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Introduction

According to the report published by world health 
organization (WHO) in 2018, non-communicable diseases 
(NCDs) accounted for 41 million of the world’s 57 million 
deaths (71%) in 2016. Among these deaths, 15 million of 
those were premature and occurred in the age group of 30 
to 70. The burden is greater in low- and middle- income 
countries as 78% of all NCD deaths and 85% of premature 
deaths occurred in these countries (WHO, 2018). Cancer 
is the first or second leading cause of premature death in 
the age group of 30 to 69 in 134 of 183 countries, and 
third or fourth in an additional 45 countries (Wild et al., 
2020). In Myanmar, NCDs were estimated to account for 
68% of all deaths. Among NCDs, cancers contributed 
to proportional mortality of 13% in 2016 (WHO, 2016). 

Global Cancer Observatory estimated 69,554 new 
cancer cases and 51,059 cancer deaths occurred in 
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Myanmar in 2018. The top five most common cancers 
were Lung, Stomach, Cervix uteri, Breast and Liver 
in both sexes, Lung, Stomach, Liver, Oesophagus, and 
Colorectum in Males and Cervix uteri, Breast, Lung, 
Stomach, and Colorectum in Females. Age-standardized 
incidence rates (World) were 141.9 for males and 123.7 
for females. Regarding mortality, the top 5 cancer deaths 
are cancers of the Lung, Cervix uteri, Stomach, Breast, 
and Liver (Ferlay et al., 2020).

In Myanmar, strengthening and improving cancer 
registries are priority actions for evidence-based national 
cancer control planning (Singh et al., 2017). The Program 
of Action on Cancer Therapy (PACT) of International 
Atomic Energy Agency (IAEA) in collaboration with 
WHO and International Agency for Research on Cancer 
(IARC) visited Myanmar in 2015 and found that cancer 
registration was the top priority for Myanmar and 
acknowledged cancer registration activities were being 
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developed in Nay Pyi Taw. They recommended starting 
Population Based Cancer Registries (PBCR) in the 
Nay Pyi Taw Union Territory as the first step and then 
expanding to other States and Regions in the future to set 
up PBCR  (IAEA, 2018). Myanmar is a partner country 
of the Global Initiative for Cancer Registry Development 
which provides capacity building across the field of 
cancer registration through technical support, training, 
advocacy, and networking through IARC regional hubs 
for the planning and development of PBCRs in Myanmar 
(IARC, 2020). The Collaborative Research Agreement 
(CRA) between IARC and the Ministry of Health of 
Myanmar commenced in 2017 aims to support sustainable 
improvements in the quality, scope, and use of population-
based cancer registry data in Myanmar (IARC, 2017). 

Materials and Methods

Nay Pyi Taw is the capital of the Republic of the 
Union of Myanmar which is at the center of the country 
where all government offices (ministries) are located. 
Regarding cancer treatment, Nay Pyi Taw General 
Hospital (1000-Bedded) is the major hospital for cancer 
treatment in this region and provides diagnostic facilities 
like nuclear medicine and diagnostic radiology and 
therapeutic facilities like radiotherapy and chemotherapy. 
Data collection is mainly active by visiting registry staffs 
to all hospitals and laboratories of Nay Pyi Taw Union 
Territory and vital registration unit of Central Statistical 
Organization for death certificate data. The registry team 
also collected the data form Yangon General Hospital, 
Mandalay General Hospital, Yangon children hospital and 
Mandalay children hospital for the data of some cancer 
patients from Nay Pyi Taw who got the cancer treatments 
at there. The collected data are recorded in compliance 
with the International Classification of Coding of Diseases 
for Oncology-3rd edition (ICD-0-3) coding rules (Fritz 
et al., 2000). Multiple primary tumors were defined and 
recorded according to IARC-IACR guidelines (Working 
group Report, 2005). The data are stored in CanReg5 and 
checked for consistency and duplications are performed 
(Ervik, 2020). 

The data were analyzed by the R software featured 
by CanReg5. The results were presented as number of 
cases by site, sex, and age, cumulative risk (CR), crude 
rate, age-specific, and age-standardized incidence rates 
(ASRs) per 100,000. The ASR was calculated by direct 
methods according to world standard population (Doll et 
al., 1966). The population denominator used to calculate 
the rates were based on the 2014 Myanmar population 
and housing census. The population beyond 2014 was 
estimated and reported by the Department of Population 
of the Ministry of Labour, Immigration and Population, 
Myanmar (Ministry of Labour, Immigration and 
Population, 2017) and we used these population figures 
for calculation of rates. 

Results

Demography of nay pyi taw union territory
The area of Nay Pyi Taw Union Territory is 70,571 

km2 in 2 Districts and 8 Townships. According to the 
2014 census, the total population for Nay Pyi Taw Union 
Territory was 1,160,242 persons which represented 2.3 
percent of the total population of Myanmar. Of these, 
565,155 were males (48.71%) and 595,087 (51.29%) were 
females. The sex ratio was 95 males per 100 females. It 
ranked thirteenth in population size when compared with 
other States/Regions in the country. Urban population was 
375,189 (32%) while rural population was 785,053 (68%). 
The population pyramid for Nay Pyi Taw Union Territory 
in 2014 shows a near-stationary type of population 
structure with almost equal distribution of age groups 
below 30 years. A large proportion of the population in 
the Nay Pyi Taw Pyramid was in the economically active 
age groups (15–64), of which majority of them are of 
ages between 15 and 39 (Ministry of Immigration and 
Population, 2015).

The most common cancers by sex
Between 2013 and 2017, 5,952 cancer cases were 

registered of which 2,835 were males and 3,117 were 
females. In both sexes combined, Lung cancer was the 
most common (14%), followed by Breast (11.4%), Liver 

Figure 1. Geographical Map and Estimated Average Annual Population 
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the total newly diagnosed cancer cases. The average ages 
(in years) for the top 10 cancer types were 63.1 (Lung), 
51.7 (Breast), 55.8 (Liver), 54.6 (Mouth and Pharynx), 
58.6 (Stomach), 54 (Cervix), 56.1 (Colon, Rectum, 

(10.2%), Mouth and Pharynx (8.5%), Stomach (7.8%), 
Cervix (6.8%), Colon, Rectum, and Anus (6.8%), Larynx 
(4.0%), Oesophagus (3.3%) and Lymphoma (3.0%). 
Overall, the top ten cancer types accounted for 75.8% of 

(A) (B)

(C) (D) (E)

(F) (G) (H) (I)

Figure 2. Patterns and Trends of Cancer in the Five Year Period 2013-2017. A, number of cases in period by age group 
and sex; B, Pie chart, distribution of cases by age group and sex; C, Age-specific incidence rates of top 5 cancer sites 
in Male; D, Age-specific incidence rates of top 5 cancers in Female; E, ASRs of top 10 cancers (Both sexes); F, Top 
10 cancers ASR in Male; G, Top 10 cancers ASR in Female; H, Top 10 cancers, cumulative risk, 0-74 years in Male; 
I, Top 10 cancers, cumulative risk, 0-74 years in Female 
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and Anus), 60.5 (Larynx), 62.4 (Oesophagus) and 41.6 
(Lymphoma) respectively. Top 10 cancers in Males and 
Females were shown in Table 1 and 2. Total ASR for all 
male new cancer cases cases was 125.9 and 107.3 for all 
new female cancer cases excluding non-melanoma skin 
cancer.

Cancer mortality
Total number of deaths in Nay Pyi Taw Union 

Territory during the research period was 23,429 of which 
1,874 (8%) people died from various forms of cancer. 
Among these cancer deaths, the most common cancer 
for both sexes combined was Liver (20.8%) followed 
by Lung (15.7%), Mouth and Pharynx (9.3%), Stomach 

Figure 3. The Incidence of Childhood Cancer, Classified According to the International Classification of Childhood 
Cancer (ICCC-3). (Steliarova-Foucher et al, 2005) 

Sr No Types of cancers Number of 
patients (n)

Percentage of all 
male cancers (%)

Crude Rate Cumulative 
Risk (CR)

ASR

1 Lung 512 18.1 17.5 3.35 26.2
2 Liver 419 14.8 14.3 2.08 17.9
3 Mouth & Pharynx 369 13 12.6 1.79 15.8
4 Stomach 251 8.9 8.6 1.49 12
5 Colon, Rectum and Anus 209 7.4 7.2 1.13 9.5
6 Larynx 182 6.4 6.2 0.98 8.5
7 Oesophagus 141 5.0 4.8 0.77 6.9
8 Lymphoma 103 3.6 3.5 0.41 4.0
9 Leukaemia 84 3.0 2.8 0.22 2.9
10 Penis 57 2.0 2.0 0.28 2.4

Table 1. Top 10 Cancers in Males

Sr No Types of cancers Number of patients (n) Percentage of all 
female cancers (%)

Crude 
Rate

Cumulative 
Risk (CR)

ASR

1 Breast 661 21.2 21.4 2.41 22.4
2 Cervix 406 13 13.2 1.64 14.1
3 Lung 321 10.3 10.4 1.54 12.1
4 Stomach 216 6.9 7 0.92 7.8
5 Colon, Rectum and Anus 195 6.3 6.4 0.71 6.7
6 Liver 190 6.1 6.2 0.79 6.9
7 Ovary 136 4.4 4.4 0.48 4.6
8 Mouth & Pharynx 134 4.3 4.3 0.63 5.0
9 Lymphoma 77 2.5 2.3 0.28 2.7
10 Corpus Uteri 69 2.2 2.2 0.29 2.5

Table 2. Top 10 Cancers in Females
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(7.5%), Colon, Rectum, and Anus (6.8%) respectively. 
Overall, the top ten cancer deaths contributed to 80.3% 
of all cancer deaths in both sexes combined.

By sex, liver cancer was the leading cause of cancer 
deaths in males (27%), followed by Lung (18.4%), Mouth 
and Pharynx (11.4%), Stomach (7.9%), and Colon, 
Rectum and Anus (6.1%). Among females, Liver cancer 
was again the leading cause of cancer deaths (14.2%), 
followed by Lung (12.8%), Breast (11.5%), Cervix 
(10.3%), and Colon, Rectum and Anus (7.3%). 

Discussion

The cancer statistics including cancer incidence and 
mortality data estimated by population-based cancer 
registry are crucial in development and evaluation of 

strategies for cancer prevention and control policies 
(Parkin DM, 2006). The National Health Plan (2017-2021) 
of Myanmar recognizes NCDs as a public health 
priority. Furthermore, one of the National Strategic 
Plans for prevention and control NCDs is to develop a 
comprehensive and sustainable surveillance system. To 
set up and develop high-quality regional PBCRs based 
in public cancer treating hospitals is one strategy of 
the National Cancer Control Plan (Ministry of Health, 
2017). This first five consecutive years’ report provides 
descriptive analysis of data (five consecutive years) for 
all cancer sites of the first PBCR in Myanmar.

The total number of new cancer cases in Nay Pyi 
Taw Union Territory was steadily increasing in every 
year between 2013 and 2017. This increasing incidence 
trends were observed especially in the top five cancers. 

Figure 4. Data Quality Indicators in Male and Female Cancers
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We expect the total number of new cancer cases could be 
rising in the future due to more and more completeness 
of the registry and possible nationwide cancer screening 
programs in the country. The number of new cancer cases 
increased with age starting from 30 and decreased after 69. 
It is probably because life expectancy at birth in Myanmar 
is 64.7 in both sexes, 60.2 in males and 69.3 in females 
(Ministry of Labour, Immigration and Population, 2016).

Overall, one in every seven men and one in every eight 
women of Nay Pyi Taw residents are likely to develop 
cancer in his or her life before the age of 75. The top five 
cancers which present the highest lifetime risks were lung 
(1 in 30), liver (1 in 48), mouth and pharynx (1 in 56), 
stomach (1 in 67), and colon, rectum and anus (1 in 88) 
for males while breast (1 in 41), cervix (1 in 61), lung (1 
in 65), stomach (1 in 108), and liver (1 in 125) for females.

Tobacco related cancers identified by the IARC 
monograph include cancers of the lung, oral cavity, nasal 
cavity, and paranasal sinuses, nasopharynx, oropharynx, 
hypopharynx, larynx, esophagus, stomach, pancreas, liver, 
kidney (body and pelvis), ureter, urinary bladder, cervix, 
and myeloid leukemia (Cogliano et al., 2011). In this study, 
we found tobacco-related cancers contributed 70.6% of all 
male cancer cases, 48.1% of all female cancer cases, and 
58.8% of all cases in both sexes combined. Lung cancer 
is the leading cause of cancer incidence in both sexes 
combined (rates 38.3 per 100,000) and in males (rates 
26.2 per 100,000). Regarding mortality, it is the second 
leading cause of cancer deaths in both sexes after liver 
cancers. The findings in this study is alarming and pointing 
to speed up implementing tobacco control strategies and 
policies to prevent the burden of tobacco-related cancers.

Globally, it is estimated that 2.2 million new cancer 
cases (one in eight) are related to infections in 2018. 
Infections-related cancers include carcinoma of the oral 
cavity, oropharynx including tonsil and base of tongue, 
larynx, anal squamous cell carcinoma, cervix, vulva, 
vagina, penis, adult T-cell leukemia and lymphoma, 
Kaposi sarcoma, Hodgkin lymphoma, Burkitt lymphoma, 
nasopharyngeal carcinoma, gastric carcinoma, gastric 
non-Hodgkin lymphoma, Hepatocellular carcinoma, 
cholangiocarcinoma and bladder (de Martel et al., 2020). 
In this study, infections-related cancers contributed to 
41.9% for all new cancer cases in both sexes combined 
with 48.7% in males and 35.8% in females, respectively. 
Liver cancer is the top cancer among all infectious related 
cancers. It is also the second most common cancer in both 
sexes combined (rates 24.8 per 100,000) and in males 
(rates 17.9 per 100,000) and it is the first leading cause 
of cancer deaths in both sexes combined. Myanmar has 
been an endemic country for viral hepatitis for many years. 
Around 3.3 million people are living with viral hepatitis 
B and approximately 1.3 million people are living with 
viral hepatitis C (Ministry of Health, 2017).  Under the 
Expanded Program of Immunization (EPI), coverage 
of nationwide immunization for HBV at birth was 14% 
and childhood was 91% in 2019 (Sandhu et al., 2020). 
Myanmar’s hepatitis control program is providing free-
of-charge viral hepatitis C treatment at 12 public hospitals 
in 8 different states and regions starting in 2017 (Scott et 
al., 2021). Therefore, primary prevention through Human 

Papilloma Virus (HPV) vaccination and expanding the 
availability of HPV and HCV treatments in the country 
would lead to prevent people from liver cancers as well 
as significant reduction in liver cancers related deaths in 
the future. 

In 2018, GLOBOCAN estimated cervical cancer 
was the leading site of cancer incidence (ASR=21.5, 
Cumulative risk% at 75 years old=2) among females and 
the first leading cause of female cancer deaths in Myanmar. 
It is the second leading cause of cancer-related deaths after 
lung cancer in both sexes combined (Arbyn et al., 2020). 
In this study, we found that cervical cancer ranked at the 
seventh position among the most common cancers in 
both sexes combined and the second position in females’ 
cancers after breast cancer with ASR=14.1 and cumulative 
risk of 1.64. Regarding mortality. It is the eighth leading 
cause of cancer death in both sexes combined and the 
fourth in female. The Ministry of Health of Myanmar, with 
the support from Gavi (the Vaccine Alliance), launched 
the HPV immunization program of in 2020 and started 
vaccinating the girls between 9 and 10 years old in the 
country (Bruni et al., 2019). Thus, the future generation 
of girls will be protected from HPV attributable cancers, 
including cervical cancer in Myanmar.

Pediatric cancers contributed to 2.1% in males and 
1.9% in females for all new cancer cases for the age 
group between 0 and 14. The most common cancers 
in this age group were Leukemia (33.3%, ASR=22.8), 
Lymphoma (15.8%, ASR= 10.5) and CNS neoplasms 
(7.9%, ASR=5.0). The overall ASR was 67.6 per million 
children and the highest age-specific incidence rate was 
observed for children aged 10–14 years (85.7 per million). 
Top childhood common cancers in this study are consistent 
with those findings of international childhood cancer study 
(Steliarova-Foucher et al, 2017).

The ASRs of all cancers sites in this study were 
119.4/100,000 in both sexes combined, 129.3/100,000 
in males, and 109.5/100,000 in females. This is lower 
than that reported in GLOBOCAN estimates in 2018 for 
Myanmar which were 130.9/100,000 in sexes combined, 
141.9/100,000 in males, and 123.7/100,000 in females. As 
there are no country specific data sources, GLOBOCAN 
estimates for Myanmar were extrapolated from cancer 
registries of neighboring countries mainly from India and 
Thailand (Ferlay et al (2019).That is why cancer incidence 
and mortality patterns of the top common cancer sites in 
both sexes, males and females differ from those found 
in this study. 

Comparability, validity, timeliness, and completeness 
are four important indicators of data quality in cancer 
registration (Bray F and Parkin DM 2009). Although 
Nay Pyi Taw Cancer Registry comply with the IACR’s 
guidelines and procedures of cancer, the validity of the 
data, especially the proportion of morphologically verified 
cases (MV %,) and the proportion of Death Certificate 
Only (DCO %) have some issues. In this study, MV% is 
61.44 in males and 71.04 in females, and DCO% is 16.08 
in males and 15.15 in females. The MV% largely depends 
on the most common cancers, service delivery practice of 
health care facilities, and hospital information system used 
in the region. The most common cancers in this study are 
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Lung and Liver cancers and getting biopsy is difficult in 
those kinds of cancers. In addition, the use of electronic 
Health Management Information system (e-HMIS) in 
every public hospital hampers the possibility of getting a 
much better MV% (Ministry of Health, 2017). This system 
is designed to assess aggregate health data and it is very 
difficult to record diagnosis methods and morphology of 
each cancer type of individual cancer patients. Although 
the verbal autopsy process to identify the cause of death 
for community deaths has already been in place since 
2016 in some regions of Myanmar to improve the quality 
of cause of death information , the completeness of death 
registration was critically low which is less than 60% 
(Oung et al, 2017).

In conclusion,  a significant  proportion of 
tobacco-related and infection-related cancers were found 
in this study. The findings in this study are salient and 
have potential to serve as important information for the 
National Cancer Control Program of Myanmar. Patterns of 
cancer incidence and mortality estimates in Globocan are 
inconsistent with the findings in our subnational available 
data. Therefore, population-based cancer registries are 
urgently needed in Myanmar not only to improve the 
accuracy of Globocan estimates according to actual cancer 
situations of the country but also for the monitoring and 
evaluation of cancer control policies and cancer actions 
of Ministry of Health. 
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