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Non-cardia gastric cancer was significantly associated with Helicobacter pylori (H. pylori) infection. Reducing H. pylori prevalence was an important prevention strategy for non-cardia gastric cancer. However, national-level data on the H. pylori prevalence in non-cardia gastric cancer were limited in China. Therefore, we conducted this study to estimate the pooled prevalence of H. pylori in non-cardia gastric cancer in China. We searched PubMed, Embase, the Cochrane Library, China National Knowledge Infrastructure (CNKI), Wan Fang, and VIP Database for Chinese Technical Periodicals for studies reporting H. pylori prevalence in non-cardia gastric cancer in China which were published before September 1, 2021. Pooled prevalence was calculated using a random-effect model. Subgroup analysis and meta-regression were used to explore the potential sources of heterogeneity. Egger’s test and funnel plot were used to assess publication bias. A total number of 55 studies with 5324 cases of non-cardia gastric cancer were included in this study. The pooled prevalence of H. pylori in non-cardia gastric cancer in China was 66.5% (95%CI: 62%-71%, I2=93.8%, P<0.0001). In subgroup analysis, a significant difference in the prevalence of H. pylori in non-cardia gastric cancer was noted when stratified by geographic region of China (P=0.0112). The highest H. pylori prevalence (78.9%, 95%CI: 69.9%-87.8%) was noted in Northwest China and the lowest (53.1%, 95%CI: 38.9%-67.3%) was in North China. In meta-regression, a significant association between H. pylori prevalence and geographic region was found, while type of sample, H. pylori testing method, diagnosis period, detection timing, type of study design, quality grade, publication year, and sample size were not associated with the prevalence of H. pylori in non-cardia gastric cancer (P>0.05). A large proportion of non-cardia gastric cancers were associated with H. pylori infection in China, emphasizing the possible benefits of H. pylori eradication for the prevention and control of non-cardia gastric cancer.
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Introduction

Gastric cancer is one of the most common malignant tumors. In 2020, it was estimated that there were 1.09 million new gastric cancer cases and 0.77 million deaths from gastric cancer all over the world. Among all the new gastric cancer cases, more than 40% occurred in China. Meanwhile, gastric cancer caused about 12.4% of all cancer-related deaths, making it the third leading cause of cancer-related deaths in China (1).

Gastric cancer can be classified into two categories according to anatomical subsites: cardia gastric cancer and non-cardia gastric cancer (2–4). Due to different epidemiological characteristics and distinct pathogeneses, cardia and non-cardia gastric cancer are treated as two different diseases. Non-cardia gastric cancer is more common than cardia gastric cancer. In 2018, non-cardia gastric cancer accounted for up to 82% (0.85/1.03 million) of all gastric cancer cases around the world (2, 5). Regarding pathogeneses, Helicobacter pylori (H. pylori) has been proven to be one of the most important risk factors for non-cardia gastric cancer, with approximately 90% of non-cardia gastric cancer cases attributable to H. pylori infection worldwide in 2018 (5, 6), whereas no association was found between cardia gastric cancer and H. pylori infection (7, 8).

Given the strong association between non-cardia gastric cancer and H. pylori infection, reducing H. pylori prevalence has been listed as an important primary prevention strategy for gastric cancer prevention (9–11). Reliable estimation of H. pylori prevalence in non-cardia gastric cancer may be essential to the control and prevention of non-cardia gastric cancer, policy-making, and health resource allocation. To date, lots of studies conducted in China have reported the prevalence of H. pylori in non-cardia gastric cancer. However, the prevalence varied greatly across studies (12, 13). To the best of our knowledge, there is no study pooling the prevalence of H. pylori in non-cardia gastric cancer at the national level. Therefore, the primary objective of this meta-analysis was to estimate the pooled prevalence of H. pylori in non-cardia gastric cancer in China. Additionally, we also explored potential causes of heterogeneity in the reported prevalence.



Materials and Methods


Data Sources and Searches Strategy

We conducted a systematic literature review and meta-analysis according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to identify Chinese and English language studies published before September 1, 2021, which examined the prevalence of H. pylori in non-cardia gastric cancer in China. Two investigators (XF and WY) independently searched the literature in the following English databases: PubMed, Embase, the Cochrane Library, and the following Chinese databases: China National Knowledge Infrastructure (CNKI), Wan Fang, and VIP Database for Chinese Technical Periodicals. The search terms included (“cardia”), and (“gastric” or “stomach”), and (“cancer” or “neoplasms”), and (“Helicobacter” or “pylori”), and (“China” or “Chinese”). Authors (XF and WY) independently reviewed the studies to identify eligible studies. The three authors (LY, XF, and WY) discussed inconsistencies to reach consensus. We also reviewed the reference lists of included articles to identify additional eligible studies.



Eligibility Criteria

We set the inclusion criteria as follows (1): studies reporting the prevalence of H. pylori from at least 10 cases of non-cardia gastric cancer, regardless of study design (2). Study site(s) located in China and Chinese participants were required (3). Studies were original studies published in English or Chinese language in any journal (4). H. pylori testing methods were clearly mentioned. We excluded studies which involved populations with special characteristics (e.g., recurrent cases) and studies with purposively selected cases (e.g., only advanced stage cases or metastatic cases). If several articles were based on the same research population, the one with the largest sample size was kept.



Data Extraction and Quality Assessment

Two authors (XF and WY) extracted the data independently, and the inconsistencies between the two authors were managed through discussion with third author (LY). We made a standardized data extraction sheet in Microsoft Excel to extract the following variables: title, first author, journal of publication, publication year, geographic location of study, study period, sex distribution, age of diagnosis (mean/median/range), type of sample, H. pylori testing method, detection timing, type of study design, sample size, the number of H. pylori-positive cases, and prevalence of H. pylori in non-cardia gastric cancer. When the required information could not be extracted directly from the article, we contacted the authors for relevant information at least two times.

The 11-item Cross-Sectional/Prevalence Study Quality Assessment Forms recommended by the Agency for Healthcare Research and Quality (AHRQ) were used to assess the methodological quality of included cross-sectional studies (14) and the Newcastle-Ottawa Scale (NOS) was used to assess the methodological quality of included case-control and cohort studies (15). The studies would then be classified as low quality, moderate quality, and high quality, if they had scores of 0-3, 4-7, and 8-11 for cross-sectional studies, and 0-3, 4-6, and 7-9 for case-control and cohort studies.



Data Analysis

Cochran’s Q test and I2 index were used to identify the heterogeneity across study. As the results showed significant heterogeneity, random-effect model was hence used to calculate the pooled prevalence of H. pylori in non-cardia gastric cancer and 95% confidence intervals (CI), weighted by DerSimonian-Laird model (16, 17).

We conducted subgroup analysis and meta-regression to explore the potential sources of heterogeneity (18). Subgroup analyses were carried out by the geographic region of China (Northwest, Northeast, Southwest, South Central, East, North, and not specified [NS]) (19), province, type of sample (breath, tissue, blood, and other), H. pylori testing method (14C urea breath test, immunohistochemical staining, Giemsa stain, Polymerase Chain Reaction [PCR], rapid urease test, Enzyme linked immunosorbent assay [ELISA], and other), diagnosis period (before 1999, 2000-2004, 2005-2009, 2010-2014, 2015-2019, and other), detection timing (before treatment and NS), type of study design (cross-sectional study, case-control study, and cohort study), and quality grade. Univariate meta-regression was performed based on the following variables: geographic region of China, type of sample, H. pylori testing method, diagnosis period, detection timing, type of study design, quality grade, publication year, and sample size.

We used Egger’s test and funnel plot to assess publication bias (20). Sensitivity analysis was conducted using leave-one-out method, which omitted one study at a time and re-conducted statistical analysis, in order to evaluate the influence of each omitted study on the pooled prevalence. All analyses were conducted using package “meta” in R 4.1.1, and statistical significance level was set as 0.05 for two-sided tests.




Results


Studies Selection 

A total number of 757 studies were initially identified through literature search. We excluded 132 studies because of duplication. After examination of titles and abstracts, 411 studies were excluded as they did not meet the eligibility criteria. After full-text review, 162 studies were excluded for the following reasons (1): 83 studies were not relevant to our study (2); 69 studies had no available data (authors could not provide original data or did not answer our requests) (3); eight studies reused data included in other studies (4); one study did not mention testing method of H. pylori (5); one study involved recurrent cases. Through checking reference lists, three additional relevant studies were added. Ultimately, 55 studies with 5324 cases of non-cardia gastric cancer were enrolled in the final meta-analysis. The detailed process of studies selection is shown in Figure 1.




Figure 1 | Flow diagram of studies selection.





Characteristics of Included Studies

The detailed characteristics of the 55 included studies are summarized in Supplementary Table S1. The included studies were published between 1996 and 2020, and the sample size ranged from 10 to 343. Moreover, the majority of the studies were published in Chinese (44/55, 80%), and others were published in English. Of all the 55 studies, 17 were conducted in East China, 16 in South Central China, 10 in Northwest China, six in North China, three in Northeast China, one in Southwest China, and the geographic region of three studies was not specified. Regarding the type of sample, tissue was tested in 27 studies, blood in 18 studies, and breath in four studies. The most common H. pylori testing method was ELISA (n=15), followed by immunohistochemical staining (n=6), PCR (n=4), 14C urea breath test (n=4), Giemsa stain (n=3), and rapid urease test (n=3). Regarding type of study design, more than half (34/55, 61.8%) of included studies were cross-sectional studies. Additionally, about half of the studies (n=27) were rated as moderate quality, and 18 studies were regarded as high quality and 10 as low quality.



Prevalence of H. pylori

Figure 2 shows that the pooled prevalence of H. pylori in non-cardia gastric cancer in China was 66.5% (95%CI: 62%-71%). Statistical heterogeneity was observed among the included studies (I2=93.8%, P<0.0001).




Figure 2 | Forest plot for the pooled prevalence of Helicobacter pylori in non-cardia gastric cancer in China.





Subgroup Analysis

Table 1 shows the results of subgroup analysis. Significant differences in the prevalence of H. pylori in non-cardia gastric cancer was noted when stratified by geographic region of China (P=0.0112) and type of sample (P=0.0326). The geographic region with the highest prevalence of H. pylori was Northwest China (78.9%, 95%CI: 69.9%-87.8%) followed by Northeast China (74.3%, 95%CI: 61.9%-86.7%), and Southwest China (72.8%, 95%CI: 63.7%-81.9%), while the geographic region with the lowest prevalence was North China (53.1%, 95%CI: 38.9%-67.3%). Additionally, when stratified by province, the prevalence of H. pylori in non-cardia gastric cancer was also statistically different (P<0.0001). The top three provinces with the highest prevalence of H. pylori were Heilongjiang (90%, 95%CI: 71.4%-100%), Ningxia (89.2%, 95%CI: 79.5%-98.9%), and Shandong (84.2%, 95%CI: 72.6%-95.8%), whereas Beijing (43.1%, 95%CI: 29.5%-56.7%), Inner Mongolia (45.4%, 95%CI: 24.7%-66%), and Fujian (49.2%, 95%CI: 35.2%-63.3%) showed the lowest prevalence of H. pylori. The prevalence of H. pylori detected in breath (78.7%, 95%CI: 67.2%-90.2%) was significantly higher than that detected in tissue (67%, 95%CI: 60.7%-73.4%) and blood (64.1%, 95%CI: 54.8%-73.4%). The prevalence of H. pylori in non-cardia gastric cancer was generally similar for different H. pylori testing methods (P=0.4846), diagnosis periods (P=0.2623), detection timings (P=0.4719), types of study design, (P=0.6952), and quality grades (P=0.7712).


Table 1 | Prevalence of Helicobacter pylori in non-cardia gastric cancer by stratification variables.





Meta-Regression

The results of univariate meta-regression indicated that there was significant association between geographic region of China and the prevalence of H. pylori in non-cardia gastric cancer (Table 2). Compared with the prevalence in North China, the prevalence was higher in Northwest China (β=0.2570, 95%CI: 0.1002-0.4138, P=0.0013), Northeast China (β=0.2216, 95%CI: 0.0016-0.4417, P=0.0484), and South Central China (β=0.1663, 95%CI: 0.0202-0.3124, P=0.0257). The results of univariate meta-regression also revealed that type of sample, H. pylori testing method, diagnosis period, detection timing, type of study design, quality grade, publication year, and sample size were not significantly associated with the prevalence of H. pylori in non-cardia gastric cancer (P>0.05).


Table 2 | Assessing the effect of study variables on the pooled prevalence of Helicobacter pylori in non-cardia gastric cancer in China using univariable meta-regression analysis.





Publication Bias and Sensitivity Analysis

The Egger’s test for funnel plot (Figure 3) asymmetry was significant (t=-3.01, P=0.0040), indicating that there was obvious publication bias in all studies. The results of sensitivity analysis indicated that the lowest prevalence of H. pylori in non-cardia gastric cancer was 65.92% (95%CI: 0.6146-0.7038) when the Wang ML et al. study was omitted, and the highest prevalence was 67.25% (95%CI: 0.6292-0.7157) when the Zhang B study was omitted. The omission of studies did not significantly modify the pooled prevalence (Supplementary Figure S1).




Figure 3 | Funnel plot for the pooled prevalence of Helicobacter pylori in non-cardia gastric cancer in China.






Discussion

Based on 5324 non-cardia gastric cancer patients from 55 studies, which covered more than half of provinces and autonomous regions in China, we conducted a meta-analysis to estimate the prevalence of H. pylori in non-cardia gastric cancer patients at the national level for the first time. We reported a comprehensive estimate of H. pylori prevalence in non-cardia gastric cancer patients in China at 66.5% (95%CI: 62%-71%). Moreover, substantial geographic variations were noted in the prevalence of H. pylori, which was the highest in Northwest China and the lowest in North China.

The results of our study indicated that the pooled prevalence of H. pylori in non-cardia gastric cancer was 66.5% (95%CI: 62%-71%) in China. The prevalence of H. pylori in non-cardia gastric cancer in different countries varied greatly, such as 38.5% in the United States, 57% in Spain, 79.5% in South Korea, and 91.8% in Japan (4, 21–23). This difference might be explained by the following reasons: socio-economic status, dietary habits, and racial disparities. Suerbaum S et al. have mentioned that there was a strong inverse correlation between H. pylori prevalence and socio-economic status. Populations with lower socio-economic status were more likely to be infected with H. pylori (24, 25). Lower social status was commonly accompanied by crowded living conditions and poor hygienic conditions, which might increase the risk of acquisition and transmission of H. pylori (24, 26). Several previous studies have revealed that the consumption of high-salt foods (such as pickles and preserved products) might be associated with an increased chance of H. pylori infection (27–29). Tsugane S et al. speculated that a high-salt diet might induce gastric mucosa damage and destroy mucosal barrier. These changes in gastric mucosa might lead to an increase in H. pylori infection (29). Data based on National Health and Nutrition Examination Surveys of the United States have also shown that racial disparities played a certain role in the prevalence of H. pylori. Compared with H. pylori prevalence in whites, the prevalence in African Americans was higher (30).

Several previous studies, especially in Japan, reported that the H. pylori prevalence in gastric cancer was as high as 99% when strict criteria were used to diagnose H. pylori infection (31–33). Some other studies in Japan and South Korea used multiple testing methods to diagnose H. pylori infection, which also showed that the H. pylori prevalence in gastric cancer patients was above 90% (34–36). The H. pylori prevalence of these studies was much higher than the pooled H. pylori prevalence in our study. There were several possible reasons for this difference. First, these previous studies used strict criteria or multiple testing methods to diagnose H. pylori infection, which could greatly increase the sensitivity of detection. Moreover, most participants of these studies were cases of gastric cancer, while the participants of our study were non-cardia gastric cancer. Finally, most of these studies were conducted in Japan or South Korea. The H. pylori prevalence varied in different countries and regions.

The results of our study indicated a significant heterogeneity in the prevalence of H. pylori in non-cardia gastric cancer across different geographical regions in China. The highest H. pylori prevalence was noted in Northwest China at 78.9%, which was consistent with the highest incidence of gastric cancer in this region reported by the 2016 Chinese Cancer Registry Annual Report (37). Meanwhile, in line with our findings showing that the lowest H. pylori prevalence in non-cardia gastric cancer was noted in North China, Zhang WD et al. have also mentioned that the lowest H. pylori prevalence among the general population was in North China (38). The socio-economic status might be the main factor accounting for this geographic region difference. Unbalanced socio-economic development in different regions would lead to differences in living environment, education level, hygiene conditions, as well as water source (26, 39–41). The combined effect of the above factors may have resulted in the variation of H. pylori prevalence in different geographic regions.

The prevalence of H. pylori in non-cardia gastric cancer also showed significant variations across different provinces, and the highest H. pylori prevalence was noted in Heilongjiang Province at 90%. However, the estimate of Heilongjiang Province was based on only 10 cases from one study, leading to a wide range of its 95% CI. Furthermore, there were another seven provinces where the estimates of H. pylori prevalence were also based on only one study with the sample size ranging from 38 to 238. At the provincial level, part of the estimates in our study were estimated in the basis of a relatively small sample size, which might result in unstable results. Therefore, the results should be interpreted with caution, and additional studies with a larger sample size are needed to confirm our findings in the future.

The prevalence of H. pylori in the general population and non-cardia gastric cancer cases from different geographic regions was not completely consistent. From January 2002 to June 2004, Zhang WD et al. conducted an epidemiological survey on the H. pylori prevalence among 26,341 general people from 19 provinces and autonomous regions in China. The study showed that the H. pylori prevalence in the general population from different geographic regions ranged from high to low as: 66.26% in Central China, 59.16% in Eastern China, 58.27% in Western China, 50.08% in Southern China, and 46.84% in Northern China. In terms of provinces, the H. pylori prevalence among general population in Tibet was the highest at 84.62%, while the H. pylori prevalence in Guangdong was the lowest at 42.01% (38). Our results indicated that the geographic region with the lowest H. pylori prevalence in non-cardia gastric cancer cases was noted in North China, which was in line with the previous survey conducted by Zhang WD et al. The possible reason for the difference in the distribution of H. pylori between general population and cases of non-cardia gastric cancer was that non-cardia gastric cancer was caused by a combination of various risk factors including H. pylori infection, dietary habits, ethnicity, smoking, radiation exposure, family history, etc. H. pylori infection is one of the most important factors, but not the only one (42).

Type of sample might have an influence on the estimates of prevalence of H. pylori in non-cardia gastric cancer. The results of subgroup analysis revealed significant heterogeneity across different types of samples, with the highest prevalence of H. pylori detected in breath (78.7%). However, the results of meta-regression indicated that the differences in H. pylori prevalence among different sample types were not significant. The disparity in results might be attributed to the small number of the studies included. This meta-analysis only included four studies with 278 cases that detected the H. pylori prevalence in breath. Spineli LM et al. have mentioned that in order to obtain robust results, at least 10 studies should be included for each covariate in meta-regression implementation. In order to further confirm our finding, more studies detecting the H. pylori prevalence in breath will be needed in the future (43). In line with our findings, Liao YQ et al. also mentioned that the prevalence of H. pylori detected in breath would be higher than that in other samples. This might be partly because H. pylori infection detected in breath could reflect the H. pylori infection status in the whole gastrointestinal tract. Other pathogenic microorganisms in the gastrointestinal tract that could produce urease might cause false positive in the detection, which might increase the positive rate of H. pylori (44, 45).

The results of subgroup analysis and meta-regression both showed that the prevalence of H. pylori in non-cardia gastric cancer was not significantly associated with different H. pylori testing methods. This finding was in agreement with a recent study estimating the prevalence of H. pylori in cases with gastrointestinal diseases other than gastric cancer, which showed that the H. pylori prevalence detected by different H. pylori testing methods were generally similar (46). In our study, all H. pylori detected in breath was tested using 14C urea breath test. However, type of sample was significantly associated with H. pylori prevalence, while the relationship between testing method and H. pylori prevalence was not significant. Spineli LM et al. have revealed that when the subgroups contained fewer studies, the subgroup analysis could be underpowered to test the relationship between variables (43). Borenstein M et al. also indicated that one of the key factors driving the precision of subgroup analysis was the number of studies (47). Compared with type of sample, H. pylori testing method contained more subgroups, resulting in less studies in each subgroup. This may be the possible reason that the results of the above two subgroup analyses were different.

The studies included in our meta-analysis used several single testing methods to detect H. pylori infection among non-cardia gastric cancer cases. However, several guidelines revealed that one single testing method could not be considered as the gold standard for H. pylori detection (48–50). These commonly used testing methods all have some disadvantages. For example, IgG would remain in the blood for months or years even after H. pylori was eradicated. As such, antibody-based tests (e.g., ELISA) could not distinguish between current and past infections (51, 52). Moreover, ELISA is less accurate than 14C urea breath test and the cut-off values need a local validation (48, 53). As for 14C urea breath test, several factors such as atrophy, bismuth, proton pump inhibitor (PPI), and antibiotics may lead to false-negative, and it also should be validated locally (48, 54). Several guidelines have recommended the combination of single testing methods (e.g., combination of a validated serology and urea breath test), which could improve the accuracy of the detection (48–50). However, in our meta-analysis, most included studies (43/55, 78.2%) used a single testing method to detect H. pylori, which might lead to bias in the pooled H. pylori prevalence among non-cardia gastric cancer cases in China. Because H. pylori infection tends to clear as non-cardia gastric cancer progresses and the detection of past H. pylori infection is difficult, especially in retrospective studies (19/55, 34.5%), the pooled H. pylori prevalence in Chinese non-cardia gastric cancer cases may be underestimated (35, 55, 56).

The results of our study also suggested that there was no correlation between the diagnosis period and the prevalence of H. pylori in non-cardia gastric cancer. Previous meta-analysis conducted by Qiao J et al. showed that the prevalence of H. pylori in cases with gastric cancer in China declined from 1996 to 2015 (57). However, no decreasing trend of H. pylori prevalence in non-cardia gastric cancer was observed in our study. This difference might be attributed to the different study population. The previous study included cases with gastric cancer, while the included cases in our study were limited as cases with non-cardia gastric cancer.

The “test and treat” strategy for H. pylori infection has been shown to be cost-effective in some western countries (e.g., the United Kingdom and the United States) (58, 59). Japan has included H. pylori eradication therapy into the coverage of national medical insurance, becoming the first country to implement universal H. pylori “test and treat” strategy worldwide (60). Even with high prevalence of H. pylori infection and gastric cancer, whether to implement the “test and treat” strategy for H. pylori infection among the general population in China was still controversial. Several factors such as cost-effectiveness, personal willingness, usage of antibiotic, gastric cancer incidence, and prevalence of H. pylori infection would affect the implementation of this strategy (59, 61). Our study pooled the H. pylori prevalence in non-cardia gastric cancer and explored the influence factors of pooled prevalence, which might have certain public health significance in providing evidence for the control and prevention of non-cardia gastric cancer, as well as for policy making and health resource allocation.

The strengths of this meta-analysis included the following items. To the best of our knowledge, this was the first meta-analysis that estimated the pooled prevalence of H. pylori in non-cardia gastric cancer in China. An overview of current studies about H. pylori prevalence in non-cardia gastric cancer conducted in China was presented in our study. Moreover, our study has included a large number of studies. Based on a large sample size of 5324 cases from 55 studies, we were able to obtain a relatively robust estimate of the pooled H. pylori prevalence in non-cardia gastric cancer.

There were several limitations in our meta-analysis. Even though subgroup analysis and meta-regression were performed to minimize the heterogeneity across the included studies, significant heterogeneity still could be observed in subgroup analysis. The factors included in our study could not well explain the heterogeneity, which might affect the generalizability of our results. Moreover, some important factors (e.g., dietary habit, drinking, and gender) could not be extracted from the included studies, which might have potential influence on the heterogeneity. Another limitation was that some estimates in our study (e.g., H. pylori prevalence in different provinces) were calculated based on the small number of cases. Therefore, these results should be interpreted with caution, and more studies are needed to further confirm these results in the future. Another limitation of our study was that single testing methods used in the included studies for detecting H. pylori infection all had some limitations, and the results could not be completely accurate, which may lead to a certain bias in the pooled H. pylori prevalence. Finally, significant publication bias may result in an underestimation of pooled H. pylori prevalence.



Conclusions

This meta-analysis presented an overview of H. pylori prevalence in non-cardia gastric cancer in China. In conclusion, our study estimated the pooled prevalence of H. pylori in non-cardia gastric cancer was 66.5% (95%CI: 62%-71%) in China. Variation in H. pylori prevalence across different geographical regions was statistically significant, with the highest H. pylori prevalence (78.9%) in Northwest China and the lowest (53.1%) in North China. Type of sample might be associated with H. pylori prevalence, and further studies are needed to confirm this finding. A large proportion of non-cardia gastric cancers was associated with H. pylori infection, emphasizing the potential benefits of H. pylori eradication for reducing the disease burden of non-cardia gastric cancer. Our study might have certain public health significance in providing evidence for the control and prevention of non-cardia gastric cancer, as well as for policy making and health resource allocation.
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2231
395

2278
2222
824

H. pylori positive cases

657
139
67
1307
91
300
108

188
32
94
375
723
63
67
126
119
294
304
138
67
142
189
277
162
22
108

204
1577
1367
341

204
250
242
321
187
1138
1147

338
154
236
410
127
2224

1192
2297

1784
1399
306

1480
1420
589

Pooled H. pylori prevalence(95% CI)

78.9 (69.9; 87.8)
74.3 (61.9; 86.7)
72.8 (63.7; 81.9)
69.9 (63.5; 76.4)
62.2 (53.8; 70.6)
53.1(38.9; 67.9)
51.2 (31.2; 71.2)

90.0 (71.4; 100.0)
89.2 (79.5; 98.9)
84.2 (72.6; 95.8)
77.9 (64.8; 83.4)
75.5 (61.7; 89.2
74.9 (70.3; 79.5
74.1 (64.8; 83.4
72.8 (63.7; 81.9
71.5 (64.0; 79.0
71.3 (64.4; 78.1
70.7 (59.8; 81.6
67.5 (54.5; 80.4
65.1 (35.8; 94.4
65.1 (55.8; 74.3
59.7 (53.4; 65.9
57.5 (39.3; 75.7
49.2 (35.2; 63.3
45.4 (24.7; 66.0)
43.1 (29.5; 56.7
51.2 (31.2; 71.2

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

78.7 (67.2; 90.2)
67.0 (60.7; 73.4)
64.1 (54.8; 73.4)
61.4 (57.3; 65.4)

78.7 (67.2; 90.2)
71.1 (63.9; 78.9)
66.4 (41.8; 91.0)
66.0 (50.5; 81.5)
65.1(32.8; 97.8)
62.4 (52.4; 72.4)
66.4 (59.8; 73.1)

64.7 (52.2; 77.2
52.7 (27.1; 783
606 (55.7;65.4
69.5 ((
69.8 (.
676 (614 73.8

)
)
)
-5)
-5)
)

64.1 (86.1; 72.2)
67.7 (62.2; 73.1)

67.9 (62.3; 73.4)
63.8 (55.5; 72.1)
70.0 (47.8; 92.3)

64.1 (55.5; 72.8)
67.2 (61.2; 73.2)
68.9 (58.0; 79.7)

P value

0.0112

<0.0001

0.0326

0.4846

0.2623

0.4719

0.6952

0.7712

H. pylori, Helicobacter pylori; Cl, confidence interval; NS, not specific; PCR, polymerase chain reaction; ELISA, enzyme linked immunosorbent assay.

Gusing several types of samples.

busing other testing method or several testing methods.
°The diagnosis period could not be divided into corresponding group or the diagnosis period was not clear.

Heterogeneity
P(%)  Pvalue
92.9 <0.0001
66.6 0.0502
90.2 <0.0001
93.4 <0.0001
93.2 <0.0001
87.6 0.0003
80.7 0.0227
46.3 0.1728
94.3 <0.0001
60.6 0.0186
13.8 0.2814
T2 0.0002
90.5 <0.0001
97.0 <0.0001
93.1 <0.0001
92.4 <0.0001
94.2 <0.0001
87.6 0.0003
83.2 0.0005
92.7 <0.0001
96.2 <0.0001

00 0.5004
83.2 0.0005
56.9 0.0408
97.4 <0.0001
90.7 <0.0001
98.5 <0.0001
96.0 <0.0001
91.0 <0.0001
87.7 <0.0001
95.9 <0.0001
0.0 0.7708
733 0.0010
95.4 <0.0001
94.8 <0.0001
93.9 <0.0001
93.3 <0.0001
92.2 <0.0001
95.4 <0.0001
90.1 0.0015
95.8 <0.0001
91.0 <0.0001
93.3 <0.0001





