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Introduction

	 The sequence of events in the gastric mucosa that 
precede the manifestation of gastric cancer has been 
shown to begin decades earlier. Typically, it begins with 
chronic non-atrophic gastritis that progresses to chronic 
atrophic gastritis, which may eventually lead to intestinal 
metaplasia, dysplasia, and finally adenocarcinoma 
(Kuipers, 1999). Helicobacter pylori infection is accepted 
as the primary cause of chronic gastritis (Suerbaum and 
Michetti, 2002). Moreover, severe atrophic gastritis, 
accompanying intestinal metaplasia caused by persistent 
H. pylori infection, is closely related to the development 
of gastric cancer (Correa, 1992). Histological evaluation of 
gastric biopsy specimens is a standard method to identify 
atrophy. On the other hand recent reports showed that 
serum pepsinogens (PGs) are valuable in the serological 
screening of gastric diseases, including gastric atrophy 
and gastric cancer (Bornschein et al., 2012; Daugule et al., 
2011; Leja et al., 2012; Lomba-Viana et al., 2012; Miki, 
2006), particularly in Japan (Leung et al., 2008).
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Abstract

	 Serum anti-Helicobacter pylori antibodies and pepsinogens (PGs) have been used as gastric cancer screening 
and gastric mucosal status markers. Nepal is a low risk country for gastric cancer. However, the mountainous 
populace in the northern region culturally linked to Tibet as well as Bhutan, a neighboring country, have a high 
risk of GC. We collected gastric biopsy specimens and sera from 146 dyspeptic patients living in Kathmandu, 
Nepal. We also examined the sera of 80 volunteers living in the mountainous regions of the Himalayas. The 
optimal cut-off was calculated for serum biomarkers against the histology. Kathmandu patients (43.8%) were 
serologically positive for H. pylori infection, which was significantly lower than that for the mountainous (61.3%, 
P = 0.01). The same results also found in the prevalence of PG-positivity, PG I levels and PG I/II ratios (P = 0.001, 
P <0.0001 and P = 0.03, respectively). Moreover, the PG I/II ratios were significantly, and inversely correlated 
with the OLGA score (r = -0.33, P <0.009). The low incidence of gastric cancer in Nepal can be attributed to low 
gastric mucosal atrophy. However, the mountainous subjects have high-risk gastric mucosal status, which could 
be considered a high-risk population in Nepal.  
Keywords: Helicobacter pylori - pepsinogens - gastric cancer - Nepal
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	 Pepsinogens (PGs) are aspartic proteinases that are 
mainly secreted by the gastric cells. They can be classified 
into two biochemically and immunologically distinct 
types: PG I and PG II (Gritti et al., 2000). Low serum 
PG I levels and PG I/II ratios have been associated with 
severe gastric atrophy, and are frequently observed in 
gastric cancer patients (Kim and Jung, 2010; Sipponen 
and Graham, 2007). In particular, it is reported that the 
combination of H. pylori serology, and the measurement 
of PG I levels and PG I/II ratios can be applied to gastric 
cancer screening in Japan (Leung et al., 2008; Miki, 2011). 
However, serum PG levels are affected by many factors 
such as the geographic area, race, age, gender, smoking 
and drinking habits, and H. pylori infection (Ang et al., 
2005; Bornschein et al., 2012; Kikuchi et al., 1995). 
Therefore, the cut-off value for PG levels can vary with 
geographic locations. Meta-analyses showed that a PG I 
level ≤70 ng/mL, and PG I/II ratio ≤3 had a sensitivity of 
57%, specificity of 80%, positive predictive value (PPV) 
of 15%, and negative predictive value (NPV) of 83% in 
the screening for atrophic gastritis (Miki, 2006).
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Nepal is a small landlocked country in South Asia, located 
in the Himalayas. Kathmandu, its capital, has witnessed 
several different waves of human migrations. Therefore, 
it is not surprising that the indigenous inhabitants, the 
Newars, are postulated to be a mixture of Austro-Asiatic, 
Dravidian, Indo-Mongoloid, and Aryan origins (Gayden 
et al., 2013). Although genetic analyses revealed that 
the Kathmandu ancestry is a combination of East and 
South Central Asian lineages (Gayden et al., 2013), the 
age-standardized incidence rate (ASR) of gastric cancer 
in Nepal (5.3 cases/100,000 population/year) is similar 
to that of South Asian countries (India and Bangladesh). 
However, it is much lower than that of East Asian countries 
such as Japan and China (6.1, 5.8, 29.9, and 22.7/100,000, 
respectively) (International Agency for Research on 
Cancer, GLOBOCAN 2012; http://globocan.iarc.fr).
The mountainous people of northern Kathmandu live in 
temples temporarily during winter, and interestingly, are 
culturally linked to the Buddhists of Tibet. Our previous 
report showed that Bhutan, a neighboring country 
with high prevalence of H. pylori infection and gastric 
mucosal atrophy, is also culturally linked to the Tibetan 
Buddhists (Shiota et al., 2013). Since the Kathmandu 
population incorporate both the Buddhist and Hindu 
traditions (Gayden et al., 2013), it would be interesting 
to investigate the association between H. pylori infection 
and gastric atrophy in these populations. Toward this, 
we also calculated the best cut-off and predictive values 
for discriminating atrophic gastritis based on PGs in 
the Kathmandu subjects. We hypothesized that because 
of the Tibetan connection, the prevalence of H. pylori 
infection and/or advanced gastric atrophy is higher in the 
mountainous population, compared to that of Kathmandu.

Materials and Methods

Study populations and sample collection
In December 2013, we recruited 146 dyspeptic patients 

living in Kathmandu from the endoscopy services of 
the Gastroenterology department, Tribhuvan University 
Teaching Hospital (TUTH), Kathmandu. Written informed 
consent was obtained from all the participants, and the 
study protocol was approved by the Ethics Committees 
of TUTH and Oita University Faculty of Medicine, Japan. 
To measure the sensitivity and specificity of the enzyme-
linked immunosorbent assay (ELISA) kit for PGs, and to 
calculate the best cut-off values for discriminating atrophic 
gastritis based on PGs, we collected blood samples on the 
day of endoscopy. Experienced endoscopists acquired 
two gastric biopsy specimens during each endoscopy 
procedure: one from the lesser curvature of the antrum 
approximately 3 cm from the pyloric ring, and another 
from the greater curvature of the corpus used for 
histological examination. We also examined the sera of 
80 volunteers, living in the mountainous regions of the 
Himalayas, but staying during winder at the Boudhanath 
(Boudha) temple, Kathmandu. In addition, we also 
obtained information on the smoking and drinking habits 
in both these populations.

Serological analyses of H. pylori infection and PG status
The blood samples were centrifuged within 1 h after 

collection. The separated sera were used for measurement 
of the H. pylori antibody titers and PG levels. The anti-H. 
pylori IgG levels were quantified using an ELISA kit 
(Eiken, Co. Ltd., Tokyo, Japan), and the PG I and II levels 
were measured using Pepsinogen ELISA (Eiken, Co. Ltd), 
according to the manufacturers’ instructions. Individuals 
with serum H. pylori antibody titers ≥10 U/mL were 
classified as H. pylori-positive (per the manufacturer’s 
instructions); those with PG I levels ≤70 ng/mL, and PG 
I/II ratios ≤3.0 were classified as PG-positive (according to 
the Japanese guidelines) (Miki, 2011). Next, the subjects 
were categorized into four groups according to the H. 
pylori and PG sero-positivity (called the ABC method) 
(Miki, 2011): group A (H. pylori-negative/PG-negative), 
group B (H. pylori-positive/PG-negative), group C (H. 
pylori-positive/PG-positive), and group D (H. pylori-
negative/PG-positive).

Histology
All the biopsy tissues were fixed in 10% buffered 

formalin for 24 h, and embedded in paraffin. Serial 
sections were then stained with hematoxylin and 
eosin, and May–Giemsa stain. The status of the gastric 
mucosa was evaluated according to the updated Sydney 
system (Dixon et al., 1996). The degree of atrophy 
was classified into four grades: 0, normal; 1, mild; 2, 
moderate; and 3, marked. Samples of grade 1 or more 
were considered atrophy-positive, according to a previous 
report (Bornschein et al., 2012). In addition, the stage of 
gastritis was assessed according to the Operative Link for 
Gastritis Assessment (OLGA) system (Rugge et al., 2005; 
Rugge et al., 2007). To minimize the potential for bias, an 
experienced pathologist (TU), who analyzed histological 
data for the Myanmar, Vietnam, Bhutan, and Dominican 
Republic studies (Nguyen et al., 2010a; Nguyen et al., 
2010b; Shiota et al., 2014; Shiota et al., 2010; Vilaichone 
et al., 2013), evaluated all the specimens in this study.

Data analyses
Discrete variables were tested using the chi-square 

test; continuous variables were tested using the Mann-
Whitney U and t-tests. The Spearman rank coefficients (r) 
were determined to evaluate the association between the 
PGs and gastric mucosal atrophy. A multivariate logistic 
regression model was used to calculate the odds ratios 
(OR) of the clinical outcomes by including the age, sex, H. 
pylori infection, and gastritis type. All determinants with 
P values <0.10 were entered together in the full model 
of logistic regression, and the model was reduced by 
excluding variables with P values >0.10. The OR and 95% 
confidence interval (CI) were used to estimate the risk. 
A P value <0.05 was accepted as statistically significant. 
Receiver-operating curves (ROC) were used to calculate 
the best cut-off and predictive values for discriminating 
atrophic gastritis based on the PG I/II ratios. The SPSS 
statistical software package version 18.0 (SPSS, Inc., 
Chicago, IL, USA) was used for all statistical analyses.
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Results 

H. pylori infection rate in the dyspeptic patients
We recruited 146 dyspeptic patients living in 

Kathmandu (76 females and 70 males; mean age 42.2±15.7 
years). Our serological examinations revealed that among 
the 146 patients, 64 (43.8%) were positive for H. pylori 
infection. The H. pylori infection rate by age group was 
37.5% (12/32), 38.2% (13/34), 55.9% (19/34), 44.0% 
(11/25), and 42.9% (9/21) for patients aged ≤29, 30–39, 
40–49, 50–59, and ≥60 years, respectively (Figure 1). 

We also examined the sera of 80 volunteers living in 
the mountainous regions of the Himalayas (38 females 
and 42 males; mean age 43.5 ± 16.7 years). Interestingly, 
our serological data showed that 49 of the 80 (61.3%) 
volunteers were positive for H. pylori infection, which 
was significantly higher than that for the Kathmandu 
patients (P=0.01). The mean age was significantly lower 
for the mountainous subjects who were H. pylori-positive, 
than for those who were H. pylori-negative (P <0.0001). 
Furthermore, a high prevalence of H. pylori infection 
was detected in the younger age groups (≤29 years) for 
the mountainous volunteers (85%, 17/20), compared with 
the Kathmandu subjects (P=0.003). However, in both the 
populations, there was no statistically significant relation 
between the H. pylori infection rate and age (P=0.42 and 
P=0.15, respectively). Additionally, while smoking habit 
was significantly higher in the Kathmandu, rather than the 

mountainous subjects [26.7% (39/146) versus 7.5% (6/80), 
P=0.001], no significant difference in the drinking habits 
of the two populations was found (P >0.05). Unfortunately, 
we were permitted to perform endoscopy only in the 
Kathmandu subjects; therefore, we could measure the 
sensitivity and specificity of the ELISA kit compared with 
histology as a gold standard for Kathmandu population. 
The sensitivity and specificity were 89.1% and 83.5%, 
respectively.

Status of PGs and mucosal atrophy in Nepal
According to Japanese standards, we defined the PG-

positive status by cut-off values of ≤70 ng/mL and ≤ 3.0 for 
the PG I levels and PG I/II ratios, respectively. Based on 
this, the overall prevalence of PG-positive subjects in the 
Kathmandu population was 11.6% (17/146), significantly 
higher in the H. pylori-positive than in the H. pylori-
negative patients [18.8% (12/64) versus 6.1% (5/82), 
P=0.02]. The PG II levels were also significantly higher, 
while the PG I/II ratios were significantly lower in the H. 
pylori-positive, than in the H. pylori-negative patients (P 
<0.0001 for both the cases) (Table 1). In contrast, there 
was no difference in the PG I levels between the H. pylori-
positive and -negative patients (P=0.44).

Among the 17 PG-positive patients from Kathmandu, 
15 (88.2%) had atrophy in the antrum (Table 2). Although 
the proportion was significantly higher in the PG-positive, 
than in the -negative group (P=0.02), 77 of the 129 PG-
negative patients (59.7%) also had atrophy in the antrum. 
PG-positive/atrophy-negative subjects were also found 
atrophy in 77.8% (14/18) in the corpus. Therefore, using 
the Japanese criteria in our Nepalese study yielded highly 
false-negative results.

Next, we examined the correlation between the 
severity of gastric mucosal atrophy and PG levels (Table 
3). Although the PG I levels did not correlate with the 
atrophy scores (P=0.21 in the antrum and P=0.07 in the 

Figure 1. Age-related Prevalence of H. pylori infection 
in 146 Kathmandu and 80 mountainous subjects in 
Nepal. H. pylori sero-positivity was determined by ELISA. 
Individuals with serum H. pylori antibody titers >10 U/mL were 
classified as H. pylori-positive. Sero-positivity for H. pylori 
infection in the Kathmandu subjects was lower than that in the 
mountainous subjects
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Table 1. Characteristics of PGs in the Kathmandu and Mountainous Populations
		  Kathmandu			   Mountainous		
	 Sero-positive	 Sero-negative	 P value	 Sero-positive	 Sero-negative	 P value

n	 64	 82	 -	 49	 31	 -
PG I (ng/mL)	 104.2+101.6*	 95.4+70.4	 0.64	 55.0+22.5 	 55.6+33.0	 0.44
PG II (ng/mL)	 31.1+23.8*	 19.1+13.2	 <0.0001	 19.9+8.8	 13.9+9.0	 <0.0001
PG I/II ratio	 3.5+1.3*	 5.0+1.5	 <0.0001	 2.9+1.1	 4.3+1.4	 <0.0001
PG-positive (n)	 12 (18.8%)*	 5 (6.1%)	 0.02	 24 (49.0%)	 0.0 (0%)	 <0.0001

*P <0.05 compared to the mountainous subjects

Table 2. Association between PG Status and Mucosal 
Atrophy in the Antrum and Corpus in the Kathmandu 
Population
	 Atrophy-positive	 Atrophy-negative	 Total
	 n (%)	 n (%)	 (n)

Antrum			 
   PG-positive	 15 (88.2)	 2 (11.8)	 17
   PG-negative	 77 (59.7)	 52 (40.3)	 129
Total	 92 (63.0)	 54 (37.0)	 146
Corpus			 
   PG-positive	 4 (22.2)	 14 (77.8)	 18
   PG-negative	 11 (8.6)	 117 (91.4)	 128
Total	 14 (9.7)	 131 (90.3)	 146
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corpus), the PG I/II ratios showed a significant inverse 
correlation in the antrum and corpus (P <0.0001, r=-0.46; 
and P=0.002, r=-0.25, respectively). Moreover, when we 
analyzed only the H. pylori-positive patients, the PG I/
II ratios showed a significant inverse correlation with the 
atrophy score in the antrum (P=0.002, r=-0.38), but not 
in the corpus (P=0.27). We also examined the correlation 
between the OLGA score and the severity of atrophy in 
the H. pylori-positive Kathmandu subjects. Only the PG 
I/II ratio was significantly, and inversely correlated with 
the OLGA score (r=-0.33, P <0.009). 

To evaluate the predictive factors for the presence 
of atrophy, we performed a multivariate analysis. In the 
antrum, only the H. pylori infection was an independent 
risk factor for the development of atrophy (OR=9.75, 
95% CI, 3.9 to 24.2). Age and H. pylori infection were 
also significantly associated with atrophy in the corpus 
[OR=1.06 95% CI, 1.0 to 1.1; OR=5.5, 95% CI, 1.4 to 
22.2, respectively).

Comparison of PG levels between the two ethnic 
groups are shown in Table 1. Among the H. pylori-positive 
subjects, the PG I and II levels were significantly higher 
in the Kathmandu, than in the mountainous subjects (P 
<0.0001 and P=0.003, respectively). Furthermore, the PG 
I/II ratios were significantly lower in the mountainous 
than in the Kathmandu subjects (P=0.03). The overall 
prevalence of PG-positivity in the Kathmandu population 
was lower than that in the mountainous subjects (P=0.001), 
and the differences were especially significant in the age 
groups of <29 and 40–49 years (P=0.001 for both). 

The distribution of four groups in each age category, 
according to the ABC method, is shown in Figure 2. In the 
Kathmandu subjects, Group A (77/146, 52.7%) was the 
most dominant, followed by groups B (52/146, 35.6%), C 
(12/146, 8.2%), and D (5/146, 3.4%). Despite the groups 
A (31/80, 38.8%) and B (25/80, 31.3%) being the most 
dominant, high proportions of the mountainous subjects 
belonged to group C (24/80, 30%). This was consistent 
with the results obtained for PGs. In fact, this proportion 
was significantly higher than that in the Kathmandu 
subjects (P=0.007). The proportional distribution of 
the PG-positive subjects in the H. pylori-positive group 
was 37.5%, 16.7%, 20.8%, 0.0%, and 25.0% for the age 
categories of <29, 30–39, 40–49, 50–59, and >60 years, 
respectively.

The best cut-off value for PGs
There was no correlation between the PG I levels and 

the OLGA scores. When we used the cut-off value for the 
PG I/II ratios as ≤3.0, the sensitivity, specificity, PPV, and 
NPV were 30.4%, 94.4%, 90.3%, and 44.4%, respectively, 
for stages higher than I (using the OLGA score as the gold 
standard for histology). In cases higher than stage II in 
the OLGA score, they were 46.7%, 81.7%, 22.6%, and 
93.8%, respectively. 

Since the low sensitivity was due to a large number 
of false-negatives, we determined the best cut-off value 
of PG I/II with an ROC curve. The ROC curve for 
discriminating atrophic gastritis, based on PG I/II ratios, 
in the Kathmandu patients is shown in Figure 3. For 
stages more than or equal I in the OLGA score, regarded 

Figure 2. Distribution of H. pylori Infection and PG 
Status among the Kathmandu and Mountainous 
Subjects. The subjects were classified into four groups 
according to the results of the two serological tests for H. pylori 
and PG detection: group A (H. pylori-negative/PG-negative), 
group B (H. pylori-positive/PG-negative), group C (H. pylori-
positive/PG-positive), and group D (H. pylori-negative/
PG-positive). Group C in the mountainous subjects claim a 
high proportion, which is significantly higher than that in the 
Kathmandu subjects
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Table 3. The levels of PG I, PG II, and PG I/II in 
Atrophic Gastritis (mean ± SD) in the Kathmandu 
Population
	 Grade	 n	 PG I	 PG II	 PG I/II

Antrum	 0	 54	 94.7±72.6	 18.3±12.9	 5.2±1.5
	 1	 77	 105.7±98.2	 28.1±23.0	 4.0±1.5
	 2	 14	 85.6±50.4	 27.2±13.3	 3.1±1.1
	 3	 1	 42.7	 13.8	 3.1
Corpus	 0	 131	 99.3±88.7	 23.5±19.7	 4.5±1.6
	 1	 11	 114.8±46.6	 36.7±15.1	 3.3±1.1
	 2	 4	 52.2±20.4	 19.8±3.7	 2.6±0.6
	 3	 0	 NA	 NA	 NA
OLGA	 0	 54	 94.7±72.6	 18.3±12.9	 5.2±1.5
	 I	 77	 105.7±98.2	 28.2±23.0	 4.0±1.5
	 II	 13	 89.6±50.1	 28.0±13.6	 3.2±1.0
	 III	 2	 38.1±6.5	 15.9±2.9	 2.5±0.8
	 IV	 0	 NA	 NA	 NA
OLGA, Operative Link on Gastritis Assessment; NA, not applicable

Figure 3. ROC Curve for PG I/II in the Kathmandu 
Population for Stages Higher than I. The optimal cut-off 
points for the PG I/II ratios were determined by analyzing the 
receiver-operating characteristic (ROC)
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as atrophy-positive, the best cut-off value of PG I/II was 
4.65 (the sensitivity, specificity, PPV, and NPV were 
71.7%, 61.1%, 75.9%, and 55.9%, respectively). The area 
under curve (AUC) was 0.754 (95% CI, 0.676–0.832). For 
stages more than or equal II in the OLGA score, regarded 
as atrophy-positive, the best cut-off value of PG I/II was 
3.45 (the sensitivity, specificity, PPV, and NPV were 
86.7%, 66.4%, 22.8%, and 97.8%, respectively), and the 
AUC was 0.758 (95% CI, 0.641–0.874).

Discussion

Based on the ASR of gastric cancer, Asian countries 
can be categorized as high-risk (e.g., Japan, South 
Korea, and China), intermediate-risk (e.g., Vietnam), 
or low-risk (e.g., India and Nepal) (Ferlay et al., 2010). 
Previous studies confirmed that Nepal is part of the Asian 
enigma: despite the high H. pylori infection rate, the 
incidence of gastric cancer is low (Malaty, 2007; Miwa 
et al., 2002). In this study, we found by serology that the 
prevalence of H. pylori infection is 43.8% in Kathmandu, 
with low gastric mucosal atrophy. This result is similar 
to our unpublished data (38.4%), where we measured 
the prevalence of H. pylori infection in a Kathmandu 
population by the combination of three diagnostic tests 
[culture, rapid urease test (RUT), and histology confirmed 
by immunohistochemistry (IHC)], and at least one of 
the tests yielded positive results. We also found that the 
source of drinking water and religion were associated 
with the prevalence of H. pylori infection. In this study, 
we found that the ethnic Nepalese people who are 
culturally linked to the Buddhists of Tibet (mountainous 
population) have higher prevalence of H. pylori infection 
(61.3%), compared with the majority of the general 
Nepalese population. Interestingly, in a previous study, 
authors examined the H. pylori infection rate in a minor 
indigenous ethnic population of the Eastern Himalayas 
(Sherpa), using a stool antigen test, and found results 
similar to ours (70.5%) (Sherpa et al., 2012). Further, in 
our previous study, we found that the overall prevalence 
of H. pylori infection in Bhutan, a neighboring country, 
was 73.4%, where subjects were considered H. pylori-
positive if at least one of the tests (RUT, culture, histology 
confirmed by IHC, or serology) showed positive results 
(Vilaichone et al., 2013). The differential risk of gastric 
cancer between Nepal and Bhutan may be attributed to 
major ethnic genetic variations.

In this study, we examined the application of an ELISA 
kit (manufactured by Eiken Company, Japan; based on a 
Japanese H. pylori strain) for the detection of H. pylori 
infection in Nepal. Although H. pylori antibody titers 
vary greatly depending on the test kit used (Burucoa et 
al., 2013), we found the sensitivity and specificity of the 
ELISA kit to be 89.1% and 83.5%, respectively, for the 
Kathmandu population by histology as the gold standard. 
The results were comparable with those obtained in 
Japan, where the sensitivity and specificity of the kit were 
reported to be 95.2–100% and 76.2–80.0%, respectively 
(Matsuo et al., 2001). However, for future studies, it would 
be preferable to develop an ELISA kit using H. pylori 
strains indigenous to Nepal.

Serum PG I and II are upregulated upon H. pylori 
infection. However, because PG II levels exhibit a greater 
increase than those of PG I, the PG I/II ratio decreases 
in the presence of H. pylori. Low PG I levels and PG I/II 
ratios have been associated with severe gastric atrophy, 
and are frequently observed in gastric cancer patients 
(Kim and Jung, 2010; Miki, 2011). In Kathmandu, the 
PG I/II ratio showed significant inverse correlation with 
the atrophy score in the antrum, as well as the OLGA 
score. Interestingly, by using PG I levels PG I/II ratios 
and PG-positivity as markers for atrophy, we found that 
the mountainous population has higher atrophy than 
that of Kathmandu. The ABC method also showed that 
a high proportion of the mountainous subjects belonged 
to group C (30%) compared with that of Kathmandu, 
the PG-positivity rates being even higher in the younger 
subjects of this population. The results were similar to 
those of our previous study in Bhutan (Shiota et al., 2013). 
In the Bhutanese population, the rates of group B (53.8%) 
and C (17.3%) were higher than those in Japan [group B 
(16.4%) and group C (9.3%)] (Miki, 2011). Moreover, the 
prevalence of PG-positivity in the mountainous population 
(30%) was much higher than that in the Bhutanese subjects 
(19.4%). These results suggest that the mountainous 
people have high-risk gastric mucosal status, and might 
be a high-risk population in Nepal. Further studies of host 
and bacterial factors in the mountainous population are 
necessary to better elucidate reasons behind the differential 
prevalence of H. pylori infection and/or gastric atrophy 
risk in these populations.

Unfortunately, we were not permitted to obtain gastric 
biopsy specimens from the mountainous subjects. In 
Kathmandu, we could use histology as gold standard. 
The best cut-off values for the PG I/II ratios were 4.65 
and 3.45, for stages higher than I and II, respectively, in 
the Kathmandu population only. In addition, we included 
patients from Kathmandu with dyspeptic symptoms, 
but only volunteers from the mountainous population. 
Broadly, the prevalence of H. pylori infection is higher 
in dyspeptic patients than in the general population. 
However, the prevalence of H. pylori infection is higher in 
the mountainous, than in the Kathmandu population, even 
when only volunteers were included from the mountainous 
population. Further multi-center studies, recruiting 
subjects on a large scale from various ethnicities, are 
required to confirm our findings.

In conclusion, the low incidence of gastric cancer in 
Nepal can be attributed to low gastric mucosal atrophy. 
Serum PG levels were associated with mucosal atrophy 
in Nepal, similar to that in other countries. However, the 
mountainous population has high-risk gastric mucosal 
status, which might be considered a high-risk population. 
Our analyses also showed that H. pylori infection is an 
independent risk factor for the development of atrophy, 
both in the antrum and corpus. These results lay stress on 
the need for H. pylori eradication in Nepal.
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