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Abstract
Stomach cancer is a common public health problem in South East Asia including Bhutan. Chronic infection with Helicobacter 
pylori is regarded as the principal cause of stomach cancer. Herein, we present the incidence of stomach cancer in Bhutan for 
eight years (from 2014 to 2021). We also discuss the steps taken for the prevention and early detection of stomach cancer.
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Introduction

In 2020, stomach cancer ranked fifth commonest cancer in 
incidence and fourth for mortality worldwide [1]. In Bhutan, 
stomach cancer is the commonest cancer in men and the 
second commonest cancer in women with an incidence of 
8.3 and 5.2 per 100,000 population respectively [2].

Helicobacter pylori (H. pylori) is a highly infectious 
gram-negative bacterium and is microaerophilic in nature 
that colonizes the gastrointestinal mucosa [3, 4]. It is impli-
cated widely in the development of the disease of the stom-
ach and duodenum with varying clinical symptoms and con-
ditions, notable of which is stomach cancer [5].

Correction of potential risk factors and eradication of H. 
pylori infection are the best methods for reducing the devel-
opment of stomach cancers [6]. Endoscopy remains the main 
modality of investigation to detect early stomach cancer [7].

The treatment of H. pylori infection with a combination 
of various antibiotics is the key to reducing the number of 
stomach cancers associated with this infection [8]. However, 
an increasing trend in the development of antibiotic-resistant 
H. pylori infection is a cause of concern as stated by the 
WHO (World Health Organization) [9].

Herein, we present the incidence of stomach cancer in 
Bhutan for 8 years (from 2014 to 2021) and steps taken for 
prevention and early detection of stomach cancer.

Endoscopic Services in Bhutan

The constitution of Bhutan mandates free health care ser-
vices to its citizen [10]. The health care system of Bhutan is 
a three-tiered system consisting of primary, secondary, and 
tertiary levels since the 1960s [11]. Jigme Dorji Wangchuck 
National Referral Hospital (JDWNRH), which is the national 
referral hospital of Bhutan, is located in Thimphu. There 
are two regional referral hospitals located in the eastern and 
central Bhutan which also provide general specialized ser-
vices. Other 28 hospitals with numerous basic health units 
and outreach clinics cater their services to the people at the 
community level.

The endoscopic service in Bhutan was established since 
1987 [12]. The endoscopy service was mainly provided at 
JDWNRH initially, which was gradually expanded across the 
country (Fig. 1). General surgeons and medical specialists 
are involved in performing endoscopy, of which the majority 
of the endoscopy is performed by the former group. Until 
2018, there were only 10 general surgeons, one gastroen-
terologist, and one internal medicine specialist who could 
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perform and provide endoscopic services for the whole 
country. As of now, 20 general surgeons spread across the 
nation are providing endoscopy services. Overseas vol-
unteers from Japan helped strengthen the existing human 
resources by training our surgeons on endoscopy, especially 
in detecting early stomach cancers.

Earlier, the H. pylori screening was mostly focused on the 
patients who were advised upper gastrointestinal endoscopy 
by the prescribers. The breath test and stool antigen tests 
were not available in any of the health centers across the 
country.

Flagship Program

The Royal Government of Bhutan instituted a Health Flag-
ship program in 2020 covering three cancers of the stomach, 
cervix, and breast, with ultimate goal to reduce the incidence 
and mortality associated with these cancers through early 
screening and detection [2, 13]. With regard to the stomach 
cancer, the following targets were framed by the program 
[2]:

1. All target populations (18–75) to be screened for H. 
pylori

2. All screened populations (H. pylori-positive) to receive 
triple therapy treatment

3. All high-risk target populations (40–75  years) are 
screened for stomach cancer and managed accordingly

With these strategies in place, the program aims to 
achieve 100% screening and treatment of H. pylori infec-
tion by the end of 2023. In terms of implementation, 
the set interventions are carried out through the ongo-
ing nationwide mobile camps for a period of 3  years 
(2020–2023). The stool antigen test for H. pylori screening 
is done using the H. pylori Quik Chek™ stool testing kit 
or the H. pylori Chek™ ELISA test. Fresh stool samples 
or frozen stool samples are collected which are stored or 
transported in Cary Blair transport medium and the tests 
performed as per the standard operating procedure [14]. 
All screen positives are treated with triple antibiotic ther-
apy of amoxycillin, clarithromycin, and pantoprazole for 
14 days and with tetracycline, bismuth, pantoprazole, and 
tinidazole quadruple therapy as the second-line drugs for 
retested subjects who turn positive again [13]. In spite 
of the retreatment if the retest result turned positive, the 
subject is then referred for upper gastrointestinal endos-
copy. Endoscopic procedures are carried out as per the 
age-specific target groups with history of atrophic gastri-
tis, H. pylori infection, family history of stomach cancers, 
dyspepsia with alarm features, smoking, chewing tobacco, 
and alcohol intake history [13].

Fig. 1  Map of Bhutan showing endoscopy service centers as of June 2022 (with permission of Policy and Planning Division, Ministry of Health, 
Thimphu, Bhutan)
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Situation Analysis of Stomach Cancers 
at the JDWNRH, Bhutan

The surgical oncology services are available only at 
JDWNRH, because the lone surgical oncologist is sta-
tioned in there. All the patients suspected or confirmed as 
cases of stomach cancers across the country are ultimately 
referred to JDWNRH, since both the curative and pallia-
tive services for stomach cancer patients are available.

The Population Based Cancer Registry (PBCR) in Bhu-
tan, maintained at JDWNRH, was established in 2014 in 
collaboration with the Tata Memorial Hospital (TMH) in 
Mumbai, the Registry hub for South East Asian Regional 
Office (SEARO), and IARC in Lyon, France. The registry 
uses Canreg5 software. We have accessed data from the 
PBCR.

Over the last 8 years, 786 stomach cancer cases were 
recorded from across the country. There were 466 men and 
320 women with a 1.5:1 men preponderance (Fig. 2). The 
population of Bhutan stands at 727,145 as of 2017 [15]. This 
gives an overall incidence of stomach cancer of 13.5/10,000 
population per year (786 cases/8 years/727,145 population). 
Nearly 50% of the patients were less than 65 years of age in 
terms of incidence (Fig. 3). With the initial record of 117 cases 
in the first year of the establishment of the cancer registry, the 
case sharply dropped to 67 in 2016 and again picked up in 
2019 with 118 cases (Fig. 4). This was probably and mostly 
because the endoscopy unit in JDWNRH during that period 
of time was also manned by the expats from Japan who have 
more experience in detecting stomach cancers. Since then, the 
cases have steadily increased with 124 cases recorded in 2021. 
The stage was not recorded for all cases of stomach cancers. 
Many patients died within days or weeks of diagnosis, before 
any staging or treatment could be done. Surgical treatments 
done were mostly palliative.

Discussion

The constitution of Bhutan mandates free health care and 
services to all its citizens [16]. Healthcare and access had 
been always a top priority to the govenrment of Bhutan. 
Therefore, Bhutan becoming a signatory to the Alma-Ata 
declaration in 1978 wre timely and visionary [17]. In the 
backdrop of free healthcare, sustainability is a hurdle and 
challenge as healthcare is becoming more complex [18]. 
Among all the cancers, stomach cancer is the commonest 
cancer in Bhutan with a 5-year prevalence of 20.74 stomach 
cancers per 100,000 [19]. Almost 95% of stomach cancer 
diagnosed in Bhutan were in an advanced stage, thereby 
negatively affecting the survival and quality of life [20].

Epidemiologic studies have shown that H. pylori bacteria 
are transmitted via oral-oral, feco-oral, and gastro-oral routes 
[5, 21, 22]. The prevalence of H. pylori infection is compara-
tively low in the developed nations (40% in North America 
and Europe) than in the developing nations (82%) [21]. This 
is probably because hygiene and sanitation are poor in the 
developing nations which contribute to the higher rate of 
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Fig. 2  Bar graph showing the gender distribution of stomach cancer 
in Bhutan from 2014 to 2021

0

100

200

300

400

18-24 25-34 35-44 45-54 55-64 >64

2 23 36

103

227

395hca
motsfosesacfo

reb
mu

N
ca

nc
er

Age interval

Fig. 3  Bar graph showing the age-wise distribution of stomach cancer 
in Bhutan from 2014 to 2021
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Fig. 4  Line diagram showing the trend of stomach cancer incidence 
in Bhutan from 2014 to 2021
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transmission. As of today, about 63% of Bhutanese have 
access to basic sanitation services [23]. The prevalence of 
H. pylori in Bhutan is found to be 73.4% which is very high 
compared to most of the countries in the region [24–26].

Peptic ulcer disease had been one of the top ten diseases 
for the last 5 years (2016–2020) in Bhutan [27]. Since H. 
pylori infection is largely implicated in the pathogenesis 
of peptic ulcer disease, this correlation holds as indicated 
by findings of the high prevalence of H. pylori infection 
in Bhutan [24]. Earlier, although the government hospital’s 
provided screening services for H. pylori, government phar-
macies hardly provided the eradication treatment since some 
of the drugs are not in essential drug list (EDL) until recently 
[28]. Therefore, some patients purchased from the private 
pharmacies while some remained untreated probably due to 
the cost issues as the clarithromycin-based triple treatment 
available in the market was expensive. This was important 
because it indicate a programmatic failure to subdue the 
causal link between gastric cancer and H. pylori infection. 
The carcinogenic property of H. pylori is a major concern 
as over half the world’s population is infected by H. pylori 
and Bhutan’s prevalence of H. pylori infection is 73.4% [8, 
24]. The high prevalence of stomach cancer in Bhutan is 
attributed to the high prevalence of H. pylori infection and 
stomach mucosal atrophy [20, 24, 25, 29]. However, on the 
contrary, the high prevalence of H. pylori infection in Africa 
and India does not translate to a higher incidence of stomach 
cancer [25, 30]. In a study by Matsunari et al., 90% of H. 
pylori bacterium in Bhutan possessed the highly virulent 
East Asian-type CagA [29]. This finding is significant as the 
higher incidence of stomach cancer in Bhutan is supposedly 
linked to this virulent bacterium.

In Bhutan, stomach cancer is the most common cancer in 
men and the second most common cancer in women after 
cervical cancer [2, 31]. Therefore, the initiation of the flag-
ship program at this hour is timely. However, programmatic 
problems such as a smaller number of endoscopists, patholo-
gists, and professionally trained endoscopic nurses are chal-
lenges in the present context and it will probably remain 
for the next few years until human resources are trained by 
the ministry of health and relevant organizations. In terms 
of capacity building, the flagship program partnered with 
the Khesar Gyalpo University of Medical Sciences of Bhu-
tan (KGUMSB) and the Japan International Cooperation 
Agency (JICA) to train our local endoscopists [32].

The number of newly diagnosed stomach cancers noted a 
sharp drop in the initial period (Fig. 4). However, the trend 
does not indicate a declining number of cases owing to 
improved screening and early detection. With limited human 
resources in terms of local endoscopists and the departure of 
a full-time overseas endoscopist, the downward trend con-
tinued. Beginning in 2017, the endoscopic service expanded 

to other hospitals in the country and this probably explained 
the upward trend in newly diagnosed stomach cancers.

Eradication of H. pylori infection to reduce or prevent 
stomach cancer is a controversial subject. However, the 
method had shown to reduce the cancer incidence signifi-
cantly [33, 34]. Treatment of H. pylori involves a combina-
tion of antimicrobial agents and antisecretory agents. Stand-
ard triple therapy consists of a proton pump inhibitor (PPI) 
and two antibiotics (clarithromycin and amoxycillin/met-
ronidazole) as the first-line therapy and levofloxacin-based 
rescue therapy if the first line failed [35]. However, 81% of 
H. pylori strains in the studies conducted in Bhutan dem-
onstrated a high resistance pattern to metronidazole [36]. 
The absence of resistance to amoxycillin and low-resistance 
pattern to levofloxacin (8.1%), clarithromycin (2%), and tet-
racycline( 0.6%) are reassuring [36]. The prescribers of the 
country need to be mindful of these findings so that our 
triple therapy regimen of clarithromycin-based regimen 
used currently has to be sustained to achieve the goals of 
the flagship program. Eradication of H. pylori bacterium can 
not only reduce the stomach cancer burden but also reduce 
hospital admission and cost associated with its treatment in 
patients with H. pylori-associated peptic ulcer disease which 
accounts for one of the top ten diseases for the last many 
years in Bhutan [22, 27].

The COVID-19 pandemic disrupted many developmen-
tal activities in the country including the flagship program 
activities. The country had undergone numerous nationwide 
lockdown to curb the spread of COVID-19 [37–39]. This 
could have hampered achieving the target outlined in the 
flagship program in a given stipulated period. About 50% 
of the targets are achieved in last 2 years and 4 months post-
implementation of activities as per the program analyst. 
Despite the COVID-19 situation, the flagship program is 
actively being implemented across the nation. Upscaling of 
program activities is needed to meet the set targets against 
the limited time frame. We recommend initiating off-hour 
endoscopic clinics in health centers where the routine endo-
scopic services are currently provided. As an interim cor-
porate business model, the program in turn could provide 
off-hour remuneration to the health care workers involved 
in providing such services. Another attractive option to meet 
the target deadline is the public–private partnership. The 
program could provide certain remuneration to the private 
diagnostic centers whenever clients are long overdue for 
screening appointment at the government run endoscopic 
units. Another long-term intervention is to strengthen surgi-
cal education for residents and newly recruited endoscopists 
by setting up endoscopic simulation laboratory in collabora-
tion with KGUMSB, JDWNRH, and relevant development 
partners. Task sharing and shifting concept could be utilized 
as well. In this method, we would recommend to provide 
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short term training in endoscopy to the medical officers. It 
could be used to address the shortage of endoscopist and 
expand endoscopic services in strategic locations. Since 
many countries are now relaxing COVID-19 protocols, 
the flagship program should also capitalize on training 
endoscopists to detect early stomach cancers in expert cent-
ers in the region.

Conclusion

Recognizing the dual burden of H. pylori and stomach can-
cer as a growing public health problem in Bhutan is apt 
and timely. While the targets and interventions are set and 
implemented at the policy level, the program must coor-
dinate with the agencies at the technical and field level. 
Constraints in terms of human resources and financing have 
to be addressed while opportunities for expansion of endo-
scopic services should be explored for the sustainability of 
the program.
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