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Abstract

Background: Bihar faces various healthcare challenges and has limited access to spe-
cialised cancer care and systematic cancer surveillance. The establishment of the Homi 
Bhabha Cancer Hospital and Research Centre (HBCH&RC), Muzaffarpur, a unit of Tata 
Memorial Hospital offers state-of-art cancer care services, and a valuable platform to 
describe the cancer patterns through hospital-based registry data.

Methods: This study analyses data from the Hospital-Based Cancer Registry (HBCR) at 
HBCH&RC, Muzaffarpur, covering the years 2021–2022. Cancer pattern was assessed 
with respect to sociodemographic characteristics, cancer site distribution, stage at pre-
sentation and treatment patterns. Factors associated with treatment uptake were exam-
ined using binary logistic regression. Data were coded using the International Classifica-
tion of Diseases for Oncology and analysed using standard registry guidelines.

Results: Among the 5,285 registered cases, 2,904 cases had complete records, while 
information on disease behaviour and treatment was unavailable for 2,381 cases (45%) 
due to suboptimal maintenance of electronic medical records during the initial years of 
hospital functioning. Of the remaining 2,904 cases, 2,878 (99.1%) were malignant. Mouth 
(418, 28%), tongue (119, 8.2%), prostate (69, 4.7%), stomach (62, 4.2%) and lung cancer 
(62, 4.2%) dominated among males; while breast (436, 30.7%), cervix (192, 13.5%), gall 
bladder (163, 11%), ovary (82, 5.8%) and lung cancers (70, 4.9%) were frequent among 
females. Only half of the registered cancer patients undertook definitive treatment at the 
study centre. Logistic regression revealed lower treatment uptake among older patients 
(60–69 years: odds ratio (OR) = 0.62; 95% confidence interval (CI): 0.48–0.81; p < 0.001; 
≥70 years: OR = 0.45; 95% CI: 0.34–0.60; p < 0.001). Higher education levels were posi-
tively associated with treatment uptake (primary education: OR = 1.36; 95% CI: 1.07–
1.72; p = 0.011; secondary education or above: OR = 1.32; 95% CI: 1.08–1.62; p = 0.006) 
than illiterates. Patients with monthly income (≤₹5,000: OR = 0.70; 95% CI: 0.59–0.84; 
p <0.001), residence outside Muzaffarpur district, locoregional disease extent and lack of 
government financial scheme coverage were also independently associated with reduced 
treatment uptake.
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Conclusion: The cancer profile observed reflects a high burden of preventable and tobacco-related cancers, late-stage presentation and sub-
stantial socioeconomic barriers hindering treatment uptake and completion. The present HBCR data can be used as a database for diverse 
epidemiological studies, expanding treatment infrastructure and planning cancer control programs. 

Keywords: hospital-based cancer registry, Bihar, oral cancer, breast cancer, health inequity

Introduction

The global shift in disease patterns has led to a rapid rise in noncommunicable diseases (NCDs), particularly in low- and middle-income 
countries (LMICs), which account for nearly 73% of all NCD-related deaths [1]. Cancer alone contributes to approximately one-fourth of this 
burden. India has been significantly affected by this transition, with cancer now ranking among the leading causes of morbidity and mortality 
across the nation. In 2024, India was estimated to have 1.56 million new cancer cases and 9.7 million cancer deaths [2]. Within the next two 
decades, the cancer burden in India is projected to rise substantially, with an increase of 90.4% [3].

Data on cancer patients are methodically gathered, maintained and reported by cancer registries. Population-based cancer registries (PBCR) 
and hospital-based cancer registries (HBCR) are the two primary types of cancer registries [4]. PBCR record all incident cancer cases occur-
ring within a defined population, thereby providing measures of cancer occurrence and distribution. HBCR compiles data on patients diag-
nosed and treated at a specific institution, capturing essential clinical, diagnostic, treatment and outcome-related information to support 
patient care evaluation and service planning.

The state of Bihar has a predominantly rural population, with 90% of residents living in rural areas [5]. The first PBCR in the state was estab-
lished in Muzaffarpur district. Its initial findings signified the constraints in access to tertiary healthcare and lack of availability of specialised 
oncology services in the district. Consequently, patients had to travel intra-state and across the country, contributing to delays in diagnosis, 
potentially compromising treatment outcomes [6]. 

Understanding this vital lack of infrastructure, the Department of Health & Family Welfare, Government of Bihar, with assistance from Tata 
Memorial Centre (TMC) Mumbai, a grant-in-aid organisation under the Department of Atomic Energy (DAE), Government of India, established a 
dedicated cancer centre – Homi-Bhabha Cancer Hospital and Research Centre (HBCH&RC) in 2020 within the premises of Shri Krishna Medical 
College and Hospital Muzaffarpur, with the support of Mahamana Pandit Madan Mohan Malaviya Cancer Centre, Varanasi [7]. The establish-
ment of HBCH&RC, Muzaffarpur, under the TMC network represents a major step towards decentralising cancer care in India.

The HBCR was established for HBCH&RC and has been operational since 1 February 2022, with the objective of assessing cancer burden 
experienced by the hospital, supporting hospital administration and monitoring the quality of cancer care services [8]. HBCRs play a comple-
mentary role to PBCRs by providing insights into patient profiles, stage at diagnosis, treatment pathways and health system performance. 
This study presents an analysis of cancer patterns and treatment characteristics among patients registered at HBCH&RC during 2021–2022, 
offering valuable evidence to inform cancer control strategies in Bihar.

Methodology

Study settings 

Muzaffarpur district in Bihar is one of the 38 administrative districts in the state. It is further divided into 16 blocks and is spread over an area 
of approximately 3,122 sq. km. Notably, 90% of the population resides in rural areas, with a population of 4,801,062 [9]. Figure 1 displays the 
location of the HBCH& RC area on a map. 

Study design

A retrospective observational study was conducted using data from the HBCR at HBCH&RC, Muzaffarpur, Bihar. The hospital serves as a 
major referral centre for the Muzaffarpur district and the surrounding regions.
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Figure 1. Location of the hospital on map (HBCH&RC, Muzaffarpur, Bihar).

Data sources and case inclusion

HBCH&RC was formally commissioned on 29 January 2021, and clinical services commenced progressively from early 2021, while the 
HBCR unit was formally established on 1 February 2022. Cases registered between January 2021 and December 2022, preceding the formal 
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HBCR establishment date, were captured through retrospective abstraction of electronic medical records and case files by trained TMC and 
HBCH&RC registry staff. All patients registered in the HBCR between 1 January 2021 and 31 December 2022 were included. Cancer diag-
noses were classified according to International Classification of Diseases, Tenth Revision (ICD-10) for site and International Classification 
of Diseases for Oncology, Third Edition (ICD-O-3) for morphology [10]. Both newly diagnosed (per premium) and previously treated cases 
were recorded.

Variables analysed

Data were collected using a standardised proforma capturing the following details. Sociodemographic variables included age, sex, education, 
occupation, income and district of residence. Clinical variables comprised cancer site, histology of tumour, clinical extent of disease, treat-
ment modality and mode of payment. Treatment status was defined as: (a) treated – received at least one modality of active cancer-directed 
treatment (chemotherapy, surgery or hormonal therapy) administered at HBCH&RC during the study period; or (b) not treated at HBCH&RC 
– included patients referred for radiotherapy to external centres (radiotherapy infrastructure was under construction at HBCH&RC during 
2021–2022), patients receiving palliative or symptom-only management and those lost to follow-up prior to treatment initiation. Treatment 
delivered solely at another institution was not included in this outcome. 

Regarding mode of payment, patients were classified into three groups: (i) covered under governmental schemes and funds – comprising 
Pradhan Mantri Jan Arogya Yojana/Ayushman Bharat Scheme and the Chief Minister’s Medical Relief Fund, Bihar; (ii) covered under non-
governmental schemes – comprising Zakat (Islamic charitable financial assistance) and Improving Paediatric Cancer Care and Treatment 
(ImPaCCT) (a TMC-affiliated support programme for disadvantaged patients); and (iii) payment by self (out-of-pocket). 

Staff training and case abstraction

Two staff members with public health/medical backgrounds were trained at the Centre for Cancer Epidemiology (CCE), TMC, Navi Mumbai. A 
standardised HBCR proforma was developed by CCE in consultation with HBCH&RC clinicians. Cancer case information was abstracted from 
case files and electronic medical records by HBCH&RC and CCE staff under consultant supervision. Tumours were staged with clinician guid-
ance and coded using ICD-10 and ICD-O-3. Canreg5, a software made for PBCR, was used for data management due to resource confines.

Quality control

Data quality was ensured through review by senior TMC staff, with errors discussed with registry staff and clinicians. Further validation was 
performed using the International Agency for Research on Cancer CHECK programme for logical and consistency checks [11] Figure 2 rep-
resents graphical study methodology.

Data submission and analysis

Data for 2,878 cancer cases (2021–2022) were submitted to the Indian Council of Medical Research-National Cancer Registry Programme 
in August 2023, and all queries related to quality control were addressed. Data analysis was conducted using CanReg5 and STATA software. 
Descriptive statistics were used to summarise patient and tumour characteristics. Logistic regression analysis was applied to identify factors 
associated with receipt of treatment. Results are presented as proportions and odds ratios (OR) with 95% confidence intervals (CI). 

Results

A total of 5,285 registered cases, of which about 2,381 (45.1%) had an unknown disease status. Of the remaining 2,904 cases, 2,878 (99.1%) 
were malignant, the rest were benign (0.2%), uncertain (0.1%), in situ (0.02%) and nonmalignant cases (0.1%). Among the malignant cases, 
79.8% were newly diagnosed (per premium) and 20.2% were post-treatment cases, including nine cases with multiple primaries. The mean 
age of cancer patients was 55 and 54 years for males and females, respectively. Table 1 describes the age distribution of cancer cases regis-
tered in Muzaffarpur HBCR (2021–2022).
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Figure 2. Graphical study methodology.

Nearly half of the patients (48.6%) were illiterate, the majority belonged to the Hindu community (84.1%) and females were predominantly 
housewives (40.5%), and agriculture was the most common occupation. A large proportion of patients belonged to the ≥ ₹5,000 (55.35$) 
monthly income category, accounting for 95.8% of the study population. Table 2 describes the sociodemographic details of the cases regis-
tered in HBCH& RC. Of the 2,878 cancer cases, 1,424 (49.4%) patients received treatment at HBCH&RC, of which, 795 (27.6%) underwent 
chemotherapy, 288 (10%) undertook surgery, 239 (8.3%) underwent both chemotherapy and surgery and 43 (1.5%) underwent both che-
motherapy and hormone therapy in addition to surgery. Of all cancer cases, 1,432 (49.8%) did not receive any treatment, of which 342 were 
older cases who had previously sought treatment at HBCH&RC. Table 3 describes the type of treatment taken by cancer cases in HBCH&RC.

Distribution of cancer sites among males

A total of 1,460 cases were registered for males. Among these, cancers of the mouth and tongue constituted the largest share, together 
accounting for over one-third of all male cancers: mouth cancer (419, 28.7%), tongue cancer (119, 8.2%) and prostate cancer (69, 4.7%). 
Stomach cancer and cancers of the trachea, bronchus and lung were reported equally, with 62 cases each (4.2%) and gall bladder cancer 
(GBC) (60, 4.1%). Figure 3a represents the leading sites among males registered in the years 2021–2022 in Muzaffarpur HBCR.
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Oral cavity cancers (mouth and tongue): Mouth cancer peaked in the 35–39-year age group (n = 62, 14.8%; mean age: 52 years), while tongue 
cancer in the 45–49-year age group (n = 19, 16%; mean age: 48 years). Locoregional stage predominated for both (mouth: 67.1%; tongue: 
63.9%). Common subsites included cheek mucosa (mouth: n = 210, 50.1%) and tongue border (n = 78, 65.5%). Squamous cell carcinoma, not 
otherwise specified (NOS), was the predominant histology (mouth: 85.7%; tongue: 89.1%), and among these, Grade II tumours were most 
common (mouth: 52.7%; tongue: 58.8%). Curative treatment was intended for most (mouth: 77.3%; tongue: 83.2%), with chemotherapy 
(mouth: 26.3%; tongue: 30.3%) and surgery (mouth: 24.8%; tongue: 21.0%) as top modalities. Treatment nonuptake at HBCH was high for 
both sites (mouth/tongue: 40.3%).

Prostate cancer: Incidence peaked in the 70–74-year age group (n = 18, 26.1%; mean age: 68 years), with distant metastasis in 44.9% cases 
at diagnosis. Adenocarcinoma NOS (44 cases; 63.8%) and acinar cell carcinoma (21 cases; 30.4%) dominated histologically. Curative intent 
was applied to 81.2%, primarily via hormone therapy in 13 cases (18.8%). Non-uptake reached 37 patients (53.6%).

Stomach cancer: This was most commonly observed in the 65–69-year age group, accounting for ten cases (16.1%), with a mean age at diag-
nosis of 57 years. At presentation, 17 cases (27.4%) were diagnosed at the locoregional stage, while 15 cases (24.2%) had distant metastasis. 
Stomach NOS, was the most frequently involved subsite (37 cases; 59.7%). Adenocarcinoma, NOS, was the predominant histological type 
(41 cases; 66.1%), with Grade II (moderately differentiated) tumours being the most common (21 cases; 33.9%). Curative intent treatment 
was planned for the majority of patients (45 cases; 72.6%). Chemotherapy was the most commonly administered treatment modality (22 
cases; 35.5%). Notably, 30 patients (48.4%) did not receive any treatment at HBCH. 

Table 1. Age distribution of cancer cases registered in Muzaffarpur HBCR (2021–2022).

Age group (in years) Male % Female % Total %

0–4 0 0 1 0.07 1 0.03

5–9 2 0.1 2 0.1 4 0.1

10–14 5 0.3 7 0.5 12 0.4

15–19 13 0.9 14 1 27 0.9

20–24 22 1.5 17 1.2 39 1.4

25–29 47 3.2 36 2.5 83 2.9

30–34 80 5.5 48 3.4 128 4.5

35–39 132 9 100 7.1 232 8.1

40–44 111 7.6 138 9.7 249 8.7

45–49 147 10.1 176 12.4 323 11.2

50–54 116 8 192 13.5 308 10.7

55–59 151 10.3 165 11.6 316 11

60–64 148 10.1 154 10.9 302 10.5

65–69 209 14.3 180 12.7 389 13.5

70–74 175 12 91 6.4 266 9.2

75+ 102 7 97 6.8 199 6.9

Total 1,460 100 1,418 100 2,878 100

Mean age Male: 55 years Female: 54 years

Median age Male: 56 years Female: 54 years

https://doi.org/10.3332/ecancer.2026.2213
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Table 2. Sociodemographic details of cancer cases registered in Muzaffarpur HBCR (2021–2022).

Background characteristics Male % Female % Total %

Education

 Illiterate 516 35.4 879 62.2 1,395 48.6

 Literate 23 1.6 21 1.5 44 1.5

 Primary (1–7 std) 248 17 172 12.2 420 14.6

 Secondary (8–10 std) 449 30.8 233 16.5 682 23.8

 College 216 14.8 103 7.3 319 11.1

 Other 4 0.3 2 0.1 6 0.2

 Not applicable for children 0 0 3 0.2 3 0.1

 Total 1,456 100 1,413 100 2,869* 100

Religion

 Hindu 1,209 83 1,205 85.3 2,414 84.1

 Muslim 245 16.8 207 14.7 452 15.8

 Christian 2 0.1 0 0 2 0.07

 Other 0 0 1 0.07 1 0.03

 Total 1,456 100 1,413 100 2,869* 100

Occupation            

 Housewife 0 0 1,163 82.3 1,163 40.5

 Agriculture 579 39.8 90 6.4 669 23.3

 Retired/Pensioner 85 5.8 8 0.6 93 3.2

 Business 68 4.7 6 0.4 74 2.6

 Student 46 3.2 18 1.3 64 2.2

 Service 34 2.3 27 1.9 61 2.1

 Unemployed 24 1.7 0 0 24 0.8

 Others 617 42.4 100 7.1 717 25

 Unknown 3 0.2 1 0.07 4 0.14

 Total 1,456 100 1,413 100 2,869* 100

Income per month

 <5,000 Rupees 51 3.5 66 4.7 117 4.1

 ≥5,000 Rupees 1,404 96.4 1,344 95.1 2,748 95.8

 Unknown 1 0.1 3 0.2 4 0.1

 Total 1,456 100 1413 100 2,869* 100

Mode of payment

 Covered under governmental schemes and 
funds

200 13.7 219 15.4 419 14.6

 Covered under nongovernmental funds and 
schemes

30 2.1 24 1.7 54 1.9

 Payment by self 1,230 84.2 1,175 82.9 2,405 83.6

 Total 1,460 100 1,418 100 2,878 100

*Nine cases of multiple primaries
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Table 3. Type of treatment taken by cancer cases in HBCH&RC.

Treatment Male % Female % Total %

Availed treatment 740 49.7 684 48.3 1,424 49.4

Chemotherapy 424 29.0 371 26.2 795 27.6

CT+HT 7 0.5 23 1.6 30 1.0

Hormone therapy 14 1.0 13 0.9 27 0.9

Surgery 197 13.5 91 6.4 288 10.0

Surgery + 
Chemotherapy

94 6.4 145 10.2 239 8.3

Surgery +CT +HT 2 0.1 41 2.9 43 1.5

Surgery +Hormone 
therapy

2 0.1 0 0.0 2 0.1

No treatment 713 48.8 719 50.7 1,432 49.8

Unknown 
treatment status

7 0.5 15 1.0 22 0.8

Total 1,460 100 1,418 100 2,878 100

https://doi.org/10.3332/ecancer.2026.2213
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Figure 3. (a): Number and proportion of leading sites registered among males in Muzaffarpur HBCR, for the years 2021–2022. (b): Number and proportion 
of leading sites registered among females in Muzaffarpur HBCR, for the years 2021–2022.

Lung cancer: Peak incidence was in the 65–69-year age group (n = 15, 24.2%; mean age: 64 years), with distant metastasis in 32 cases 
(51.6%), lung NOS subsite was reported in 50 cases (80.7%); with adenocarcinoma NOS (15 cases; 24.2%) and squamous cell carcinoma (14 
cases; 22.6%) leading; Grade III tumours comprised of 9 cases (14.5%). Curative intent reached 64.5%, driven by chemotherapy (29 cases; 
46.8%). Non-uptake stood at 30 cases (48.4%).

Distribution of cancer sites among females

Among the 1,418 female cancer cases, breast cancer was the leading site, with 436 cases (30.7%), followed by 192 cases of cancer of the 
cervix uteri (13.5%). GBC accounted for 163 cases (11.5%), ovarian cancer for 82 cases (5.8%) and cancers of the trachea, bronchus and lung 
for 70 cases (4.9%). Figure 3b represents the leading sites among females registered in the years 2021–2022 in Muzaffarpur HBCR.

Breast cancer: Peak incidence occurred in the 50–54-year age group (n = 73, 16.7%; mean age: 52 years), with locoregional stage in 50.5%. 
Breast NOS subsite dominated (378 cases; 86.7%), followed by upper outer quadrant (31 cases; 7.1%). Infiltrating duct carcinoma prevailed 
histologically (387 cases; 88.8%), with Grade III in 198 cases (45.4%). About 15% were triple-negative (ER/PR/HER2-negative). Curative 
intent applied to 345 cases (79.1%). Chemotherapy alone was the most common treatment modality (102 cases; 23.4%), followed by surgery 
combined with chemotherapy (87 cases; 20.0%). Notably, 160 patients (36.7%) did not receive any treatment at HBCH.
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Cervix uteri cancer: Cases peaked jointly in 45–49-year and 55–59-year age groups (n = 64, 33.3%; mean age: 57 years), nearly half of the patients 
were diagnosed at the localised stage (93 cases; 48.4%). Cervix uteri NOS subsite was reported in 183 cases (95.3%). Squamous cell carcinoma 
(nonkeratinising, NOS) was the predominant histological type (73 cases; 38.0%). Grade II (moderately differentiated) tumours were observed in 35 
cases (18.2%). Curative intent treatment was planned for 142 cases (74.0%), and chemotherapy was administered in 28 cases (14.6%).

Ovarian cancer: The 50–54-year age group marked peak incidence (n = 12, 14.6%; mean age: 52 years), with distant metastasis in 30 cases 
(36.6%). Serous cystadenocarcinoma was the most common histology (36 cases; 43.9%). Grade III tumours were observed in 32 cases 
(39.0%). Curative treatment was planned for the majority of patients, with 65 cases (79.3%) receiving treatment with curative intent. Chemo-
therapy was administered in 29 cases (35.4%). A total of 25 patients (30.5%) did not receive any treatment at HBCH.

Cancers of the trachea, bronchus and lung: most commonly observed in the 65–69-year and 75+-year age group (n = 13, 18.6%; mean age: 
62 years), with distant metastasis in 30 cases (42.9%), lung NOS subsite prevailed (50 cases; 71.4%), alongside adenocarcinoma NOS (17 
cases; 24.3%) and Grade III (5 cases; 4.1%). Curative intent applied to 49 cases (70.0%), led by chemotherapy (27 cases; 38.6%). Non-uptake 
reached 38 cases (54.3%).

GBC: This was the third and sixth most common site in females and males, respectively. The incidence peaked relatively earlier in females 
(40–49) than males (70–74). Advanced-stage disease was common, with distant metastasis present in 69 (44.2%) females and 28 (54.9%) 
of males. Adenocarcinoma, NOS was the predominant histological subtype, accounting for 96 cases (61.5%) among females and 28 cases 
(54.9%) among males. Grade II tumours were the most common among females (42 cases; 26.9%), while Grade III tumours predominated 
among males (12 cases; 23.5%). Chemotherapy was the most frequently administered treatment modality, received by 67 females (42.9%) 
and 18 males (35.3%). Despite treatment planning, a substantial proportion of patients did not initiate treatment at HBCH&RC, including 31 
males (60.8%) and approximately half of the females diagnosed with GBC.

Paediatric cancer

Paediatric cancers constituted a small proportion of the overall cancer burden at HBCH&RC, with only 17 cases (0.6%) among 2,878 regis-
tered cancers in 2021–2022. Girls accounted for a higher share of cases (58%) compared to boys (42%), and the majority of patients (70.6%) 
were in the 10–14 years’ age group. Most cases were newly diagnosed (82.4%) and predominantly belonged to the Hindu religion (88.2%). 
Over half of the paediatric cases were from Muzaffarpur district (58.8%), followed by Vaishali (11.8%), with the remainder distributed across 
neighbouring districts. Nearly two-thirds of children (64.7%) received treatment, with a higher treatment uptake among girls (80%) than 
boys (42.9%); chemotherapy was the most common treatment modality (52.9%), while 35.3% did not receive any treatment. According to 
International Classification of Childhood Cancer, Third Edition classification, lymphoid leukaemia and osteosarcoma were the most frequent 
malignancies, each accounting for 29.4% of cases, followed by Hodgkin lymphoma (17.6%). 

Geriatric cancer burden

Among patients aged ≥65 years, distinct gender-specific cancer patterns were observed. In males, cancers of the tongue were most frequent 
(119 cases; 8.2%), followed by prostate (48 cases; 4.7%), lung (37 cases; 4.2%), stomach (22 cases; 4.2%) and gall bladder (60 cases; 4.1%). 
In females, breast cancer predominated (98 cases; 30%), followed by cervical cancer (71 cases; 13.5%), gall bladder (41 cases; 11%) and lung 
cancer (13 cases; 4.9%).

Tobacco-related cancers

Tobacco-related cancers (TRCs) accounted for a substantial proportion of the cancer burden at HBCH&RC, with 964 cases (33.5%) among 
the 2,878 registered cancers during the study period. A marked gender difference was observed, with over half of all male cancers being 
tobacco-related (767 cases; 52.5% of 1,460 males) compared to only 197 cases (13.9%) among 1,418 females. Cancers of the mouth (48.1%) 
and tongue (17.6%) together formed the majority of TRCs, particularly among males, where mouth cancer alone constituted 54.6% of cases. 

https://doi.org/10.3332/ecancer.2026.2213
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Lung cancer was another major site, accounting for 13.7% TRC burden overall, and was notably more common among females (35.7%) than 
males (8.1%). Other tobacco-associated sites included the lip, larynx, oesophagus, urinary tract, oropharynx and hypopharynx, each contrib-
uting smaller proportions. 

Haematological malignancies

During 2021–2022, a total of 166 haematological malignancies were registered at HBCH&RC, with a clear male predominance (120 males 
versus 46 females). NonHodgkin lymphoma was the most common haematological cancer, accounting for 65 cases (39.2%), followed by 
myeloid leukaemia with 37 cases (22.3%) and multiple myeloma with 26 cases (15.7%). Lymphoid leukaemia contributed 23 cases (13.9%), 
while Hodgkin’s lymphoma comprised 13 cases (7.8%). Rare malignancies, such as other specified lymphomas and malignant immunoprolif-
erative diseases together accounted for less than 2% of cases. Among males, nonHodgkin lymphoma (37.5%) and myeloid leukaemia (22.5%) 
were the leading diagnoses, whereas among females, nonHodgkin lymphoma (43.5%) and lymphoid leukaemia (15.2%) were more prominent. 
Overall, the distribution highlights the predominance of lymphomas and leukaemia among haematological malignancies treated at the centre.

Table 4 shows the association of sociodemographic and clinical factors with treatment uptake at HBCH&RC during 2021–2022, using uni-
variate and multivariate logistic regression analyses. Overall, 49.4% of patients received treatment. Increasing age showed a strong inverse 
association with treatment uptake: patients aged 60–69 years (OR 0.62; 95% CI 0.48–0.81; p < 0.001) and ≥70 years (OR 0.45; 95% CI 
0.34–0.60; p < 0.001) were significantly less likely to receive treatment compared to those below 40 years. Patients with monthly income 
≤₹5,000 had lower odds of treatment (OR 0.70; 95% CI 0.59–0.84; p < 0.001). Higher education was positively associated with treat-
ment, both for primary education (OR 1.36; 95% CI 1.07–1.72; p = 0.011) and secondary or above education (OR 1.32; 95% CI 1.08–1.62;  
p = 0.006) compared to illiterate patients. Patients from East Champaran, Sitamarhi and Vaishali (OR 0.69; 95% CI 0.56–0.85; p < 0.001) and 
from other districts (OR 0.76; 95% CI 0.62–0.92; p = 0.005) had significantly lower odds of receiving treatment than those from Muzaffarpur. 
New cases were more likely to receive treatment than old cases (OR 1.89; 95% CI 1.53–2.32; p < 0.001). Compared to localised disease, 
locoregional disease showed higher treatment uptake (OR 0.80; 95% CI 0.64–1.00; p = 0.047), while distant metastasis was not significantly 
associated (OR 1.13; 95% CI 0.88–1.45; p = 0.326); cases with unknown or not applicable extent were significantly less likely to receive treat-
ment (OR 0.58; 95% CI 0.47–0.71; p < 0.001). Mode of payment showed the strongest association, with self-paying patients being markedly 
less likely to receive treatment compared to those availing schemes (OR 0.08; 95% CI 0.06–0.12; p < 0.001).

Discussion

HBCRs are essential in understanding the pattern of cancer care and health infrastructure. This study highlights the cancer burden observed 
in a specialised cancer hospital in the rural district of Muzaffarpur. In settings where cancer care facilities are concentrated in the state capi-
tal, HBCH&RC played a crucial role in bridging healthcare gaps by providing state-of-the-art facilities in rural and underserved population of 
Bihar state. HBCH&RC operates under a subsidised service delivery model, as HBCH&RC is a unit of TMC – a grant-in-aid institute, under 
DAE, Government of India, with most clinical services provided at nominal cost.

Oral cancer (OC), specifically of the mouth and tongue, predominates as the leading site among males reporting in the hospital. A similar 
pattern was observed in HBCR of another tertiary care centre in Bihar, which reported OC as the most commonly reported malignancy, and 
demonstrated an increasing trend over time [12]. Comparable findings have been reported by rural HBCRs, other hospitals and PBCRs across 
India, indicating a high burden of OC across the nation [2, 13–16]. 

Prostate and lung cancers were also among the top sites, and most patients reported with advanced stages of disease; similar to the pattern 
reported across 96 hospitals and various PBCRs [2, 14]. The advanced presentation can be due to low awareness of disease, with early signs 
and symptoms often being overlooked or misinterpreted, pertaining to delayed health-care seeking behaviour, and advanced manifestation 
of the disease [17, 18]. 
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Table 4. Characteristics of patients who received treatment at HBCH&RC in 2021–2022.

Characteristics Treatment status Univariate Multivariate

  Not treated Treated n (%) OR (95%CI) p-value OR (95%CI) p-value

Total 1,432 (49.8) 1,424 (49.4)        

Sex            

 Male® 713 (48.84) 747 (51.16)        

 Female 719 (50.71) 699 (49.29) 0.93 (0.80–1.07) 0.316 0.93 (0.79–1.10) 0.416

Age group            

 Below 40® 211 (40.11) 315 (59.89)        

 40–49 256 (44.76) 316 (55.24) 0.83 (0.65–1.05) 0.12 0.88 (0.68–1.15) 0.362

 50–59 300 (48.08) 324 (51.92) 0.72 (0.57–0.91) 0.007 0.83 (0.64–1.07) 0.153

 60-69 374 (54.12) 317 (45.88) 0.57 (0.45–0.71) <0.001 0.62 (0.48–0.81) <0.001

 70 and above 291 (62.58) 174 (37.42) 0.4 (0.31–0.52) <0.001 0.45 (0.34–0.6) <0.001

Income            

 More than 5,000 Rupees 452 (45.84) 534 (54.16)        

 Upto 5000 Rupees 980 (51.8) 912 (48.20) 0.79 (0.68–0.92) 0.002 0.70 (0.59–0.84) <0.001

Religion            

 Others® 232 (50.77) 225 (49.23)        

 Hindu 1,200 (49.57) 1,221 (50.43) 1.05 (0.86–1.28) 0.638 1.06 (0.84–1.32) 0.635

Education            

 Illiterate® 753 (53.71) 649 (46.29)        

Upto primary 218 (46.88) 247 (53.12) 1.31 (1.07–1.62) 0.011 1.36 (1.07–1.72) 0.011

 Secondary and above 461 (45.6) 550 (54.40) 1.38 (1.18–1.63) <0.001 1.32 (1.08–1.62) 0.006

District            

 Muzaffarpur® 650 (46.3) 754 (53.7)        

 East Champaran, Sitamarhi 
and Vaishali

370 (55.3) 299 (44.7) 0.70 (0.58–0.84) <0.001 0.69(0.56–0.85) <0.001

 Other districts 412 (51.18) 393 (48.82) 0.82 (0.69–0.98) 0.027 0.76 (0.62–0.92) 0.005

Type of case            

 Old® 339 (58.45) 241 (42.00)        

 New 1,093 (48.00) 1,205 (52.00) 1.55 (1.29–1.86) <0.001 1.89 (1.53–2.32) <0.001

Extent            

 Localised® 320 (54.51) 267 (45.49)        

 Locoregional 473 (45.57) 565 (54.00) 0.7 (0.57–0.86) 0.001 0.80 (0.64–1.0) 0.047

 Distant metastasis 197 (43.00) 260 (57.00) 1.1 (0.89–1.38) 0.378 1.13 (0.88–1.45) 0.326

 Not applicable/Unknown 442 (55.53) 354 (44.47) 0.67 (0.56–0.81) <0.001 0.58 (0.47–0.71) <0.001

Mode of payment            

 Schemes availed® 49 (10.36) 424 (89.64)        

 Payment by self 1,383 (57.51) 1,022 (42.49) 0.09 (0.06–0.12) <0.001 0.08 (0.06–0.12) <0.001

https://doi.org/10.3332/ecancer.2026.2213


Re
se

ar
ch

ecancer 2026, 20:2213; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2213� 13

Among women, breast and cervical cancers were predominant; in line with the pattern observed across HBCRs and PBCRs in the country. 
The pattern remains similar in rural and urban HBCRs and across populations globally and in India. Breast cancer predominates owing to its, 
growing influence of reproductive, hormonal and lifestyle-related risk factors, while cervical cancer continues to prevail owing to persistent 
HPV infection, lack of awareness of screening and HPV- vaccination programs [19, 20].

In comparison with neighbouring LMICs, the Nepal HBCR documented bronchus and lung cancers as the leading sites in males, whereas 
breast and cervical cancers were most frequent among females [21]. 

GBC was among the leading malignancies for both sexes, with almost half of cases reporting at distant metastasis. A similar burden was 
observed in the neighbouring HBCR with GBC reporting an increasing trend, consistent with the known Gangetic plain GBC belt [22]. A 
spatial analysis further strengthens this association with the district nearer to river Ganga reporting significantly higher risk of GBC [23]. 
Population-based survival estimates of Muzaffarpur for patients diagnosed in 2018, indicated that none of the females survived after 3 years 
of diagnosis with GBC [7]. Early-stage disease presentation for GBC is relatively uncommon, reflecting delayed health-seeking behaviour and 
lack of awareness. The establishment of HBCH&RC has improved the access towards cancer diagnostics and treatment facilities for the rural 
population of Bihar, which shall be exhibited in future reports.

Only about half of the malignant cases received active treatment at HBCH&RC, a finding comparable with reports from other HBCRs in India, 
where substantial proportions of patients either do not initiate or discontinue treatment after registration [24, 25]. 

Sociodemographic variables affected treatment uptake as observed in our analysis. Increasing age was inversely associated with treat-
ment uptake, with patients aged 60 years and above significantly are less likely to receive treatment. A Japanese study reported that when 
compared to patients aged 40 years or below, patients above 85 years did not initiate treatment [26]. Similar patterns have been reported 
from HBCRs and tertiary cancer centres across India, where advanced age is often associated with comorbidities, poor performance status, 
delayed presentation and social dependency, all of which negatively influence treatment decisions [27–29].

Socioeconomic status emerged as a major determinant of treatment uptake. Patients with lower monthly income had significantly reduced 
odds of receiving treatment, highlighting financial constraints as a key barrier to cancer care in India. Mode of payment showed the stron-
gest association with treatment uptake. Patients who were self-paying were markedly less likely to receive treatment compared to those 
availing government or insurance-based schemes. This finding is strongly supported by studies across India, which consistently demonstrate 
improved treatment initiation and continuity among patients covered under government-funded health insurance schemes [30, 31]. Vari-
ous studies and analyses have consistently shown that out-of-pocket expenditure and indirect costs contribute substantially to treatment 
noninitiation and abandonment [32, 33]. 

Educational status was positively associated with treatment uptake, with patients having primary/secondary and above education being 
more likely to receive treatment. A Brazilian study reported that women with college education (compared to illiterates) had less chance of 
having late-stage diagnosis (OR: 0.32; 95% CI:0.29–0.35) [34]. This observation aligns with the foundation that education improves health 
awareness, timely health-seeking behaviour and the ability to navigate complex cancer care pathways. 

Geographic disparities were also evident, as patients residing outside Muzaffarpur district had significantly lower odds of receiving treat-
ment. Similar findings have been documented in studies, where distance from the treating centre, travel time, accommodation issues and 
loss of daily wages have been identified as important contributors to poor treatment uptake, particularly among rural populations [7, 35].

Newly registered cases were more likely to receive treatment than older cases. This is consistent with observations indicating previously 
diagnosed patients often experience treatment discontinuation due to disease progression, prior treatment fatigue, financial exhaustion or 
loss to follow-up [36, 37]. With respect to the clinical extent of disease, patients with unknown or not applicable staging had significantly 
lower odds of receiving treatment. Incomplete diagnostic work-up and poor documentation have been repeatedly highlighted as indicators of 
fragmented care and missed treatment opportunities [38, 39]. The lack of a significant association between distant metastasis and treatment 
uptake reflects the provision of palliative or symptom-directed treatment even in advanced disease at tertiary centres [40]. 

The high non-treatment rate is not merely a measure of individual patient choice, but reflects compounding system-level deficiencies: 
absence of in-house radiotherapy during 2021–2022 (necessitating referrals that interrupt treatment continuity), the markedly inverse 
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association of self-payment with treatment, geographical barriers with respect to the distance travelled and age-related attrition. The estab-
lishment of radiotherapy units and strengthening of cancer care infrastructure shall improve treatment continuity, reducing the proportion 
of patients remaining untreated. 

Overall, these findings highlight persistent sociodemographic, economic and health system barriers to cancer treatment uptake. The find-
ing signifies that government and nongovernmental scheme coverages are strong predictors of treatment completion. There is a lack of 
awareness regarding government schemes, leading to high out-of-pocket expenditures causing treatment abandonment [31]. Strengthening 
patient-navigation, improving access for patients from distant districts and targeted support for elderly and socioeconomically disadvantaged 
patients can increase treatment uptake and promote better clinical outcomes. 

Limitations

A key limitation is the high proportion of cases with unknown disease status (45.1%), it was largely attributable to the hospital being newly 
established, the initial year of registry operations, lack of trained staff and incompletely functional electronic medical records system. Simi-
lar findings were reported in another rural HBCR, where incomplete documentation was observed during the initial year of operation [13]. 
Further, the results lack generalisability, due to the prominent referral nature of HBCH&RC. The burden at HBCH&RC reflects its role as the 
regional cancer centre, and accounts for approximately 50% of cases documented in Muzaffarpur PBCR. The direct comparisons between 
HBCR and PBCR are not epidemiologically equivalent and must be interpreted with caution. 

Conclusion

This study focuses on the cancer burden in the rural cancer centre of Muzaffarpur, Bihar. It highlights the critical role of HBCR in systemati-
cally capturing cancer patterns in low-resource settings. The HBCR at HBCH&RC serves as a robust and reliable data source. The findings can 
be used for epidemiological studies, resource allocation and rehabilitation programs, with an emphasis on policymaking to improve treatment 
uptake and completion rates. 
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Continued

Supplementary Tables

Supplementary Table 1. Age group and site wise distribution of cancer cases: 2021–2022 (Males). % = relative proportion of cancers of all sites 
(denominator = 1,460).

ICD-10 Site 0–4 05–
09

10–
14

15–
19

20–
24

25–
29

30–
34

35–
39

40–
44

45–
49

50–
54

55–
59

60–
64

65–
69

70–
74 75+ Total %

C00–14, 
30–32 & C73 Head and neck 0 0 0 1 3 20 45 87 65 75 52 68 57 89 62 39 663 45.4

C00-06 Lip, Oral cavity 0 0 0 0 0 20 45 85 62 68 48 58 47 66 41 31 571 39.1

C00 Lip 0 0 0 0 0 0 1 5 3 3 1 4 6 6 4 1 34 2.3

C01-C02 Tongue 0 0 0 0 0 6 14 18 16 19 8 15 9 4 4 6 119 8.2

C03-C06 Mouth 0 0 0 0 0 14 30 62 43 46 39 39 32 56 33 24 418 28.6

C07-C08 Salivary glands 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 5 0.3

C09 Tonsil 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 2 0.1

C10 Oropharynx 0 0 0 1 0 0 0 0 0 1 0 4 6 2 4 1 19 1.3

C11 Nasopharynx 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 0 5 0.3

C12-C13 Hypopharynx 0 0 0 0 0 0 0 0 0 0 2 2 2 7 3 2 18 1.2

C15-25 Digestive 
organs 0 0 0 2 2 9 16 16 24 33 27 27 31 35 37 15 274 18.8

C15 Oesophagus 0 0 0 1 0 1 0 0 0 5 3 4 2 3 5 1 25 1.7

C16 Stomach 0 0 0 0 0 1 1 3 6 8 7 5 9 10 9 3 62 4.2

C17 Small intestine 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 2 0.1

C18 Colon 0 0 0 1 0 0 2 2 2 3 2 0 3 3 2 2 22 1.5

C19-C20 Rectum 0 0 0 0 1 4 4 4 2 6 3 1 1 3 4 1 34 2.3

C21 Anus 0 0 0 0 1 0 4 2 1 2 1 1 4 3 1 0 20 1.4

C22 Liver 0 0 0 0 0 0 2 0 4 1 6 6 5 2 3 4 33 2.3

C23-C24 Gall bladder etc. 0 0 0 0 0 2 2 5 8 7 4 8 5 7 9 3 60 4.1

C25 Pancreas 0 0 0 0 0 1 0 0 1 1 1 2 2 3 4 1 16 1.1

C30-38
Respiratory and 
intrathoracic 
organs

0 0 0 0 1 0 0 4 1 9 8 8 8 26 22 13 100 6.8

C30-C31 Nose, sinuses 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0.1

C32 Larynx 0 0 0 0 0 0 0 1 0 5 2 3 2 10 10 3 36 2.5

C33-C34
Trachea, 
bronchus, lung

0 0 0 0 1 0 0 3 1 4 5 5 6 15 12 10 62 4.2

C37-C38
Other thoracic 
organs

0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0.1

C40-C41 Bone 0 0 1 2 1 0 0 2 0 0 0 0 0 1 0 0 7 0.5

C43-44 Skin 0 0 0 0 2 0 1 2 4 7 6 7 2 6 11 6 54 3.7
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Supplementary Table 1. Age group and site wise distribution of cancer cases: 2021–2022 (Males). % = relative proportion of cancers of all sites 
(denominator = 1,460).

C44 Other skin 0 0 0 0 2 0 1 2 3 7 6 7 2 6 11 6 53 3.6

C45 Mesothelioma 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0.1

C47&C49
Connective and 
soft tissue

0 1 0 0 1 1 3 3 3 1 4 5 2 1 2 0 27 1.8

C50 Breast 0 0 0 0 0 0 0 0 0 0 1 1 3 0 1 2 8 0.5

C60-63
Male 
reproductive 
system

0 0 0 1 1 6 3 2 7 6 5 8 17 23 29 16 124 8.5

C60 Penis 0 0 0 0 0 1 1 2 5 4 2 3 5 8 10 1 42 2.9

C61 Prostate 0 0 0 0 0 0 0 0 0 1 3 5 12 15 18 15 69 4.7

C62 Testis 0 0 0 1 1 5 2 0 2 1 0 0 0 0 0 0 12 0.8

C63
Other male 
genitals

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0.1

C64-68 Urinary organs 0 0 0 0 0 1 2 4 1 2 2 7 7 14 8 4 52 3.6

C64 Kidney 0 0 0 0 0 1 1 1 0 1 1 2 2 3 1 1 14 1

C65 Renal pelvis 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.1

C67 Bladder 0 0 0 0 0 0 1 3 1 1 1 5 4 11 7 3 37 2.5

C70-C72
Brain, Nervous 
system

0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 4 0.3

C73 Thyroid 0 0 0 0 2 0 0 0 1 0 0 0 0 0 2 1 6 0.4

C74 Adrenal gland 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2 0.1

C81-96
Lymphoid and 
Haematopoietic 
system

0 1 4 7 10 7 9 7 2 12 7 16 15 17 6 3 122 8.4

C81
Hodgkin 
disease

0 0 1 0 2 0 0 1 0 2 0 1 0 1 0 0 8 0.5

C82-C86 &
NonHodgkin 
lymphoma

0 0 1 4 4 2 2 4 2 2 1 5 7 8 2 2 45 3.1

C88 Malignant 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.1

C90
Multiple 
myeloma

0 0 0 0 0 1 0 0 0 4 3 5 1 4 3 1 22 1.5

C91
Lymphoid 
leukaemia

0 1 2 1 2 0 0 0 0 2 0 3 2 2 1 0 16 1.1

C92-C94
Myeloid 
leukaemia

0 0 0 2 1 4 6 2 0 1 2 2 5 2 0 0 27 1.8

C95
Acute 
leukaemia

0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 3 0.2

 
Other and 
unspecified 
sites

0 0 0 0 1 1 0 5 3 8 5 7 6 8 6 8 58 4

  All sites 0 2 5 13 22 47 80 132 111 148 116 151 147 209 174 103 1460 100

Values are number of cases. Site classification follows the ICD-10 [10]. Bold values denote ICD-10 site-group subtotals (e.g., Head and neck, Digestive 
organs, Lymphoid and Hematopoietic system); un-bolded rows below each subtotal are the individual sites comprised within that group and are not 
additional to it. ‘%’ = proportion of the given site relative to the ‘All sites’ total for males (n = 1,460), not proportion within each age group. ‘0’ indicates 
no cases registered in that age-site cell during the study period. Age is in completed years at diagnosis.

Continued
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Supplementary Table 2. Age group and site wise distribution of cancer cases: 2021–2022 (Females). % = relative proportion of cancers of all sites 
(denominator = 1,418).

ICD-10 Site 0–4 05–
09

10–
14

15–
19

20–
24

25–
29

30–
34

35–
39

40–
44

45–
49

50–
54

55–
59

60–
64

65–
69

70–
74 75+ Total %

C00–C14, 
C30–C32 & Head and neck 0 0 0 3 3 5 8 10 12 12 20 17 18 15 8 9 140 9.9

C00-C06 Lip, oral cavity 0 0 0 0 2 1 6 9 9 8 13 12 12 11 7 6 96 6.8

C00 Lip 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 2 0.1

C01-C02 Tongue 0 0 0 0 1 0 1 5 6 3 10 5 5 7 6 1 50 3.5

C03-C06 Mouth 0 0 0 0 1 1 5 4 3 4 3 6 7 4 1 5 44 3.1

C07-C08 Salivary gland 0 0 0 0 1 1 0 0 0 0 0 3 0 0 0 0 5 0.4

C10
Oth. 
Oropharynx

0 0 0 0 0 0 0 0 0 0 3 0 0 3 0 1 7 0.5

C11 Nasopharynx 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 3 0.2

C12-C13 Hypopharynx 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0.1

C15-C25 Digestive organ 0 0 0 0 2 7 9 18 37 37 40 31 34 34 11 15 275 19.4

C15 Oesophagus 0 0 0 0 1 0 0 0 1 0 1 2 0 4 2 2 13 0.9

C16 Stomach 0 0 0 0 0 1 0 3 3 3 3 3 7 4 2 2 31 2.2

C17 Small intestine 0 0 0 0 0 0 0 0 0 1 2 1 2 0 0 0 6 0.4

C18 Colon 0 0 0 0 0 2 2 0 1 0 1 3 3 2 0 1 15 1.1

C19-C20 Rectum 0 0 0 0 0 1 2 0 2 3 2 0 3 2 0 3 18 1.3

C21
Anus and anal 
canal

0 0 0 0 0 1 0 0 2 1 1 0 1 1 0 1 8 0.6

C22 Liver 0 0 0 0 0 0 2 0 0 1 3 3 0 1 2 1 13 0.9

C23-C24 Gallbladder etc. 0 0 0 0 1 2 3 15 26 26 26 18 17 19 5 5 163 11.5

C25 Pancreas 0 0 0 0 0 0 0 0 2 2 1 1 1 1 0 0 8 0.6

C30-C38
Respiratory and 
Intrathoracic 
organ

0 0 0 1 1 2 1 0 2 7 4 8 14 13 10 14 77 5.4

C30-C31
Nose, sinuses 
etc.

0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 3 0.2

C32 Larynx 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 3 0.2

C33-C34
Trachea, 
bronchus and 
Lung

0 0 0 1 1 1 1 0 2 6 4 7 12 13 9 13 70 4.9

C37-C38
Other thoracic 
organs

0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.1

C40-C41 Bone 0 0 4 1 2 0 0 1 1 0 0 0 0 0 0 0 9 0.6

C43-C44 Skin 0 0 0 0 1 2 0 1 0 2 5 3 5 8 1 3 31 2.2

C43
Melanoma of 
skin

0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 2 0.1

Continued
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ContinuedSupplementary Table 2. Age group and site wise distribution of cancer cases: 2021–2022 (Females). % = relative proportion of cancers of all sites 
(denominator = 1,418).

C44
Other skin / 
Conn. & soft 
tissue

0 0 0 0 0 2 0 0 0 2 5 3 5 8 1 3 29 2

C50 Breast 0 0 0 0 2 12 19 45 52 61 73 48 35 41 22 26 436 30.7

C51-C58 Female genital 
organ 0 0 0 4 4 3 5 16 28 48 39 50 40 56 25 16 334 23.6

C51 Vulva 0 0 0 0 0 0 0 0 1 1 0 1 0 5 1 2 11 0.8

C52 Vagina 0 0 0 0 0 0 2 3 0 4 4 5 3 5 2 1 29 2

C53 Cervix uteri 0 0 0 1 0 2 1 7 17 32 21 32 25 31 15 8 192 13.5

C54-C55 Corpus uteri 0 0 0 0 1 0 0 0 0 2 2 3 5 4 3 0 20 1.4

C56 Ovary 0 0 0 3 3 1 2 6 10 9 12 9 7 11 4 5 82 5.8

C64-C68 Urinary organ 1 1 0 0 0 0 0 1 1 3 1 2 3 0 0 3 16 1.1

C64 Kidney, etc. 1 1 0 0 0 0 0 0 1 2 1 1 2 0 0 0 9 0.6

C66 Ureter 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0.1

C67 Urinary bladder 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 3 6 0.4

C69 Eye 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0.1

C70-C72
Brain, nervous 
system

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 2 0.1

C73 Thyroid 0 0 0 2 0 1 2 1 3 2 4 1 3 1 0 1 21 1.5

C81-96

Lymphoid and 
Haematopoietic  
system 0 1 3 4 2 3 3 3 2 3 8 2 3 3 6 3

49
3.5

C81
Hodgkin's 
disease

0 1 1 0 0 0 0 0 0 0 1 0 1 1 0 0 5 0.4

C82-C86 &
NonHodgkin 
lymphoma 0 0 0 0 1 1 0 1 0 3 4 2 2 1 3 2

20
1.4

C90
Multiple 
myeloma

0 0 0 0 0 0 1 0 0 0 2 0 0 1 0 0 4 0.3

C91-C95 Leukaemia 0 0 2 4 1 2 2 2 2 0 1 0 0 0 3 1 20 1.4

C91
Lymphoid 
leukaemia

0 0 2 2 0 0 0 0 1 0 1 0 0 0 1 0 7 0.5

C92-C94
Myeloid 
leukaemia

0 0 0 2 0 2 1 2 1 0 0 0 0 0 1 1 10 0.7

C95
Leukaemia 
unspecified

0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 3 0.2

 
Other and 
unspecified 
sites

0 0 0 0 0 1 1 3 1 4 1 4 3 6 9 7 40 2.8

  All sites 1 2 7 14 17 36 48 100 138 176 192 165 154 180 91 97 1418 100

Values are number of cases. Site classification follows the ICD-10 [10]. Bold values denote ICD-10 site-group subtotals (e.g., Digestive organ, 
Respiratory and intrathoracic organ, Female genital organ); un-bolded rows below each subtotal are the individual sites comprised within that group 
and are not additional to it. ‘%’ = proportion of the given site relative to the ‘All sites’ total for females (n = 1,418), not proportion within each age 
group. ‘0’ indicates no cases registered in that age-site cell during the study period. Age is in completed years at diagnosis.
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