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PURPOSE Although cancer is an important and growing public health issue in Nepal, the country lacked any
population-based cancer registry (PBCR) until 2018. In this study, we describe the establishment of the PBCR
for the first time in Nepal and use the registry data to understand incidence, mortality, and patterns of cancer in
the Kathmandu Valley (consisting of Kathmandu, Lalitpur, and Bhaktapur districts), which comprises 10.5% of
the estimated 29 million population of Nepal in 2018.

MATERIALS AND METHODS The PBCR collects information from facilities and communities through the active
process. The facilities include cancer or general hospitals, pathology laboratories, hospice, and Ayurvedic
centers. In the communities, the field enumerators or female community health volunteers collected the data
from the households. In addition, the Social Security and Nursing Division under the Department of Health
Services, which provides subsidy for cancer treatment of underprivileged patients, was another major source of
data. The collected data were verified for residence, accuracy, and completeness and then entered and
analyzed using CanRegb software.

RESULTS In the Kathmandu Valley, the PBCR registered 2,156 new cancer cases with overall age-adjusted
incidence rate for all cancers of 95.7 per 100,000 population (95.3 for males and 98.1 for females). The age-
adjusted mortality rate for males was 36.3 (n = 365) and for females 27.0 (n = 305) per 100,000 population. We
found that the commonest cancers in males were lung and stomach, whereas in females, they were breast and
lung cancer. Gallbladder cancer was among the top five common cancers in both sex.

CONCLUSION These findings provide a milestone to understand the cancer burden in the country for the first time
using the PBCR and will be helpful to develop and prioritize cancer control strategies.

JCO Global Oncol 7:443-452. © 2021 hy American Society of Clinical Oncology
Licensed under the Creative Commons Attribution 4.0 License @@

INTRODUCTION implementing cancer prevention and control
programs,*® documenting the scale and profile of
cancer in a defined region and monitoring trends over
time.” Without a robust PBCR in place, data-driven
cancer control strategies cannot be formulated and
priorities may be misguided. A recent study summa-
rizing the priorities for cancer control in Nepal for the
next 5 years has also recommended establishment
and operation of a robust PBCR as one of the top
priorities.?

Cancer is one of the major public health issues
globally. It has been estimated that in 2025, more than
20 million new cases of cancer will occur in the world,
majority of which would be in low- and middle-income
countries (LMICs).! Nepal is a low-income country in
Southeast Asia, located between India and China, with
a population of 26,494,504 according to the 2011
census, where cancer control has not been a priority
public health agenda until recently.?2 According to

GLOBOCAN., there were an estimated 26,184 new Kathmandu Valley PBCR has been'initiated by Nepal
cancer cases and 19,413 cancer deaths in Nepal in Health Research Council (NHRC) since January 2018

2018,% which shows cancer as a major public health in collaboration with the Ministry of Health and Pop-
problem necessitating collaborations among stake- gl(is:rc(k':/l gr?én\?:/(aHr()(] :gg)lr}tﬁgnf:oiztal 'Lr\gepecs}; r:?sr
holders to formulate cancer prevention and control ) gistry rep

trateies tailored to th . g the country’s densely populated urban area with an
strategies tarlored fo the country's needs. estimated population of 3,071,932 (1,587,691 male

Cancer registries, primarily population-based cancer and 1,484,241 female) in 2018 (Fig 1), that is, 10.5%
registry (PBCR), play a vital role in planning and of the national population. It comprises Kathmandu,
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CONTEXT
Key Objective

Subedi et al

To describe the population-based epidemiologic pattern, incidence, and mortality of cancer in the Kathmandu Valley, Nepal,
using the first Population-Based Cancer Registry (PBCR) in the country.

Knowledge Generated

Among the three million population of the Kathmandu Valley, the age-adjusted incidence rate for cancer was 95.3 in males
and 98.1 in females per 100,000 population with corresponding mortality rates of 36.3 and 27 per 100,000 population,
respectively. The commonest cancers were lung, stomach, gallbladder, and breast (in females).

Relevance

This report from Nepal's first PBCR highlights the demographics and epidemiology of cancer in Kathmandu, Nepal, doc-
umenting cancer incidence, mortality, and commonest cancers. These data will be helpful to plan cancer prevention and
control strategies for the government. These data support ongoing efforts to strengthen and expand PBCR throughout the

country.

Lalitpur, and Bhaktapur districts, with availability of diag-
nostic and advanced cancer treatment facilities. Using data
from Kathmandu Valley PBCR, to our knowledge, this study
summarizes the incidence, mortality, and patterns of
cancer in the Valley for the first time in Nepal.

MATERIALS AND METHODS

The PBCR collects data from multiple sources (hospitals,
laboratories, and civil registration) as people might visit
several locations for diagnosis and treatment because of
lack of holistic treatment facilities, quality services, and
affordability.* Considering the criteria, guidelines, and
protocol from the IARC and published articles, Kathmandu

Valley PBCR collected primary data from all these sources
and communities.

A steering committee with representatives from the MoHP
and WHO and directors from major cancer hospitals was
formed, which provides guidance and support to the reg-
istry, and a technical working group was formed under the
steering committee. The PBCR staffs have been recruited
and trained at IARC Regional Hub, India.

The Kathmandu Valley PBCR covers an area of 902 km?
(0.6% of the total territory, ie, 147,516 km? of Nepal) with
21 urban and rural municipalities and 248 wards of
Bagmati Province.®!° People residing for a minimum of

Age (years)
23,090 . 75+ - 30,373
16,904 7074 19,824
l . M Male %
24,165 B s 26411 @ Female %
32,735 - 60-64 - 34,616
41,772 - 5559 - 39,491
60,335 - 50-54 - 53,765
FIG 1. Pyramid of population distribution by 80,036 - 45-49 - 71,081
age and sex in the Kathmandu Valley, 2018. | 108,739 s o« e 94,849
The estimated population of 2018 has been 125,887 _ 35-39 _ 122,556
calculated on the basis of 2001 and 2011
population census.
15 10 5 0 0 5 10 15
Percentage of Population
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TABLE 1. Relative Proportion Among Total Registered Cases, Age-Specific Incidence Rate, CR, Age-Adjusted Incidence Rate, and Cumulative Risk of Getting the Disease by Site in Males in the Kathmandu

|edaN ‘AojjleA npuewyley Ul Jadue) Jo uleled

Valley, 2018

Siteyy Total % 0-4 59 1014 1519 20-24 25-29 30-34 3539 4044 4549 50-54 5559 60-64 65-69 70-74 75+ CR AAR  CUM (0-74)
Oral cavity 61 61 01 — — — — — 0.1 — 0.1 0.4 1.0 0.8 1.6 0.9 0.5 0.3 3.84 59 0.69
Pharynx 45 45 —  — 0.1 — — — — — 0.1 0.2 0.3 0.2 0.9 15 0.6 0.6 2.8 45 0.61
Esophagus 26 27 — = — — — — — — 1.8 1.2 9.9 14.4 15,3 20.7 B1S) — 1.64 2.6 0.4
Stomach 90 92 — — — — — 1.2 14 0.8 37 10 215 26.3 33.6 49.7 41.4 82.3 5.67 8.5 091
Small intestine 8 0.8 —  — — — — — — 0.8 0.9 — — — 3.1 8.3 59 8.7 0.5 0.8 0.12
Colon 42 43 — — — 1.0 — 0.6 0.7 0.8 37 5.0 9.9 19.2 12.2 4.1 29.6 21.7 2.65 37 0.46
Rectum and anus 38 38 — — — — — — 0.1 0.2 0.2 0.2 0.7 0.4 0.1 0.6 0.1 0.3 24 3.1 0.26
Liver 21 21 — - — — — — 0.7 — — 25 33 24 9.2 8.3 23.7 26 1.32 21 0.27
Gallbladder 58 59 — — — — — 1.2 — 1.6 7.4 5) 6.6 7.2 24.4 49.7 29.6 433 3.65 515 0.7
Pancreas 28 29 —  — — — — — — 1.6 0.9 6.2 5.0 9.6 9.2 29.0 11.8 4.3 1.76 2.7 0.4
Nose and sinuses 2 02 — — — — — — — — — — — — — 4.1 — 43 0.13 0.2 0.03
Larynx 33 34 —  — — — — — — — 0.9 — 83 16.8 153 12.4 29.6 30.3 2.08 33 0.31
Lung 177 181 — 08 — 0.5 — 1.2 0.7 1.6 3.7 7.5 26.5 455 672 1200 231.0 1520 11.2 18.1 211
Other thoracic organs 3 03 — — — 0.5 — — — — — — — — — 4.1 5.9 — 0.19 0.3 0.0
Bone 8 08 — — — 0.5 0.5 — 14 — — 25 — 24 — 4.1 — — 0.5 0.5 0.06
Skin 28 28 —  — — — — — — — 0.2 — 0.2 0.4 0.7 0.5 0.2 0.3 1.8 2.7 0.35
Mesothelioma 1 01 — — — — — — — — — — — 1.0 — — — — 0.1 0.1 0.02
Connective tissue 13 13 10 — — — 0.5 — 0.7 0.8 0.9 — — 24 3.1 83 — 17.3 0.8 1.1 0.05
Breast 9 09 — — — — — — — — — 1.2 33 24 6.1 4.1 59 4.3 0.6 0.9 0.14
Prostate 26 27 - - — — — — — — — — 33 — 12.2 33.1 53.2 13.0 1.6 3.0 0.62
Other male genitals 10 1.0 — — — — — — — — 0.1 — 0.1 0.1 0.1 — — 0.2 0.6 0.7 0.02
Kidney 23 24 —  — — — — — — 1.6 0.9 25 8.3 4.8 12.2 8.3 17.7 8.7 1.5 2.2 0.25
Bladder 54 56 — — — — — — — — 1.8 37 5.0 9.6 33.6 414 59.2 47.6 34 5.7 1.0
Other urinary organs 1 01 — — — — — — — — — — — — 3.1 — — — 0.1 0.1 0.0
Eye 5 05 — — — — — — — 0.8 — — 1.7 — — — — 13.0 0.3 0.4 0.01
Brain and nervous system 21 21 10 — — — — — 2.1 1.6 1.8 2.5 — 12.0 9.2 124 — — 1.3 1.8 0.21
Thyroid 14 14 — — — 1.6 0.5 — — 1.6 0.9 1.2 5.0 0.0 31 — B1S) 4.3 0.9 1.0 0.13
Adrenal gland 2 02 10 — — — — — — — 0.9 — — — — — — — 0.1 0.2 0.01
Hodgkin disease 7 07 — 25 — 0.5 — — — 1.6 — — 1.7 — — — — — 0.44 0.5 0.03
Non-Hodgkin lymphoma 45 46 — — 0.7 1.6 1.0 0.6 0.7 — 0.9 1.2 9.9 48 214 20.7 41.4 34.6 2.83 4.2 0.61
Multiple myeloma 14 14 —  — — — — — — — — — 33 — 153 4.1 59 21.7 0.88 15 0.08
Leukemia 39 39 04 02 0.2 0.2 — 0.3 0.1 0.1 0.1 0.1 — 0.1 0.2 0.7 0.4 0.1 25 3.1 0.2
Other and unspecified 47 48 10 — 0.7 — 0.5 0.6 — 24 0.9 5.0 6.6 7.2 30.5 16.6 41.4 30.3 3.0 4.5 0.53
All sites 999 1020 80 5.0 4.0 10.0 6.0 9.0 13.0 25.0 44.0 73.0 1860 237.0 431.0 6040 7340 663.0 63.0 95.3 11.59
All sites but C44 978 1000 80 50 4.0 10.0 5.0 9.0 13.0 25.0 43.0 730 182.0 2270 4124 5920 7220 6580 62.0 93.2 11.25

Abbreviation: CR, crude rate.
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TABLE 2. Relative Proportion Among Total Registered Cases, Age-Specific Incidence Rate, CR, Age-Adjusted Incidence Rate, and Cumulative Risk of Getting the Disease by Site in Females in the

Kathmandu Valley, 2018

Site Total % 04 59 10-14 15-19 20-24 2529 30-34 3539 40-44 4549 50-54 5559 60-64 6569 70-74 75+ CR AAR  CUM (0-74)
Oral cavity 22 19 — — — — — — 0.1 — 0.2 — 0.1 0.2 0.2 0.1 0.5 0.2 1.48 1.8 0.16
Pharynx 11 09 — — — — — — — — — 0.1 0.2 0.1 0.2 0.2 0.1 0.1 0.74 1.0 0.16
Esophagus 17 15 — — — — — — — — 2.1 — 5.6 7.6 29 3.8 15.1 13.2 1.2 1.5 0.22
Stomach 51 45 —  — — — 0.5 — 2.1 0.8 8.4 8.4 9.3 20.3 144 7.6 10.1 329 34 4.2 0.37
Small intestine 6 05 — — — — — — — — 1.1 — 19 25 — 3.8 10.1 — 0.4 0.6 0.07
Colon 36 32 -  — — — — — 0.7 24 2.1 4.2 16.7 2.5 8.7 22.7 5.0 230 2.4 3.1 0.25
Rectum and anus 22 20 — — — — — 0.1 0.2 0.1 0.1 0.1 0.2 — 0.1 0.3 0.2 0.2 1.48 1.6 0.14
Liver 8 07 — — — — — — — — 1.1 — 19 2.5 29 114 — 33 0.5 0.8 0.1
Gallbladder 82 72 — — — — 0.5 0.6 — 24 2.1 11.3 24.2 15.2 31.8 41.6 404 5.3 5.5 7.4 0.62
Pancreas 17 15 —  — — — — — — — — — 7.4 7.6 29 38 15.1 16.5 1.2 15 0.14
Larynx ) 04 — — — — — — — — — 14 — 25 5.8 — 5.0 — 0.3 0.5 0.09
Lung 116 102 — — — — — — 14 4.1 2.1 84 16.7 329 433 64.4 80.7 102.0 7.8 10.4 1.09
Bone 8 03 — 10 — — — — 0.7 — — — 19 — — — — — 0.2 0.2 0.03
Skin 31 27 —  — — — — — — 0.1 0.1 0.1 0.1 0.4 0.2 0.3 0.7 0.5 2.1 2.6 0.23
Connective tissue 11 10 — 10 — — 0.5 0.6 14 — — — 5.6 25 — — 5.0 8.3 0.7 0.8 0.1
Breast 259 229 —  — — — 1.0 34 8.3 22.8 35.8 52.1 70.7 83.6 78.0 71.9 55.5 395 175 215 2.38
Vulva 9 08 — — — — — — — 0.8 — — 19 25 11.6 — 5.0 33 0.6 0.9 0.09
Cervix uteri 99 87 — — — — 0.5 1.1 2.1 4.1 10.5 14.1 29.8 25.3 433 34.1 353 36.2 6.7 8.7 1.03
Uterus 3e 34 — — — — — — — 0.2 0.1 0.5 0.2 0.6 0.7 0.2 0.5 0.3 2.63 34 0.48
Ovary 64 57 — 10 — 0.6 1.6 1.7 1.4 24 6.3 7.0 20.5 20.3 31.8 15.1 15.1 9.9 4.3 55 0.73
Placenta 2 02 — — — — — 0.6 — — — 14 — — — — — — 0.1 0.1 0.01
Kidney 10 08 01 — — — — — — — — — 0.1 — — 0.3 0.1 0.1 0.67 0.9 0.11
Bladder 9 08 — — — — — — — — — — 19 25 — 7.6 5.0 13.2 0.6 0.8 0.06
Other urinary organs 2 02 — — — — — — — — — 0.1 — — — — — — 0.13 0.1 0.01
Eye 3 03 12 10 — — — — — — — — — — — — — 33 0.2 0.3 0.02
Brain and nervous system 21 19 — — — 0.6 16 0.6 1.4 0.8 1.1 — 7.4 2.5 5.8 114 10.1 — 1.4 1.7 0.23
Thyroid 70 62 — — 0.8 0.6 2.1 2.8 5.3 114 116 5.6 149 5.1 8.7 38 20.2 13.2 4.7 46 0.37
Adrenal gland 1 01 — — — — — — — — — — 1.0 — — — — — 0.1 0.1 0.01
Hodgkin disease 4 04 — — — 13 — — — 0.8 — — — — — — — 33 0.3 0.2 0.01
Non-Hodgkin lymphoma 32 28 12 — — — 1.0 — 14 0.8 2.1 — 9.3 12.7 11.6 15.1 10.1 13.2 2.2 2.8 0.34
Multiple myeloma 12 11 —  — — — — — — — — — — 2.5 5.8 114 10.1 13.2 0.8 1.1 0.11
Leukemia 37 32 03 03 — 0.1 0.1 — 0.2 — 0.1 0.5 03 0.2 0.6 0.2 0.2 — 2.49 32 0.3
Other and unspecified 42 37 — — 0.8 0.6 0.5 0.6 0.7 0.8 2.1 5.6 7.4 15.2 23.1 189 10.1 16.5 2.8 3.8 0.42
All sites 1,157 1020 6.0 7.0 2.0 5.0 12.0 15.0 37.0 66.0 97.0 1450 2790 309.0 3840 409.0 479.0 4870 780 981 105
All sites but C44 1,132 1000 6.0 7.0 2.0 5.0 12.0 15.0 36.0 64.0 970 1440 2790 3010 3780 3980 4540 4680 760 96.0 10.29

Abbreviation: CR, crude rate.
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Pattern of Cancer in Kathmandu Valley, Nepal

6 months in these areas prior to the diagnosis of disease
were considered as residents for the registry. The PBCR
collects information primarily through the active process
from cancer or general hospital facilities, pathology labo-
ratories, hospice, and Ayurvedic centers that provide full or
partial services to patients with cancer in the Valley. Cur-
rently, more than 28 (government or private) hospitals,
three pathology laboratories, three palliative centers, and
two Ayurvedic centers in the Kathmandu Valley are pro-
viding data. The two major cancer hospitals, Nepal Cancer
Hospital and Research Centre (25.2%) and Bhaktapur
Cancer Hospital (24.3%) share around 50% of the registry
data. Because of advanced facilities, some patients with
cancer (0.7%) visit B.P. Koirala Memorial Cancer Hospital,
Bharatpur, the largest cancer hospital in Nepal about
250 km away from the Valley, and some visit cancer
hospitals in India (0.2%). Thus, the registry collected data
from these hospitals through the passive process where the
focal person was oriented to send the data.

The Social Security and Nursing Division at the Depart-
ment of Health Services, MoHP, is another source of
registry as it has information of underprivileged patients
with cancer who received financial support of up to
Nepalese Rupees (NRS) 100,000 (equivalent to ap-
proximately US dollars [USD] 1,000) for treatment. Al-
though the civil registration office is an important source of
PBCR for obtaining information on cancer death cases,
the PBCR in Nepal has not benefitted yet as they do not
mention the cause of death as cancer in the death registry.
Thus, the registry collected death records from health
facilities and communities.

Community-based approach was applied coordinating
with health posts in-charges, female community health
volunteers (FCHVs) who worked at grassroots level in
the health system of Nepal, and community leaders
from each urban and rural municipality. A separate
proforma was developed with some important variables
to obtain preliminary information regarding cancer in-
cidence and mortality from the household level through
FCHVs. The FCHVs report collected information to
health posts in-charges monthly, and health posts re-
port to health coordinators at urban and rural munici-
palities. In specific wards with fewer cancer cases than
estimated incidence rates, field enumerators were
recruited, trained, and mobilized. The enumerators
consulted FCHVs, health posts in-charges, and coor-
dinators including ward chairperson and community
leaders to identify cases in their locality and collected
information through household visits.

All the collected cases were confirmed for residence and
checked for accuracy and completeness. The primary site
and morphology were coded using International Classifi-
cation of Diseases for Oncology (3rd edition) and entered
into CanRegb software, which is an open-sourced tool to
input, store, check, and analyze the data and was

JCO Global Oncology

supported by the IARC.!! Certain variables (first name, last
name, age at diagnosis, telephone number, and primary
site) have been incorporated in the software on the basis of
which it shows the list of potential duplicates after entering
the data of any new cases.

Cancer cases diagnosed by all methods were registered.
Borderline, in situ, and benign cases were excluded. For
analysis purpose, 2018 population of the Valley was esti-
mated using population of 2001 and 2011 census.'?!3 The
incidence and mortality according to site (International
Classification of Diseases, tenth revision), age, and sex;
crude rate, age-specific rates, and age-adjusted rates per
100,000 population; and cumulative risk were presented.
Establishing the PBCR in resource-limited setting like
Nepal is challenging where the active process of regis-
tration, paper-based recording and reporting system at
many sources, and capturing death cases are the major
challenges.

RESULTS
Incidence and Mortality Rates

The Kathmandu Valley PBCR registered a total of 2,156
new cancer cases in 2018 (male 999 and female 1,157)
among the total population of 3,071,932. The overall age-
adjusted incidence rate (AAR) for all cancers was 95.7 per
100,000 population (male 95.3 and female 98.1 per
100,000). Cancer deaths registered by the PBCR in 2018
were 670, of which 365 were male (Tables 1 and 2). The
age-adjusted mortality rates for males was 36.3 and for
females 27.0 per 100,000 population.

The incidence of cancer increased with age in both sex. In
males, the peak cancer incidence was among the age
group 70-74 years followed by age groups 75 years and
above and 65-69 years with age-specific incidence rates
(ASR) of 752.3, 584.2, and 396.4 per 100,000 population,
respectively. In females, the incidence was highest among
the age group 75 years and above followed by 60-64 years
and 70-74 years with the ASR of 460.5, 410.2, and 396.4
per 100,000 population, respectively.

Commonest Cancers in the Kathmandu Valley

Figure 2 shows the distribution of common cancers among
males and females in three districts of the Kathmandu
Valley separately. In the Valley, among males, the com-
monest sites of cancer were lung (18.1% of all cancers,
AAR 18.1), stomach (9.2%, AAR 8.5), oral cavity (6.2%,
AAR 5.8), urinary bladder (5.5%, AAR 5.7), and gall-
bladder (5.9%, AAR 5.5). The PBCR data of capital and
major cities such as that of the Kathmandu Valley from
neighboring countries China (Beijing and Shanghai) and
India (Delhi, Mumbai, and Chandigarh) were compared.
The AAR for cancers of the lung and oral cavity in the
Kathmandu Valley were higher than those of Beijing and
Shanghai in China but lower than those of Delhi, Mumbai,
and Chandigarh in India. The incidence of stomach cancer
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Kathmandu

Bhaktapur

FIG 2. Distribution of common cancer sites on the
basis of age-adjusted incidence rate within the
three districts (Kathmandu, Bhaktapur, and Lalit-
pur) of the Kathmandu Valley, 2018. NA, not
applicable.

Lalitpur

Legends
Site of Cancer Female Male
1:250,000 Lung o
0 175 35 7 10.5 14 Stomach NA (]
e C—— Gallbladder (0] [ ]
Circle scale: 0.6 diameter circle = 1 case per Breast Q@ NA
100,000 population Cervix uteri Q NA

in Nepal was higher compared with the cities in India but  China. However, the incidence of gallbladder cancer was
lower than the cities in China. Similarly, urinary bladder higher in the Kathmandu Valley than the cities of India and
cancer incidence rates are comparable with both Indiaand  China (Table 3).

TABLE 3. Comparison of Leading Sites (AAR per 100,000 Population) in Males With Other Neighboring Registries

Sites Kathmandu Valley (2018) Beijing (2008-2012) Shanghai (2008-2012) Chandigarh (2014) Delhi (2012) Mumbai (2008-2012)
Lung 18.1 10.5 124 23.7 38.6 379
Stomach 85 13.6 22.9 1.2 43 483

Oral cavity 5.8 2.1 2.2 11.1 20.6 13.7

Urinary bladder 5.7 8.2 7.4 39 7.41 4.06
Gallbladder 53 3.2 3 1.9 53 2.17

NOTE. Reproduced with permission.*41¢

448 © 2021 by American Society of Clinical Oncology



Pattern of Cancer in Kathmand

The commonest sites of cancer in females were breast
(22.9% of all cancers, AAR 21.5) followed by lung (10.2%,
AAR 10.4), cervix uteri (8.7%, AAR 8.7), gallbladder
(7.2%, AAR 7.4), and thyroid (5.7%, AAR 5.5). Among
females, the incidence of breast cancer was lower in the
Kathmandu Valley compared with major cities in India and
China. The incidence of lung cancer in females was lower
than in China but higher than in India. Similarly, the in-
cidence of cervical cancer and gallbladder cancer was
comparable with that in India; however, cervical cancer in
the Kathmandu Valley was higher than that in Beijing and
Shanghai in China. The incidence of ovarian cancer was
found lower in the Kathmandu Valley than in urban areas of
India and China (Table 4).

Tobacco-related cancers such as cancers of the oral cavity,
pharynx, larynx, lung, esophagus, pancreas, urinary
bladder, and kidney accounted for a total of 32% of all
cancers (653 of 2,156) in the Valley. The tobacco-related
cancer cases in males was 45.8% (447) of the total male
cases, whereas in females, it was 18.1% (206) of the total
female cases.

Every possible effort was made to capture the 670 death
cases that the PBCR registered (male 365 and female 305)
in 2018. The five most fatal cancers in males were lung
(24.7% of all cancer deaths, AAR 9.4), stomach (10.5%,
AAR 3.7), gallbladder (6.6%, AAR 2.3), liver (5.3%, AAR
1.9), and urinary bladder (3.3%, AAR 1.7). Similarly, the
most common sites of cancer mortality in females were lung
(18.7% of all cancer deaths, AAR 5.4), gallbladder (13.4%,
AAR 3.8), breast (11.5%, AAR 2.9), stomach (8.5%, AAR
2.2), and ovary (6.9%, AAR 1.9).

Methods of Diagnosis

Among the 999 male cases, 901 (90%) cases were di-
agnosed on microscopic verification and 8% were through
nonmicroscopic ways such as radiologic and clinical in-
vestigations. Among 1,157 females, 1,050 (91%) were
diagnosed on microscopic verification and 7% were reg-
istered through nonmicroscopic verification. One percent of
males and 2% females were registered under death cer-
tificate only cases. The death cases were registered on the
basis of death certificates found in hospital files and rel-
atives’ remarks where no other information were found at
hospitals during follow back.

u Valley, Nepal

DISCUSSION

To our knowledge, in this study, using data from the PBCR,
for the first time, we have described incidence, pattern, and
mortality because of cancer in the most urban population of
the country. The PBCR found that the incidence and
mortality varied by age and sex with the commonest
cancers being lung in males and breast in females and
surprisingly high incidence of gallbladder cancers. These
findings are important for planning national cancer control
policy and evaluation of the ongoing intervention for cancer
control. This study also reaffirms the utility of the PBCR for
cancer policy planning in LMICs such as Nepal.

We found that the cancer incidence was higher but mor-
tality lower in females versus males in the Kathmandu
Valley while keeping with cancer statistics from other
countries, both high- and low-income.!” A previous retro-
spective study of cancer cases collected by the Hospital-
Based Cancer Registry (HBCR) from 2013 to 2020 had also
showed that the cancer incidence is higher in females
compared with males in all years.'® The PBCR from other
LMICs such as Nigeria and Ghana also found higher in-
cidence rates among females versus males.*®%°

Lung cancer was the commonest and the most fatal cancer
in both sex. Previous studies have also reported lung
cancer as the major cancer among males.'®2! Lung cancer
is associated with tobacco consumption, smoking, poor
education, household air pollution, and inadequate med-
ical health education.??2% The STEPS (noncommunicable
disease risk factor) survey presented that 28.9% (48.3%
men and 11.6% women) were current tobacco users in
Nepal,?® which was similar to tobacco users (28.6%) in
India®” and tobacco smokers (27.7%) in China.?® The
current smokeless tobacco users were 33.3% men and
4.9% women.?® According to the Environmental Perfor-
mance Index, the air quality in Nepal is ranked 177th of
180 countries and in Asia, Kathmandu is one of the most
polluted cities.?® Hence, smoking, tobacco use, and in-
creasing air pollution might be considered the major risk
factors of lung cancer in the Kathmandu Valley. Similarly,
the burden of tobacco-related cancers was high in the
Valley. Cancer of oral cavity and urinary bladder were third
and fourth commonest cancer among males, respectively.
The tobacco consumption was taken as one of the major
risk factors of oral cancer.®

TABLE 4. Comparison of Leading Sites (AAR per 100,000 Population) in Females With Other Neighboring Registries

Sites Kathmandu Valley (2018)  Beijing (2008-2012)  Shanghai (2008-2012)  Chandigarh (2014)  Delhi (2012)  Mumbai (2012)
Breast 215 40.9 41.6 32.7 41.1 33.6
Lung 10.4 22.7 19.3 4.3 4.9 6

Cervix 8.7 5.5 6.4 8 15,5 9
Gallbladder 7.4 29 39 54 11.8 4.1
Ovary 5.5 7.1 6.4 7.8 10 8.1

NOTE. Reproduced with permission.*41¢
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Although 10-year consolidated data from HBCR had pre-
viously shown cervix uteri cancer as the commonest cancer
in females with breast cancer the second,'® the PBCR
shows breast cancer was the commonest and third most
fatal cancer, which is similar to that seen in the major cities
of India.3! Furthermore, breast cancer was most common
in women of 55-59 years age followed by 60-64 years and
65-69 years, in contrast to the findings of other previous
studies in Nepal where 41-50 years was found to be the
commonest age group for breast cancer.3>* These find-
ings will be important to plan breast cancer early-detection
policies on the basis of the risk stratification.

Although the etiology of breast cancer in Nepal has not
been widely studied, a systematic review has found factors
such as late menarche (> 14 years of age), nulliparity or
late age of first birth (> 35 years), longer duration of breast
feeding, smoking, excessive consumption of alcohol, and
exposure to radiation as common risk factors of breast
cancer in Nepal.®® The higher incidence of breast cancer in
urban areas could have also been contributed by the
adoption of westernized lifestyle and dietary pattern.®® The
Government of Nepal has recently developed guidelines on
breast cancer screening services to be provided at all levels
of health facilities.® Appropriate age stratification should be
considered during implementation of these guidelines.

Surprisingly, cancer of gallbladder was among the top five
commonest and lethal cancers in both sex, whereas it is a
relatively rare cancer globally with a dismal prognosis.’
Some studies have shown association of history of gall-
stone, smoking, and early menarche with gall bladder
cancer in Nepal.?”*® Further, locally tailored research is
important to understand the reason behind the higher
incidence of gallbladder cancer and identify if any pre-
ventive measures could be adopted.

Cervical cancer was the third most common cancer among
females in the Kathmandu Valley with an AAR of 8.7 per
100,000 population, lower in comparison with the esti-
mated incidence rate given by GLOBOCAN for Nepal (16.3
per 100,000 population).® The lower rate in urban areas
could be attributed to the improvements in lifestyle,
awareness, and good hygiene practices. The incidence of
cervical cancer was higher in old-age populations, being
peak at age group 60-64 years, which is similar to the
findings given by a hospital-based study done from 2012 to
2017.% Increasing age was found as one of the risk factors
of cervical cancer.*® Other common risk factors in devel-
oping countries include early marriage, multiple preg-
nancies, poor genital hygiene, multiple sexual partners, use
of oral contraceptives, and lack of awareness,***! which
are more common in rural areas.*>43

MoHP has already piloted the introduction of the human
papillomavirus (HPV) vaccine among adolescents in two
districts of Nepal in 2016 and has allocated budget to
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introduce HPV vaccination in routine immunization
program.***® HPV vaccination along with screening for
cervical cancer using low-cost alternatives to cervical cy-
tology such as visual inspection with acetic acid should be
the foundations of cervical cancer control in Nepal.

Because of lack of PBCR data prior to the registry, it is
difficult to compare findings of the current study or assess
any trends in incidence or mortality. The overall AAR (95.7
per 100,000 population) in this study was lower than the
estimated rate given by GLOBOCAN for Nepal (103.7 per
100,000 population). Viewing separately, in males the AAR
(87.5 per 100,000 population) is higher and in females
lower (117.9 per 100,000 population) than the GLOBOCAN
estimated rate.> The lower rates as compared with the
GLOBOCAN rate might have been caused by under-
registration of the cases. However, underreporting could
not be established as this is the first-year report and there is
no basis for comparison.

Although it was the first year of registry, the cases registered
through microscopic verification were very high showing
good data quality of the registry. However, the death cases
might have been underreported. Since the notification of
cancer deaths is not mandatory in Nepal, NHRC is working
with the Government of Nepal for policy reform on this
matter. In addition, community-based approach and al-
ternative treatment centers as the common source of data
have overcome the underreporting of death cases to some
extent. Besides improving data quality and coverage of
cases, the registry has already established two more
registries in Rukum East and West districts and Siraha,
Saptari, Dhanusha, and Mahottari districts. The gov-
ernment has reassured its commitment to expand Na-
tional PBRC across the country with remarkable
increment in the funds from NRS 2,50,000 to
100,000,000 (approximately equals to 2,500-100,000
USD) from its establishment. NHRC is also actively en-
couraging all hospitals in the country to incorporate a
HBCR so that data could be easily fed into the PBRC. In
coming years, the cancer registry will also monitor the
survival of patients with cancer at population level, which
will be effective in monitoring cancer care.

In conclusion, in the Kathmandu Valley, the age-adjusted
incidence rate was higher in males, but the age-adjusted
mortality rate was higher in females. The commonest sites
of cancer in males were lung, stomach, urinary bladder,
gallbladder, and non-Hodgkin lymphoma, whereas those in
females were breast, lung, cervix uteri, gallbladder, and
ovary. Both the cancer incidence and mortality were the
highest in 70-74 years age group in males and > 75 years
age group in females. These findings will help the Gov-
ernment of Nepal and policymakers to develop cancer
prevention and control strategies aligned with the cancer
burden in Nepal.
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