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Abstract
The aim of this systematic review and meta-analysis is to determine the efficacy of eradicating Helicobacter 
pylori for prevention of gastric cancer. 

We conducted a literature review using major databases including PUBMED, EMBASE, CINAHL (EBSCO), 
Google Scholar, LILACS, Cochrane, ProQuest Dissertations and Theses. Seven experiments were selected 
out of the 3,934 references obtained by applying our inclusion and exclusion criteria. All seven were randomi-
zed controlled trials. The quality of the studies was assessed with the Cochrane assessment of risk of bias. 
Statistical analysis was performed with REVMAN 5.2. 

Out of a total of 5,552 subjects, 55 (2.41%) of the 2,278 patients who had had H. pylori eradicated develo-
ped gastric cancer, but 96 (4.22%) of the 2,272 patients who had not had the bacteria eradicated developed 
gastric cancer (RR: 0.57, CI = 0.42 to 0.79). Follow-up time ranged from 3 to 15 years. The analysis of 
heterogeneity (Chi square) had a non-significant p value (p = 0.48) confirming the absence of heterogeneity 
and allowing the meta-analysis. Funnel Plot analysis was used to discard publication bias, and the sensitivity 
analysis showed no significant changes. 

In conclusion, this study suggests that eradication of H. pylori reduces the risk of gastric cancer, particularly 
in high-risk populations with medium quality evidence. We recommend the practice of using eradicate of H. 
pylori as a preventive measure. 
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INTRODUCTION 

Gastric cancer is one of the leading causes of mortality from 
malignant neoplasias in Colombia) and in the world (1-4). 
Helicobacter pylori has been one of the most important risk 
factors recognized in the genesis of gastric cancer (5-7).

H. pylori is classified by the IARC (International Agency 
for Research on Cancer) as a biological carcinogen from 
the Group 1. This group of carcinogens has a proven asso-
ciation between the agent and the neoplasia involved (8). 
Consequently, eradication of H. pylori has been proposed 
as a strategy for primary chemoprevention to reduce the 
incidence of gastric cancer (1, 9-12).

Mortality rates for gastric cancer in Colombia have had 
a tendency to remain stable despite improvements in the 
living conditions of the population, better access to health 
care services and specialized services of endoscopy and 
gastroenterology. After nearly 25 years of eradication treat-
ment for Helicobacter pylori in a population that receives 
medical services, the mortality rate from 2000 to 2009 has 
been stable at around 10 deaths per 100,000 people (1, 2). 
Although evidence shows that H. pylori is a carcinogen 
and that chronic infection leads to gastric cancer in sus-
ceptible individuals, the development of studies showing 
that the eradication of the bacteria reduces the incidence 
of neoplasia has been challenged. Various statistical models 



257Efficacy of Eradicating Helicobacter Pylori for Prevention of Gastric Cancer: Systematic Review and Meta-Analysis

estimate that to demonstrate this hypothesis a study with a 
sample of about 17,625 middle-aged individuals is needed 
including at least 10 years of follow up. This has not been 
possible from the logistical, methodological and financial 
points of view (9). Most studies are not randomized, have 
design flaws, do not have enough individuals in the sample 
to prove this causality, have monitoring periods that are too 
short, and/or have significant losses of sample members 
during follow-up (13).

The objective of this review and meta-analysis of 
Randomized Controlled Trials is to determine the effi-
cacy of H. pylori eradication to prevent development of 
gastric cancer.
 
METHODS

Once the research protocol was designed a systematic 
review of the literature was conducted using databases 
such as: PubMed / Medline, Academic Google, EMBASE, 
LILACS, Cochrane Collaboration and ProQuest 
Dissertations and Theses. The following standard search 
terms were used: “Stomach neoplasms”, “Eradication” and 
“Helicobacter pylori” with the Boolean operator AND to 
limit the search to humans and randomized controlled tri-
als. Publications up to December 31, 2012 were reviewed. 
Next, the two main authors independently conducted an 
initial selection of studies using titles and abstracts to deter-
mine which studies to include and which to discarding. 
Subsequently, a set of mutually agreed upon studies were 
chosen by the investigators and inclusion and exclusion 
criteria were used to obtain a sample of studies upon which 
Cochrane Collaboration tool for assessing risk of bias was 
applied using RevMan 5.2 (The English version was used 
because it was not available in Spanish) (14). The protocol 
was not registered in the Cochrane Collaboration nor is it 
available online.

Inclusion and exclusion criteria

Randomized controlled trials completed or published up 
to December 31, 2012 that met the inclusion criteria were 
selected. To be included a study had to be a randomized 
controlled trial with or without bias which studied indi-
viduals between 16 and 89 years of age who were of any 
race, gender, education level and socioeconomic status, 
and who had received H. pylori eradication treatment with 
corroborated elimination of the microorganism. Patients 
must have been evaluated for the development of gastric 
cancer following eradication of H. pylori, and results must 
have been reported together with measures of association 
such as risk ratios and confidence interval or reported in a 
way that allows those measure to be calculated.

Poorly referenced studies such as randomized controlled 
clinical cases (cohort studies, case-control studies, meta-
analyses, systematic reviews, management guides, and case 
series). Articles in languages which could not be translated 
by the authors, articles with incomplete texts, and articles 
which were not found to be relevant after reading the 
abstract were also excluded.

Quality assessment of studies 

Two authors independently assessed the quality of studies 
and a third author settled the differences. The Cochrane 
Collaboration tool for assessing risk of bias was used (14). 
Each study was assessed for various types of biases and each 
type of bias was rated High Risk, Low Risk or Unclear Risk 
according to the criteria specified for applying and quali-
fying each case. The following types of bias were assessed: 
sequence generation; allocation concealment; blinding of 
participants, personnel and outcome assessors; data drop-
outs and incomplete outcome data; selective outcome 
reporting, and other biases (14).

Data Analysis and Synthesis

The analysis and evaluation of each of the selected clinical 
studies were performed with Review Manager (RevMan) 
[Computer program]. Version 5.3. Copenhagen: The 
Nordic Cochrane Centre, The Cochrane Collaboration 
(English version). 

Identification data from each study were entered and 
later the risk of bias assessment was performed to obtain 
the risk of bias graph and risk of bias summary. Then the 
same software was used to test for heterogeneity using the 
Chi-square and I-square tests. Publication bias was evalu-
ated with funnel plots.

The Mantel-Haenszel method with a fixed effects model 
of analysis was then used to combine results. The Risk 
Ratio (RR) was taken as a measure of treatment effects, 
and the data obtained was presented in a table and a forest 
plot. To analyze sensitivity, the metaanalysis was repeated 
after selectively removing each of the studies. Changes in 
the direction and magnitude of the RR and the confidence 
interval were then measured. Finally, the Number Needed 
to Treat (NNT) was calculated as a measure of the impact 
of the intervention to allow generalization of the results.

RESULTS 

A total of 3,934 references were found. After applying the 
inclusion and exclusion criteria, seven randomized con-
trolled trials were obtained (Figure 1). Their main charac-
teristics are listed in Tables 1 and 2. They included a total 
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ries the most weight. Given the unclear risk of bias in 6 of 
the 7 items of assessment in the study of Saito D et al. from 
2005, it was decided to exclude this study.

It was not possible to estimate heterogeneity with the 
data published in the study of Milhke et al. 2001 because 
there was no event group (group of patients with gastric 
cancer), so this analysis was only performed with the 
remaining five studies.

A Chi² of 3.52 was obtained with a p = 0.48 value which 
was not significant showing that there is no heterogeneity 
among the studies thus permitting combination of results 
(metaanalysis). To corroborate this finding the I² test was 
performed (% of variability in the estimated effect due to 
heterogeneity rather than to simple error). The result was 
0% which means that the effect of heterogeneity may not 
be important (Table 1).

Publication bias was assessed by visual inspection of the 
funnel plot which showed that it maintained the points of 
symmetry which indicates an absence of publication bias 
(Figure 4). 

The results were combined in the metaanalysis. The sta-
tistical summaries (RR) for each of the studies showed no 
significant confidence intervals (values over one) except 

of 5,757 patients: 2,882 in the event group and 2,885 in the 
control group. It should be noted that only data from the 
most recently published study by Zhou and collaborators 
were included (20).

The graph summarizing risk of bias is presented in Figure 
2. It is evident that the 2005 study of D. Saito et al. does 
not allow assessment of many potential biases due to lack of 
information in the publication. The 2000 study by Pelayo et 
al. features four high risk, and the 2004 study by Zhou et al. 
2004 also has high risk of bias. The other studies generally 
have low risks of bias.

The risk of bias graph of RevMan 5.2 (Figure 3) allows a 
global summary analyzing the effects of each of the biases 
evaluated on all studies. The greatest risk of bias is from 
attrition given by the results for incomplete data. The next 
largest risk is from reporting bias due to selective report-
ing of results.

We have seven randomized controlled trials (RCTs): 
Pelayo et al. in 2000, Milhke et al. in 2001, Wong et al. in 
2004, Saito D et al. in 2005, Fukase K et al. 2008, Zhou LY 
et al. in 2008 and a recent study by Ma Jl in 2012. The Ma Jl 
study has the largest number of samples, so its analysis car-

3934 References 
identified through 
database search

24 Full-text articles 
assessed for eligibility

3934 Checked references

7 Studies included in the 
quality analysis

5 Articles included in the 
heterogeneity analysis, 

assessment of publication bias 
and meta-analysis

3934 References after removing 
duplicates

0 References 
identified through 

other sources

3910 Excluded 
references

Do not meet inclusion 
criteria

17 Articles removed 
due to exclusion criteria

1 Article excluded for 
unclear risk of bias

Figure 1. Study flowchart PRISMA template

Figure 2. Risk of bias summary RevMan 5.2
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in the study of Fukase in which RR = 0.38 (CI 95%: 0.18-
0.79). The study with the greatest weight in the sample was 
that by Ma Jl et al. in 2012 which accounted for 54.1% of 
the observations. 

A comparison between H. pylori eradication and no 
intervention found an RR of 0.57 (CI 95%: 0.41 to 0.79) 
which is statistically significant and which favors interven-
tion as a preventive measure (Figure 5). The direction of 
the combined summary measure (Rhombus) is in favor 
of intervention (eradication of H. pylori) as a protective 
measure against development of gastric cancer and has a 
significant confidence interval.

The sensitivity analysis showed no change in the direc-
tion of the effect or its magnitude and retains statistical 

significance. Loss of statistical significance occurred only in 
when the study by Fukase was eliminated, but the direction 
of RR was preserved.

The Number Needed to Treat (NNT) was calculated as 
68 (CI95%: 42-158). In other words, for every 68 people 
who received eradication treatment for Helicobacter pylori, 
one case of gastric cancer would be prevented. For public 
health this represents an important intervention although 
it is not possible to determine its cost effectiveness since 
the studies did not analyze this and thus neither this review 
nor this metaanalysis can do so.

Finally, the Cochrane Collaboration recently introduced 
quality assessment of the evidence through the GRADE 
approach. This approach defines the quality of the set of 

Table 1. General features of studies. Effectiveness of eradication of helicobacter pylori in the prevention of gastric cancer.

Author 
PPL

Journal Year Country Random Blinding Treated Untreated GC 
treated

GC 
untreated

Patients 
included 

RR 95% CI 
(OR or P)

Follow-up 
(years)

Correa 
Pelayo

J Natl 
Cancer I

2000 Colombia Yes Yes 387 386 3 2 74.1% RR=1.48 
(0.25-8.83)

6

Fukase 
K

LANCET 2008 Japan Yes No 272 272 9 24 93% OR=0.353 
(0.161-0.775)

3

Ma JL J Natl 
Cancer I

2012 China Yes Yes 1,130 1,128 34 52 86.9% OR=0.61 
(0.38-0.96)

14.7

Miehlke 
S

World J 
Gastro

2001 Germany 
- Che - 
Austria

Yes Yes 86 81 0 0 58% Not possible 
to estimate

1.4

Saito D Am J 
Gastroent

2005 Japan Yes ? 379 313 2 3 ? Not possible 
to estimate

4

Wong 
Byc

JAMA 2004 China Yes ? 817 813 7 11 86% p=0.3 8

Zhou Ly Gastro-
enterol

2008 China Yes ? 276 276 2 7 ? p=0.13 10

Table 2. Description of studies included and Test of Heterogeneity RevMan 5.2

Study Experimental Control Risk ratio (RR)
Events Total Events Total Weight W-M, Fixed, 95% CI

Pelayo et al., 2000 3 387 2 386 2.10% 1.50 (0.25, 8.90)
Wong BYC et al., 2004 7 817 11 813 11.50% 0.63 (0.25, 1.63)
Fukase K et al., 2008 9 272 24 272 25% 0.38 (0.18, 0.79)
Zhou LY et al., 2008 2 276 7 276 7.30% 0.29 (0.06, 1.36)
Ma Jl et al., 2012 34 1,130 52 1128 54.10% 0.65 (0.43, 1.00)

Total (CI 95%) 2,882 2,875 100.00% 0.57 (0.41, 0.79)
Total events 55 96

Heterogeneity Chi² = 3.52, gl = 4 (P = 0.48); I² = 0%
Test for overall effect: Z=3.36 (P=0.0008)
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Figure 3. Risk of bias graph RevMan 5.2.
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Figure 4. Funnel plot RevMan 5.2

evidence as the degree to which it is possible to have con-
fidence that the estimate of the effect or association will be 
close to the quantity of interest.

Using GRADE profiler which is available and which is 
compatible with RevMan 5.2 in the Cochrane Collaboration, 
the quality of evidence was measured as MODERATE due 
to the presence of uncertainty given by the use of studies 
with small numbers of patients, small numbers of events and 
the presence of wide confidence intervals. 

DISCUSSION

This systematic review and metaanalysis aim to assess the effi-
cacy of H. pylori eradication for the prevention of gastric can-
cer. Our analysis of five clinical trials in which 5,757 subjects 
were grouped has shown that this intervention reduces the 
risk of gastric cancer. The relative risk 0.57 (CI = 0.42- 0.79) 
suggests that eradication is an effective measure for reducing 
the risk of gastric cancer and is statistically significant.
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Study limitations includes the small number of clinical 
trials, the fact that they were performed only in regions 
of high prevalence of the disease, and variances in study 
follow-up times. There were also some particular condi-
tions in individual studies such as the study by Fukase and 
colleagues (21) which included patients with early resected 
gastric carcinoma who were followed up to detect de novo 
carcinomas. The study by Ma and colleagues (22) with 15 
years follow ups of 2,258 subjects had great weight in our 
study sample: it accounted for 60.4% of all patients and had 
a relative risk 0.65 (CI = 0.43-1.0) in favor of risk reduction 
with intervention. When performing the sensitivity analy-
sis, the weight of this study was very significant within the 
results obtained, but its exclusion did not alter the results.

Our review shows that the additional randomized con-
trolled trials probably will not change existing ideas. They 
would also encounter logistical, methodological and finan-
cial difficulties, have very long-term follow-up times, and 
face a major difficulty since there are important ethical 
objections to inclusion of controls or placebo groups (24). 

On the other hand, future challenges include:
•	 The development of effective therapeutic frameworks 

for the eradication of H. pylori The necessity of evalu-
ating many disease parameters including eradication 
rates, rates of reinfection and recurrent infections by 
H. pylori, and percentages of resistance to different 
antibiotics

•	 Analysis of pathogenic strains and the genetic polymor-
phisms inherent in study populations (36-40)

•	 Investigating inherent gastric neoplasms which appear 
in patients in whom the bacterium has been eradicated 
(41)

•	 And, of course, to the development of an anti-Helico-
bacter vaccine. 

Study

Pelayo et al, 2000
Wong BYC, 2004
Fukase K et al, 2008
Zhou LY et al, 2008
Ma JI et al, 2012

Total (IC 95%)

Weight

2,10%
11,50%

25%
7,30%

54,10%

100,00%

Risk ratio (RR). W-M, 
Fixed, Total (95% CI)

1,50 (0,25, 8,90)
0,63 (0,25, 1,63)
0,38 (0,18, 0,79)
0,29 (0,06, 1,36)
0,65 (0,43, 1,00)

0,57 (0,41, 0,79)

Risk ratio (RR). W-M, 
Fixed, Total (95% CI)

0,02         0,1               1                 10          50
Favor (experimental)                 In favor (control)

Figure 5. Forest plot of combination of results. RevMan 5.2.

Our findings for size and direction of effect concur with 
those in the systematic review and the one metaanalysis 
found that evaluated this question, published by Fuccio 
and colleagues in the Annals of Internal Medicine in 2009 
(23, 24). However, our work only included randomized 
controlled trials that examined the incidence of gastric 
cancer after eradication of bacteria as the final outcome. 
Unlike Fuccio, we were able to include the experience of 
Ma Jl and collaborators (22) that was published in 2012 
with a follow-up time of 15 years and a considerable num-
ber of patients. Fuccio et al. include more experiences in 
their review, but these have the effect on elimination of pre-
neoplastic lesions as the final outcome (24).

Everything in the medical literature’s reviews regarding 
the most suitable moment for intervention within the steps 
of gastric carcinogenesis suggests that interventions, such 
as eradication, in the early stages of the illness are probably 
best for preventing gastric cancer and causing pre-neoplas-
tic lesions to regress (9, 11, 12, 25-27). This topic was not 
considered in our review.

While the intervention suggests that chemoprevention 
(eradication) is beneficial and effective for cancer preven-
tion, the impact can be modest (58%), and there may be 
controversy over its real effectiveness. Nevertheless, it is 
the basis for important public health proposals around 
the world, particularly in countries affected by gastric 
cancer (28), that use H. pylori eradication therapies for 
prevention of the disease. In addition, major international 
consensuses have included this concept as sufficient evi-
dence to recommend eradication therapy for this specific 
purpose (29, 30).

Other issues of great importance for public health which was 
not included in these studies are recognized etiological factors 
such as diet (salt, nitrite and nitrates intake) (9, 11, 31-35).
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12. Correa P. Human gastric carcinogenesis: a multistep and 
multifactorial process. First American Cancer Society 
Award Lecture on cancer epidemiology and prevention. 
Cancer Res 1992; 52: 6735-40.

13. Sun TT, Wang JL, Fang JY. Quality of RCTs exploring 
Helicobacter pylori eradication for the prevention of gastric 
cancer and preneoplastic lesions. Expert Rev Anticancer 
Ther 2011; 11(10): 1509-1519.

14. Evaluación del riesgo de sesgos en los estudios incluidos. 
Manual Cochrane de revisiones sistemáticas de intervencio-
nes. Higgins JPT, Green S (editors). Cochrane Handbook 
for Systematic Reviews of Interventions. Version 5.1.0 
[updated March 2011]. The Cochrane Collaboration, 2011; 
197-255. Disponible desde www.cochrane-handbook.org.

15. Correa P, Fontham ET, Bravo JC, Bravo LE, Ruiz B, Zarama 
G, et al. Chemoprevention of gastric dysplasia: randomized 
trial of antioxidant supplements and anti-helicobacter pylori 
therapy. J Natl Cancer Inst 2000; 92(23): 1881-1888.

16. Miehlke S, Kirsch C, Dragosics B, Gschwantler M, 
Oberhuber G, Antos D, et al. Helicobacter pylori and gas-
tric cancer: current status of the Austrain Czech German 
gastric cancer prevention trial (PRISMA Study). World J 
Gastroenterol 2001; 7(2): 243-247.

17. Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT, Feng 
RE, et al. Helicobacter pylori eradication to prevent gastric 
cancer in a high-risk region of China: a randomized con-
trolled trial. JAMA 2004; 291(2): 187-194. 

18. Saito D, Boku N, Fujioka T, Fukuda Y. Impact of H. pylori 
eradication on gastric cancer prevention: endoscopic results 
of the Japanese Intervention Trial ( JITHP-Study). A ran-
domized multi-center trial. [Abstract]. Gastroenterology 
2005; 128: A4.

19. Zhou L, Sung JJ, Lin S, Jin Z, Ding S, Huang X, et al. A five-
year follow-up study on the pathological changes of gastric 
mucosa after H. pylori eradication. Chin Med J (Engl) 2003; 
116(1): 11-14.

20. Zhou L. Ten-year follow-up study on the incidence of gastric 
cancer and the pathological changes of gastric mucosa after 
H. pylori eradication in China [Abstract]. Gastroenterology 
2008; 134: A233.

21. Fukase K, Kato M, Kikuchi S, Inoue K, Uemura N, Okamoto 
S, et al. Effect of eradication of Helicobacter pylori on inci-
dence of metachronous gastric carcinoma after endoscopic 
resection of early gastric cancer: an open-label, randomised 
controlled trial. Lancet 2008; 372(9636): 392-397. 

22. Ma JL, Zhang L, Brown LM, Li JY, Shen L, Pan KF, et al. 
Fifteen-year effects of Helicobacter pylori, garlic, and vita-
min treatments on gastric cancer incidence and mortality. J 
Natl Cancer Inst 2012; 104(6): 488-492.

23. Fuccio L, Zagari RM, Minardi ME, Bazzoli F. Systematic 
review: Helicobacter pylori eradication for the prevention of 
gastric cancer. Aliment Pharmacol Ther 2007; 25(2): 133-141.

24. Fuccio L, Zagari RM, Eusebi LH, Laterza L, Cennamo V, 
Ceroni L, et al. Meta-analysis: can Helicobacter pylori eradi-
cation treatment reduce the risk for gastric cancer? Ann 
Intern Med 2009; 151(2): 121-128.

CONCLUSIONS

From the practical point of view, we believe that while the 
impact on prevention is statistically and clinically signifi-
cant. H. pylori eradication therapy can be recommended 
for prevention of gastric cancer, particularly in countries 
with high risks of gastric neoplasia. Nevertheless, the size of 
the effect is modest and the quality of evidence moderate. 
As for implications for future research, we consider that the 
findings of this review are consistent and that the outlook is 
unlikely to change with new studies. The door to new etio-
pathogenetic research and research into prevention of the 
disease is open. 
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