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Abstract

BACKGROUND

There is a difference in Helicobacter pylori (H. pylori) infection rate in Uyghur and Han
ethnic groups. C urea breath test (1*C UBT) and immunohistochemical staining are
widely used for detection, but both need large cohort studies to evaluate the reasons for

their differences.

AIM
To analyze the difference between “C UBT and immunohistochemistry (IHC) for H.
pylori detection in Xinjiang Uyghur Autonomous Region and the difference between

Uyghur and Han populations.

METHODS

There were 3944 cases of H. pylori infection detected by both IHC and *C UBT at the
same time (interval < 1 wk, with sampling site including gastric antrum, selected from
5747 patients). We compared the sensitivity of *C UBT and IHC. We also compared 555
pairs of Han/Uyghur cases (completely matched for gender and age) for their H. pylori
infection rates. The overall H. pylori infection rate of all 5747 cases and the correlation
with other clinicopathological data were also further analyzed. SPSS V23.0 software was

used for statistical analysis.

RESULTS

The sensitivity was 94.9% for “C UBT and 65.1% for IHC, which was a significant
difference (n = 3944, P < 0.001). However, among those cases negative for H. pylori by
UC UBT (detection value < 100), 4.8% were positive by IHC. Combining both methods,
the overall H. pylori infection rate was 48.6% (n = 5747), and differences in gender, age
group, ethnicity and region of residence significantly affected the H. pylori positive
rates. According to age group (Han/Uyghur), the positive rates were < 30 years
(62.2%/100.0%), 31-40 years (45.2%/85.7%), 41-50 years (47.2%/79.2%), 51-60 years
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(44.6%/76.1%), 61-70 years (40.9%/68.2%), 71-80 years (41.7%/54.1%) and = 81 years
(42.9% /NA). The H. pylori infection rates of Han/Uyghur paired cases were 41.4% and
73.3%, which was a significant difference (P < 0.001) (555 pairs). H. pylori positivity was
significantly related to moderate-severe grade 2-3 chronic/active gastritis and intestinal

metaplasia (all P < 0.05).

CONCLUSION
The sensitivity of 1*C UBT was significantly higher, but combined application can still
increase the accuracy. The prevention H. pylori should be emphasized for Uygur and

young people.

Key Words: Helicobacter pylori; Immunohistochemistry; #C urea breath test; Han;
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Peng YH, Feng X, Zhou Z, Yang L, Shi YF. Helicobacter pylori infection in Xinjiang
Uyghur Autonomous Region: Analysis of related factors and urea breath test was more

sensitive than immunostaining. World | Gastroenterol 2023; In press

Core Tip: The sensitivity of “C urea breath test (C UBT) for detecting Helicobacter
pylori (H. pylori) is significantly higher than that of immunohistochemistry (IHC) with
endoscopy specimens. Combination of “C UBT and IHC is necessary to improve
detection accuracy, and increasing the number of biopsy specimens (= 2) can improve
the positive rate significantly. The overall rate of H. pylori infection in Xinjiang Uy ghur
Autonomous Region was higher than in previous studies. H. pylori infection was more
prevalent in the Uyghur population and the infection rate decreased as age increased.
Therefore, the prevention and intervention of H. pylori infection in Xinjiang Uyghur

Autonomous Region should emphasize Uyghur and young people.

INTRODUCTION
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Helicobacter pylori (H. pylori) is a Gram-negative bacterium that mainly parasitizes the
oral cavity, stomach, and duodenum after infectionl!l. It was first isolated and cultured
from patients with gastritis by Warren and Marshalll?l in Australia. It was extensively
studied and reported that the vast majority of gastric and duodenal ulcers are
associated with H. pylori infection, which is also associated with gastric cancer. H. pylori
has been classified by World Health Organization as a class I carcinogenPl. Diseases
related to H. pylori are infectious as emphasized by the Kyoto Consensusl4l. It is known
that transmission pathway of H. pylori includes fecal-oral and oral-oral transmission(!>l.

The Xinjiang Uyghur Autonomous Region of China has a wvast territory and is
inhabited by multiple ethnic groups; the main two being Han and Uyghur. Due to the
differences in climate, lifestyle, dietary habits, and medical and health conditions, there
are differences in H. pylori infection status. Although there are some previous reports
from Chinese journals, the studies involved small series or their detection methods
were not sufficiently sensitivel®9l.

The most important way to more accurately investigate the infection rate of H. pylori
is to use a more accurate method of detection. Clinical H. pylori testing is divided into
noninvasive and invasive typesl'0-12l. The noninvasive tests are mainly carried out in the
endoscopy rooms or laboratories of various medical institutions, and the highly
recommended method is the *C urea breath test (14C UBT) test. For the invasive tests,
detection of H. pylori is through gastroscopic biopsy of pathological tissue. Previous
studies have shown that immunohistochemical staining to detect H. pylori infection has
the highest sensitivity and specificity among all histopathological methods for
endoscopic biopsies'>13l. At present, the consensus is that both immunohistochemistry
(IHC) and *C UBT detection of H. pylori infection can be used for diagnosing H. pylori
infectionl!e-18l. However, there is controversy in the literature about the sensitivity of
IHC and C UBT. One study (n = 150) reported that UBT was more sensitivel’”! but
another study (1 = 239) reported that IHC had higher sensitivityl2)l. Larger studies are
needed to compare the differences between 4C UBT and IHC for detection of H. pylori

infection.
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Thus, we retrospectively studied a large series of patients who underwent both *C
UBT and IHC and on histopathological diagnosed gastroscopy specimens between
January 2019 and February 2021 and through gastroscopy at our hospital in Urumgi.
We aimed to investigate the differences between the two detection methods; evaluate H.
pylori infection rate in Xinjiang Uyghur Autonomous Region; and establish whether
there were differences in H. pylori infection due to factors such as age, gender, region,
and especially, ethnic group (Uyghur and Han). It is hoped that our study might
provide more accurate data about the difference in the two widely used H. pylori
detection methods, and would be useful for the detection, prevention and intervention

of H. pylori infection in Xinjiang Uyghur Autonomous Region.

MATERIALS AND METHODS

Patients and data collection criteria

A retrospective control study was conducted among patients who went to the
Traditional Chinese Medical Hospital of Xinjiang Medical University between March
2019 and February 2021 due to gastrointestinal discomfort for which they underwent
pathological examination of gastric biopsy tissue. The screening criteria were as follows:
(1) All enrolled patients also underwent 4C UBT; (2) No history of medication (such as
antibiotics, proton pump inhibitors, and bismuth-based agents) that affected H. pylori
activity, or a positive detection rate within 1 mo before the examination; and (3)
Complete clinical information. This study met the ethical requirements of the Ethics

Committee of Traditional Chinese Medical Hospital of Xinjiang Medical University.
Pathological features
H. pylori infection was detected using hematoxylin and eosin (H&E) staining, IHC

staining, and 14C UBT.

HG&E staining of paraffin-embedded tissue
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All specimens were fixed with 10% neutral formaldehyde solution, routinely
dehydrated, embedded, and cut into 4-5 pm sections. We used an automated staining

machine (LEICA Company, AUTOSTAINER) for H&E staining,.

IHC staining

IHC staining was performed using a BENCHMARK-XT automatic staining machine
(Roche) with H. pylori antibody working solution (MX104 mouse antihuman
monoclonal antibody; Fuzhou Maixin Company), and the positive signal was stained
with DAB. Both positive and negative controls were established. The positive control
was confirmed to be H. pylori positive gastric biopsy tissue with plenty of H. pylori
(staining > 100 bacterial bodies/H. pylori, F). The negative control used a blank antibody

solution instead of the first antibody working solution.

Interpretation of pathological results

H&E staining: Pathological diagnosis and gastritis grading (including grading of
chronic gastritis, active gastritis, atrophy, and intestinal metaplasia). Classification:
Grade 0 (none), grade 1 (mild), grade 2 (moderate), and grade 3 (severe), and statistical

analysis was conducted in sequence.

IHC staining sections of H. pylori

Positive/ negative results were based on the presence or absence of H. pylori bacteria
under the microscope. All sections were independently reviewed by two senior
pathologists, and for those cases with inconsistency, a third senior pathologist provided

the final interpretation.

4C UBT
Patients were tested on an empty stomach or fasting for > 2 h, and the test was positive

if > 100 dpm/mmol, and negative if 0-100 dpm/mmol. The *C urea capsule and related
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reagents, as well as the H. pylori detector, were all provided by Shenzhen Zhonghe
Headway Bio-Sci & Tech Co. Ltd.

Criteria for determining positive H. pylori infection

At least one positive result from “C-UBT and IHC is considered as a positive H. pylori
infection. In the literature, both are the preferred methods for noninvasive and invasive
detection; therefore, a positive result with either one can directly diagnose H. pylori
infection. Both methods have high specificity (default close to 100%). Comparison of the
two detection methods in this study focused on the sensitivity aspect. Sensitivity was
calculated as: sensitivity = number of true positive cases/(number of true positive cases

+ number of false negative cases) x 100%.

Grouping and matching and statistical analysis

In order to accurately compare the results of “C-UBT and IHC, it is required that: (1)
Gastroscopic pathological examination (H&E and IHC), “C-UBT and the interval
between pathological examinations should be < 1 wk; (2) The sampling sites should
include the gastric antrum; and (3) The number of samples taken by clinicians should be
recorded as it may affect the detection results. A total of 3944 eligible cases were
selected from all cases undergoing both *C-UBT and IHC.

We speculated that ethnic differences would be the main factor affecting H. pylori
infection. We used pathological IHC and 4C-UBT, with Uyghur as the case group and
Han as the control group, and matched them 1:1. The matching variables included
gender and age. A total of 555 fully matched Uyghur and Han cases were obtained,
including 249 males and 306 females (male to female ratio of approximately 1:1.23),
aged 24-80 years (average 54.1 years, median 48 years), to further investigate the exact
impact of ethnic differences on H. pylori infection. SPSS version 23.0 was used for
statistical analysis and comparison (using )’ tests), and P < 0.05 represented a

statistically significant difference.
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RESULTS

Clinicopathological features

A total of 5747 cases were included. Overall, the male to female ratio was 1:1.15
(2672/3075). Age ranged from 19 to 92 years, with a median of 56 years. There were
4925 cases of Han and 822 cases of Uyghur. Divided by the Tianshan Mountains, there
were 4919 cases residing in Northern Xinjiang, 508 in Southern Xinjiang, 265 in the
Xinjiang Production and Construction Corps (XPCC), and 55 in areas outside Xinjiang
Uyghur Autonomous Region. The case information is detailed in Table 1.

The pathological changes in the H&E staining slides of gastric mucosa were classified
as follows: (1) Benign lesions: 4609 cases of gastritis (4 with ulcer diagnosed definitely);
440 cases of gastric fundic gland polyps; 502 cases of hyperplastic (regenerative) polyps;
three cases of xanthoma; and 36 cases of duodenal ectopic gastric mucosa; (2)
Precancerous lesions: Nine cases of gastric low-grade intraepithelial neoplasia (LGIN);
seven cases of gastric high-grade intraepithelial neoplasia (HGIN); two cases of
esophageal LGIN; two cases of esophageal HGIN; 92 cases of Barrett’s esophagus (BE);
and one case of duodenal LGIN; and (3) Tumors: 34 cases of gastric adenocarcinoma;
four cases of lymphoma; one case of neuroendocrine tumor; and one case of

gastrointestinal stromal tumor.

Comparative analysis of IHC and 1*C-UBT for detecting H. pylori infection

For the typical H. pylori-positive cases, which were definitively confirmed in the H&E
sections (Figure 1A), spiral-shaped or curved bacteria were seen in the superficial
mucus secreted from the gastric mucosa, or in the gastric glandular cavity. However,
when the number of H. pylori was limited or their morphology was atypical (such as
coccoid shapes), it was difficult to recognize them (Figures 1B and C). Using H. pylori
antibodies and IHC can specifically label H. pylori. For typical positive cases, H. pylori
uniformly appeared like small brown rods (Figure 1D). For those cases with low
bacterial count, they can also be more easily identified and confirmed, which helps to

prevent missed diagnosis or false negative result (Figures 1E and F).
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Among the 3944 cases who underwent both IHC and “C-UBT during gastroscopy
(interval < 1 wk, including gastric antrum), the overall positive rate of H. pylori infection
was 49.7% (1962/3944): 29.8% (1176/3944) of the cases were positive by both “C-UBT
and IHGC; 2.6% (101/3944) were solely positive for IHC; 17.4% (685/3944) were solely
positive for ¥C-UBT; and 50.3% (1982/3944) were negative. According to the previously
established standards, the sensitivity of “C-UBT detection was 94.9%, and the
sensitivity of IHC detection was 65.1%. Pearson’s y? test confirmed that there was a
significant difference between the two methods (P < 0.001).

When the H. pylori positive rates detected by IHC were compared with the value
ranges detected by “C-UBT, it would be 4.2%,11.1%, 25.6%, 52.6%, 66.8% and 73.9% in
the value ranges 0-49, 50-100, 101-199, 200-499, 500-999 and = 1000, respectively. For
cases negative by “C-UBT, the H. pylori positive rate by IHC was 4.8%, while for cases
defined as positive by C-UBT, the H. pylori positive rate by IHC was 63.2% (Tables 2
and 3).

To clarify the impact of the difference in the number of biopsies taken during gastric
endoscopy on the positive rate by IHC, we divided those cases into two groups: Single
biopsy (only 1 specimen) and multiple biopsies (= 2 specimens). Pearson’s test
confirmed that the positive rate for immunohistochemical detection in the single biopsy
group was 28.4% (987/3476), and the positive rate in the multiple biopsy group was
40.4% (189/468). The two groups were significantly different (P < 0.001) by Pearson y2
test, and the H. pylori-positive rate in the multiple biopsy group was significantly
increased (Table 2).

Correlation between overall infection status of H. pylori and clinical factors such as
ethnicity, age, gender and region

According to the H. pylori positive criteria, the overall positive rate of H. pylori infection
was 48.6% (2794/5747). The infection rate in male and female patients was 51.0%
(1362/2672) and 46.6% (1432/3075), respectively, with a significant difference by y? test
(P = 0.001). The H. pylori infection rates in the Han and Uyghur ethnic groups were
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44.2% (2175/4925) and 75.3% (619/822), respectively, with a significant difference (P <
0.001). Further statistical analysis showed that the H. pylori infection rate was 47.4%
(1091/2303) in Han Chinese males and 41.3% (1084/2622) in Han females, which was a
significant difference by y? test (P < 0.001). The infection rate was 73.4% (271/369) in
Uighur men and 76.8% (348/453) in Uighur women, which was not a significant
difference by y? test (P = 0.291).

When grouped according to age, the H. pylori infection rates in the Han ethnic group
were 62.2% (23/37) in the < 30 years group, 45.2% (109/241) in the 31-40 years group,
47.2% (523/1108) in the 41-50 years group, 44.6% (814/1825) in the 51-60 years group,
40.9% (488/1193) in the 61-70 years group, 41.7% (194/465) in the 71-80 years group,
and 42.9% (24/56) in the = 81 years group. The H. pylori infection rates in the Uyghur
ethnic group were 100.0% (16/16) in the < 30 years group, 85.7% (48/56) in the 31-40
years group, 79.2% (171/216) in the 41-50 years group, 76.1% (242/318) in the 51-60
years group, 68.2% (122/179) in the 61-70 years group, 54.1% (20/77) in the 71-80 years
group, and data for the > 81 years group were missing. The trend in H. pylori-positive
rate with age group can be seen in Figure 2.

According to region of residence, the H. pylori infection rate was 47.4% (2333/4919) in
northern Xinjiang, 66.3% (337/508) in southern Xinjiang, 37.0% (98/265) in the XPCC,
and 47.3% (26/55) outside Xinjiang Uyghur Autonomous Region. There was a
significant difference in H. pylori infection rate among the regions, and the rate in
southern Xinjiang was the highest (P < 0.001). The H. pylori-positive rates of the Han
and Uyghur ethnic groups in northern Xinjiang region were 44.5% (1959/4405) and
72.8% (374/514), respectively, and 47.8% (99/207) and 79.1% (238/301) in southern
Xinjiang. The infection rates in the Han and Uyghur ethnic groups in the XPCC region
were 36.5% (96/263) and 100.0% (2/2), and 42.0% (96/263) and 100.0% (5/5),

respectively.

Precise matched comparison for H. pylori infection rates between Han and Uyghur

groups
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For the 555 matched cases of Uyghur and Han groups, the positive rate of H. pylori
infection in the Uyghur group was 73.3%, while the positive rate in the matched Han
cases was 41.4%. The positive rates of H. pylori infection in the Uyghur group were
higher than those in the Han group by using IHC (53.2% and 27.7%) or ¥C-UBT (69.5%
and 38.2%). These differences were significant by y? test (all P < 0.001). In the matched
cases, the infection rate of H. pylori in Han men was 47.4%, which was higher than that
in Han women (36.6%), which was a significant difference by y? test (P = 0.012). The
infection rate in Uyghur men was 72.3%, and that of Uyghur women was 74.2%, but

there was no significant difference by y? test (P = 0.630), Table 4.

Correlation between main disease types diagnosed by gastric biopsy and H. pylori
infection

The pathological changes in the H&E-stained slides of gastric mucosa were classified as
follows: (1) Benign lesions: 4609 cases of gastritis (4 with ulcer diagnosed definitively);
440 cases of gastric fundic gland polyps; 502 cases of hyperplastic (regenerative) polyps;
three cases of xanthoma; and 36 cases of duodenal ectopic gastric mucosa; (2)
Precancerous lesions: Nine cases of LGIN; seven cases of gastric HGIN; two cases of
esophageal LGIN; two cases of esophageal HGIN; 92 cases of BE; and one case of
duodenal LGIN; and (3) Tumors: 34 cases of gastric adenocarcinoma; four cases of
lymphoma; one case of neuroendocrine tumor; and one case of stromal tumor.

To ensure the accuracy of H. pylori positive rates, we only show disease types with
more than 20 samples, and the other types are included in Table 5. The H. pylori positive
rates obtained solely by IHC were as follows: (1) Benign lesions: Gastritis 35.8%,
duodenal ectopic gastric mucosa 19.4%, gastric fundic gland polyps 17.3%, and
hyperplastic (regenerative) polyps 7.4%; (2) Precancerous lesions: BE 41.3%; and (3)
Malignant tumors: 41.2% of gastric adenocarcinoma. If the combination of two detection
methods was used, the H. pylori infection rate in patients with various types of diseases
diagnosed by gastroscopy was higher: (1) Benign lesions: Gastritis 53.8 %, gastric fundic
gland polyps 27.5%, duodenal ectopic gastric mucosa 22.2%, and hyperplastic
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(regenerative) polyps 17.5%; (2) Precancerous lesions: H. pylori-positive rate of BE was
58.7% (based on gastric samples taken simultaneously, Figure 3); and (3) Malignant

tumors: 67.6% gastric adenocarcinoma, Table 5.

Correlation between H. pylori infection rate and grading of chronic or active gastritis,
atrophy, and intestinal metaplasia

For gastritis, 91.6% (4222/4609) of the cases showed intact structure of the mucosal
lamina propria, which was evaluated and graded according to chronic gastritis, active
gastritis, atrophy and intestinal metaplasia. The positive rates for H. pylori were as
follows: (1) Chronic gastritis: H. pylori positive rates of grades 1-3 were 29.9%, 85.2%
and 95.6%, respectively; (2) Active gastritis: The positive rates of H. pylori in grades 0-3
were 27.6%, 74.9%, 95.6% and 100%, respectively; (3) Atrophy: The positive rates of H.
pylori in grades 0-3 were 54.4%, 57.3%, 65.5% and 80%, respectively; and (4) Intestinal
metaplasia: The positive rates of H. pylori in grades 0-3 were 55.6%, 48.6%, 63.5% and
66.7%, respectively. The H. pylori infection rates in patients with different grades of
chronic gastritis and active gastritis differed significantly (both P < 0.001). There was a
significant difference in the H. pylori infection rate among patients with different grades
of intestinal metaplasia, by y? test (P = 0.032), indicating that H. pylori infection was
associated with higher grade of chronic/active gastritis and intestinal metaplasia
(Figure 4). However, there was no significant difference (P = 0.084 by y? test) in the H.

pylori infection rates between patients with different grades of atrophy (Table 6).

DISCUSSION
For diagnosis of H. pylori infection, oth invasive and noninvasive tests are used.
Histology with special stains, rapid urease tests (RUTs), bacterial culture, and
polymerase chain reaction (PCR) are examples of invasive tests, which require
endoscopy and biopsy. Although PCR-based methods were proposed as gold standard

tests(!%, expensive, complex, and time-consuming methods, they were not widely used

for screening, and were preferred for cases when an etiological role of H. pylori was
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clinically suggested but histopathological confirmation was not possible[m. To increase

the specificity of the histological test, special stains such as modified Giemsa stain,
Warthin-Starry Silver stain, and immunohistochemical stain can be used, and IHC is
considered to be the most reasonable histological method[?!23]. Serology, stool antigen
testing, and UBT are examples of noninvasive tests(2!l. UBT is often considered as the
gold standard diagnostic test for H. pylori infection!'%], and consistently produces better
results in comparison to many other available tests. IHC and 14C-UBT are most widely
used in our hospital for routine screening of H. pylori. It was not clear whether we
needed to perform the two methods simultaneously for H. pylori detection, and there
were controversial reports about the sensitivity of IHC as being either superior(2!l or
inferior(™! to “C-UBT. The number of cases of the two studies mentioned above is
relatively small, thus the conclusion might have coincidence or selection bias.

The novelty of our study was that it strongly proved that the sensitivity of *C-UBT
was significantly higher than that of IHC. We also found about 20% inconsistency
between the results of “C-UBT and IHC, although most were negative for IHC and
positive for YC-UBT (> 17%). It is speculated that there is a significant focal distribution
pattern of H. pylori infection in these cases[?>2¢], and the site and size of biopsy specimen
obtained by endoscopic sampling are limited, causing false-negative results/?!l. Our
research showed that increasing the number of biopsy specimens (1 = 2) significantly
improved the ﬁositi\re rate of H. pylori detection in pathological [HC methods as
expected, and the greater the number of biopsy specimens, the fewer false-negative
results from sampling errors?4. However, it might be unacceptable to do multiple
biopsies for almost-healthy patients. *C-UBT can overcome this drawback and reflect
the overall H. pylori infection status in the upper gastrointestinal tract!'®l,

We should point out that ¥C-UBT might be unreliable when the reported value is
around the cut-off, and these cases might be infected with a lower density of H.
pylori10:271. That could explain why a small number of cases (< 3%) were negative for
4C-UBT but positive for IHC in our study. IHC is superior for detecting trace H. pylori

infections in such circumstances, relying on both morphological review and the
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specificity of the H. pylori antibodies used for IHCI'5l. The specificity of the primary
antibody used in IHC prevents mistaking other resident or contaminating bacteria for
H. pylorilt315],

We showed that although IHC gave direct evidence of H. pylori infection, its
sensitivity was lower and there was a higher risk of false-negative results. 1*C-UBT is
still the preferred method for detecting H. pylori infection clinically. However, to
improve the positive rate of H. pylori detection, we recommend performing “C-UBT
and THC simultaneously, especially for patients unexplained gastritis, previously
treated with low organism density, and with results around the cut-off valuel'5l. Our
statistical analysis supports that the H. pylori positive rate can increase significantly as
multiple endoscopic biopsies are submitted. One limitation of our was is that we did
not perform a PCR-based method as the gold standard. However, potential pitfalls still
exist with PCR methods, and more studies need to be conducted on diagnostic tests for
H. pylori to find a reliable gold standard. Positive findings with either IHC or “C-UBT
are highly specificll428], and are widely recognized to establish diagnosis of H. pylori
infection!82%30]; thus, we focused on their sensitivity.

H. pylori infection is found worldwide, but the rate varies significantly among
different countries (11%-91%)%. China has a high incidence of H. pylori infection, and it
has decreased to 40%-60% after economic development and changes in lifestyle031],
Our study showed that the overall infection rate of H. pylori in a single center in
Xinjiang Uyghur Autonomous Region (Urumgqi) was 48.6%, which was close to the
national infection ratel303!. However, the infection rate was significantly higher than
previously reported (36.5%) in Shihezi (located adjacent to Urumgqi) in the XPCClI’l. We
speculate that H. pylori infection was detected by morphological examination without
special stains, and was lower in sensitivity. The majority of the population in Shihezi
area is of Han nationality. The overall infection rate of H. pylori in this center was also
higher than the 43.6% overall positive infection rate reported by the First Affiliated
Hospital of Xinjiang Medical University in the same region of Urumgqi in 2012(¢l, which
used a combination of RUT and C-UBT. Thus, the higher H. pylori positivity rate in our
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center was likely related to the higher sensitivity of our immunohistochemical assay
compared to their RUT assay. Our overall infection rate was lower than that reported in
Yili regionl’], because the majority of cases in the other study were from multiple ethnic
groups, whose H. pylori infection rate were all higher than in the Han group.

Xinjiang Uyghur Autonomous Region is a vast region with multiple ethnic groups
living together. Previous reports have shown that there are differences in H. pylori
infection rates between different genders, ages, ethnic groups, and regionsl®?. Our
single center data also showed that the overall infection rate in males was significantly
higher than in females, which is consistent with reports in the Shihezi areal’l. However,
these were inconsistent with the reports in the Ili areal®l, with no significant gender
difference. We believe that both our cases and the cases in Shihezi area were randomly
enrolled with a large sample size, and the majority were Han ethnicity. The infection
rate among Uyghur women in our study was also higher than in men, and the
proportion of ethnic minorities in the study from Ili regionl? is larger than in our cases
from Urumgi.

From a perspective of regional difference, patients from southern Xinjiang had the
highest positive rate of H. pylori infection, followed by patients from northern Xinjiang,
and patients from the XPCC had the lowest H. pylori infection rate. We speculate that it
may be related to the fact that southern Xinjiang is mainly inhabited by Uyghur ethnic
groups, while northern Xinjiang is mainly inhabited by Han ethnic groups, as is the
XPCClL.

These results mentioned above suggest that ethnic difference is the most important
cause of difference in H. pylori infection rate, which was confirmed by our matched
comparative analysis. The differences in ethnicity might be one of the most important
factors affecting the epidemic characteristics of H. pylori infection. The positive rate for
H. pylori obtained by combining the two most sensitive methods in Uyghur was 75.3%,
which was higher than previously reported (59.8%-62.38%)[689], indicating that the
prevention and control for H. pylori infection in Uyghur people might be more

challenging.
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In addition, regardless of the Uyghur or Han ethnic groups, the H. pylori infection
rate calculated by age group showed a decreasing trend as age increased. In the Han
ethnic group, there was an increase after the age of 70 years, which is consistent with
previous reportsl®3233, indicating that we might need to eradicate H. pylori infection in
young Uyghur people as early as possible.

Since our hospital is a general hospital focused on traditional Chinese medicine, the
majority of patients have mild stomach discomfort. Overall, benign inflammatory
lesions were the main cause (> 90%) in this continuous randomized study. Therefore,
there were few cases of malignant lesions such as gastric adenocarcinoma included in
this study. Malignant tumors have a closer correlation with H. pylori infection, with over
two-thirds of gastric adenocarcinoma cases and 75% of lymphoma cases having H.
pylori infection. According to the literature, eradicating H. pylori in the first-degree
relatives of gastric cancer patients is an important factor in reducing the incidence of
gastric cancer[®l. In addition, H. pylori-related gastric lymphoma patients can achieve
complete remission by eradicating H. pyloril353¢l. BE is a precancerous lesion and some
studies have shown that H. pylori infection and BE are inversely related[3”:%l. The H.
pylori infection rate (58.7%) was higher than the overall positive level, and BE may be
related to H. pylori infecEm; however, the positive association between H. pylori
infection and BE seemed to be a paradox. Well-designed prospective cohort studies
with a powered sample size are required!9.

For gastritis, the H. pylori infection rate significantly increased with grade of
chronic/active gastritis, and intestinal metaplasia grading. Infection with H. pylori may
be an important factor leading to gastritis and intestinal metaplasial®l. Eradicating H.
pylori can improve the inflammatory response of the gastric mucosa, prevent or delay
development of atrophy and intestinal metaplasial®41l, block the Correa mode of
intestinal gastric cancer evolution, and eliminate the risk of (intestinal) gastric
cancerl!829.3334] By combining the IHC and “¥C-UBT results, we can obtain a better linear
correlation between H. pylori infection and severity of gastritis, thus it is important to

use two diagnostic tests at the same time.
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CONCLUSION

Our results show that the sensitivity of “C-UBT for detecting H. pylori is significantly
higher than that of IHC with pathological specimens obtained by gastroscopy. The
combination of “C-UBT and IHC is necessary to improve the detection rate of H. pylori
infection, and increasing the number of biopsy specimen (= 2) can significantly improve
the positive rate of H. pylori detection in pathological immunohistochemical methods.
The overall H. pylori infection rate in Xinjiang Uyghur Autonomous Region was higher
than previously reported, and ethnicity was the most important factor for detection by
combination of the two methods. Uyghur people have a higher H. pylori infection rate.
The overall H. pylori infection rate calculated by age group showed a decreasing trend
as age increased. Therefore, the key populations for the prevention and control of H.
pylori infection in Xinjiang Uyghur Autonomous Region are the Uyghur and young

people.

ARTICLE HIGHLIGHTS

Research background

There are differences in Helicobacter pylori (H. pylori) infection rate in Uyghur and Han
ethnic groups. 1¥C urea breath test (14C-UBT) and immunohistochemistry (IHC) with
tissue from gastroscopic biopsy are widely used detection methods, but both lack large

cohort studies to accurately evaluate their performance.

Research motivation

To compare the difference between 14C-UBT and IHC for accurate testing for H. pylori
infection, and to study the difference in infection positive rate between Uyghur and

Han ethnic groups.

Research objectives
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We included 5747 cases with H. pylori infection detected by both IHC and “C-UBT. We
detected 3944 by simultaneous IHC and “C UBT and 555 pairs of Han/Uyghur were

compared for their H. pylori infection rate.

Research methods

IHC and “C-UBT were performed at the same time (interval <1 wk, with sampling site
including gastric antrum), and 3944 cases were screened out. The overall H. pylori
infection positive rate was calculated by combining IHC and MC-UBT results (n = 5747).
Correlation between H. pylori infection and patients” clinical parameters (gender, age,
ethnicity and region) was analyzed. 555 pairs of Han/Uyghur cases (completely
matched for gender and age) were compared for their H. pylori infection rates. The H.
pylori infection rate and pathological diagnosis, including gastritis (chronic/active

inflammation, atrophy, and intestinal metaplasia), were analyzed.

Research results

Among the 3944 cases for which “C-UBT and IHC were performed at the same time,
the sensitivity was 94.9% for “C-UBT and 65.1% for IHC, which was a significant
difference (P < 0.001). Among those positive by “C-UBT (detection value > 100), the H.
pylori positive rate with IHC was 63.2%, and among those negative for “C-UBT
(detection value < 100), the IHC positive rate was 4.8%. In combination with both
detection methods, the total rate of H. pylori infection in all 5747 patients was 48.6%, and
there were significant differences for gender, age, ethnicity, and region (P values were
0.001, < 0.001, < 0.001 and < 0.001). The H. pylori infection rates for the 555
Chinese/Uyghur paired cases (completely matched for gender and age) were 41.4% and
73.3%, which was a significant difference (P < 0.001). For benign gastric lesions, the
combined H. pylori infection rate was 53.8% for inflammation, 27.5% for fundus gland
polyps, 22.2% for duodenal ectopic gastric mucosa, 17.5% for hyperplastic polyps,
58.7% for BE, and 67.6% for gastric adenocarcinoma. Positivity for H. pylori infection

was significantly related to moderate-severe (grade 2-3) chronic inflammation,

18 /19




moderate-severe active inflammation and moderate-severe (grade 2-3) intestinal

metaplasia (P < 0.001, < 0.001 and 0.032 in order).

Research conclusions

The sensitivity of “C-UBT was significantly higher than that of IHC when detecting H.
pylori infection, but there were still H. pylori positive cases missed that were detected by
IHC. Combination of both methods can increase the detection accuracy of H. pylori
infection, and the overall infection rate of H. pylori in our study was higher than
previously reported in Xinjiang Uyghur Autonomous Region. Ethnic difference was the
most important factor affecting the H. pylori infection rate, and the Uyghur people had
more H. pylori infection. The H. pylori infection rate decreased with age, and was more
correlated with precancerous lesions and malignant tumors, and increased with

severity of inflammation.

Research perspectives

Our study highlights the importance of using IHC and “C-UBT together for H. pylori
infection, and the prevention and intervention of H. pylori infection in Xinjiang Uyghur
Autonomous Region and emphasizes that the Uyghur and young people should be

examined as early as possible.
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