higher number of 
observed cases in males than females.
	 Cancer was reported most often in patients aged 
2–5 years and least often in patients aged <2 years in our 
study. Cancer incidence among children and adolescents 
is known to vary by age.15 Leukemia and brain tumors 
were found to be most commonly reported in children 
aged <9 years, and lymphoma, germinoma, and epithelial 
cancer in adolescents.16 Leukemia was the most frequently 
reported cancer in our study. Therefore, the age group with 
the most cancer reports aligned with the age group with 
the highest leukemia incidence, which was reported as age 
1–4 years.17 The relatively small proportion of pediatric 

cancers reported in patients aged <2 years may reflect 
undiagnosed cases. Diagnosing cancer in very young 
patients is challenging for medical professionals due to 
the presence of nonspecific indications and symptoms, 
frequently resulting in misdiagnosis and delayed diagnosis.18 

There had been numerous initiatives to improve the 
early diagnosis of pediatric cancer. Both genetic and 
clinical screenings for retinoblastoma were deemed 
useful for early diagnosis.19 Nonetheless, screening for 
nephroblastoma through the evaluation of homovanillic 
acid and vanillylmandelic acid excretion frequently resulted 
in overdiagnosis. Thus, risk-based screening had become 
the preferable option.20 To comprehensively implement 
risk-based screening in a country, health policies governing 
such screening are necessary. This study demonstrated 
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the prevalence of pediatric cancers by age and gender, 
particularly among children in Indonesia. Based on this 
epidemiological data, a well-structured health policy 
regarding early diagnosis might be accomplished.21

	 The top three pediatric cancers reported in our 
study were lymphoid leukemia, myeloid leukemia, and 
retinoblastoma. This finding is consistent with data from 
the World Health Organization’s (WHO) Global Initiative 
for Childhood Cancer, which reported hematopoietic 
neoplasms, such as leukemia, and embryonal tumors, 
including retinoblastoma, to be the leading pediatric 
malignancies.22 Leukemia has been acknowledged as the 
most common pediatric cancer worldwide throughout past 
decades. Previous studies on childhood cancer from 2003 
to 2019 reported that leukemia had the highest incidence 
among pediatric cancers in the United States.16 Other 
studies also reported leukemia as the most common in 
other continents, including Asia and Australia.23,24 
	 Our finding is also consistent with data from the 
WHO’s Cancer Country Profile 2020, which indicated that 
leukemia was the most common cancer in those aged 0–14 
years in Indonesia (2251 cases).25 Acute lymphoblastic 
leukemia was the predominant leukemia subtype in 
pediatric patients.26 In our study, lymphoid leukemia 
was the most common pediatric cancer reported in all 
age groups, while myeloid leukemia was most frequently 
reported in those aged 5–11 years. One study on leukemia 
trends from 1990 to 2019 demonstrated that while leukemia 
had the highest incidence among those aged <5 years, 
its overall incidence was considerably high in all age 
groups.27 Our study reported 33 cases of retinoblastoma, 
mostly in those aged <5 years. Retinoblastoma is the 
most common ocular malignancy in children. Globally, 
14.1 per 1 million children aged <5 years are diagnosed 
with retinoblastoma.28 Retinoblastoma is remarkably 
diagnosed within early childhood, with a median age 
at diagnosis of 23.2 months.29

	 The last reported cancers in our study were 
germinoma of the central nervous system and Burkitt 
lymphoma, which is consistent with previous studies that 
reported a low incidence of both cancers. The incidence 
of germinoma of the central nervous system was 0.1 and 
0.4 per 100,000 children annually in the United States and 
Asia, respectively.30,31 The incidence of Burkitt lymphoma 
was also particularly low in Asia at <2 cases per million 
population.32 Germinoma of the central nervous system 
is a rare malignancy of the central nervous system in 
children, accounting for 3% of all pediatric brain tumors.33 
It is reportedly more common in males than females, 
with a median age at diagnosis of approximately 13 
years.31 Burkitt lymphoma is an uncommon form of 

non-Hodgkin lymphoma.32 One study reported that 
Burkitt lymphoma was more commonly diagnosed in 
males than females, with a median age at diagnosis of 
around 4–5 years.34

	 The distribution of pediatric cancers by age group varied 
in our study. For those aged <2 years, the top five pediatric 
cancers were lymphoid leukemia (34.2%), retinoblastoma 
(19.5%), myeloid leukemia (7.3%), rhabdomyosarcoma 
(7.3%), and hepatoblastoma (7.3%). For those aged 2–5 
years, the top five pediatric cancers were lymphoid leukemia 
(52.5%), retinoblastoma (20%), myeloid leukemia (6.7%), 
nephroblastoma (3.3%), and three cancers with the same 
frequency (2.5%): myelodysplastic and myeloproliferative 
disease, malignant gonadal germinal cell tumor, and 
neuroblastoma. For those aged 5–11 years, the top five 
pediatric cancers were lymphoid leukemia (53%), myeloid 
leukemia (16%), myelodysplastic and myeloproliferative 
disease (7%), non-Hodgkin Lymphoma (except Burkitt 
lymphoma) (6%), and osteosarcoma (6%). For those 
aged 12–18 years, the top five pediatric cancers were 
lymphoid leukemia (39.8%), myeloid leukemia (15.7%), 
myelodysplastic and myeloproliferative disease (13.3%), 
osteosarcoma (6%), and two cancers with the same 
frequency (4.8%): non-Hodgkin Lymphoma (except 
Burkitt lymphoma) and chondrosarcoma.
	 Regarding gender, lymphoid leukemia, myeloid 
leukemia, retinoblastoma, and myelodysplastic and 
myeloproliferative disease were among the top four 
pediatric cancers reported in both genders, with an 
overall incidence slightly higher in males. Non-Hodgkin 
lymphoma (except Burkitt lymphoma), nephroblastoma, 
and neuroblastoma were slightly more common in 
males, whereas osteosarcoma, rhabdomyosarcoma, and 
hepatoblastoma were slightly more common in females. 
The incidence of lymphoma among male and female 
was nearly equal, consistent with findings from prior 
research.35 
	 Leukemia, particularly lymphoid leukemia, remained 
the leading cancer in all age groups and genders, which is 
consistent with the high incidence of leukemia reported 
in previous studies.18, 23-25 Retinoblastoma was mostly 
reported in males aged <5 years, similar to a study by 
Barbosa et al. that reported 91% of retinoblastoma patients 
were aged <4 years with a male-to-female ratio of 1.3:1, 
with its incidence declining with age (<4 years: 7.02 per 
million; 5–9 years: 0.46 per million; 10–14 years: 0.05 per 
million; 15–19 years: 0.03 per million).36 Myelodysplastic 
and myeloproliferative disease was reported among 
patients aged 2–18 years and was slightly more common 
in males (7%) than females (6%) in our study. These 
findings are consistent with a previous study that reported 
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this disease occurred at any age and affected males and 
females almost equally.37

	 Rhabdomyosarcoma and hepatoblastoma were 
frequently reported in patients aged <2 years, with the 
incidence slightly higher in females than males. Both 
rhabdomyosarcoma and hepatoblastoma were reported 
to be diagnosed in early childhood. Rhabdomyosarcoma, 
especially embryonal rhabdomyosarcoma, was reported 
to be more frequent than other subtypes, with over 40% of 
cases involving patients aged 0–4 years.38 Hepatoblastoma 
was also reported to be diagnosed with a median age of 14 
months.39 However, in our study, more rhabdomyosarcoma 
and hepatoblastoma cases were reported in females than 
males, which is inconsistent with previous studies that 
reported them to be more common in males (male-to-
female ratio: 1.51 for rhabdomyosarcoma and 1.57 for 
hepatoblastoma).38,40 This disparity was suspected to be 
caused by the lower overall survival of male than female 
patients with rhabdomyosarcoma and hepatoblastoma, 
leading to undiagnosed cases due to death before confirmed 
diagnosis.40,41

	 Osteosarcoma and Ewing sarcoma were reported 
in patients aged >5 years in our study, consistent with 
the epidemiology of these cancers, which are common in 
adolescents.42 Osteosarcoma was slightly more common 
in females than males in our study, similar to a previous 
study that reported 51.2% and 48.8% of patients with 
osteosarcoma were female and male, respectively.43 This 
study reported that nephroblastoma was more common in 
males (5/8 cases), and more than half of the cases involved 
patients aged <5 years. On average, nephroblastoma is 
more common in females than in males. Nonetheless, 
one study demonstrated that the male-to-female ratio 
was 1:1 in early childhood and increased with age.44 In 
our study, two-thirds of neuroblastoma cases involved 
males, consistent with a previous study that demonstrated 
male preponderance, with a male-to-female ratio of 1.2.45 

Limitations 
	 This study was based on data from the HBCR of 
Indonesia’s National Referral Hospital, which cancer cases 
were referred from primary and secondary healthcare 
to tertiary healthcare. Thus, we excluded cases that were 
not referred to the tertiary healthcare. The potential of 
underreporting was a limitation in this study. 

Strengths and Future Aspects
	 This study provided important epidemiological data 
on pediatric cancers in Indonesia. We believe that this 
study could serve as a fundamental framework for the 
initiation of a population-based data registry in pediatric 

cancers. Both hospital-based and population-based data 
registries in Indonesia are expected to contribute to 
the GLOBOCAN model, thus improving the global 
pediatric cancer epidemiological data. By providing this 
epidemiological data on pediatric cancers, our expectation 
was that health policy regulators could establish a well-
structured policy regarding pediatric cancer screening 
strategies, thereby improving early diagnosis. Thus, an 
accurate and early treatment could be given in order to 
reduce the mortality rate of pediatric cancers. 

CONCLUSION 
	 As a conclusion, the three most common pediatric 
cancers were lymphoid leukemia, myeloid leukemia, and 
retinoblastoma. No significant disparity was observed in the 
annual reports of pediatric cancers. Males predominated 
over females due to the substantial prevalence of leukemia 
cases. Most pediatric cancers were observed in patients 
aged 2–5 years. While the distributions of pediatric 
cancers varied by age and gender, leukemia remained 
the leading pediatric cancer. 
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