
BACKGROUND

Helicobacter pylori (H. pylori) is a microaerophilic, gram□negative 
bacteria infecting the stomach and duodenum. It has a very high preva-
lence and recurrence rates all-over the world; particularly in developing 
countries1). The vacuolating cytotoxin A (VacA) and cytotoxin-associat-
ed gene A (CagA) are cytotoxins produced by H. pylori and induce vac-
uole formation with apoptosis and severe inflammation in gastric muco-
sa, respectively2,3).

Infection with H. pylori could result in chronic gastritis, peptic 
ulcers, cancers, as well as extra-intestinal diseases in children1,4).  
However, the triple therapy of H. pylori is commonly used, its eradica-
tion rate decreases; especially in developing countries3,5). 

Resistance and/or relapse of H. pylori infection are usually due to 
many factors as the prevalence of pathogen, strains, biofilm formation, 
patient compliance, social, economic, and health conditions1,3,4). The 
influence of H. pylori antigens and strains on recrudescence still 
remains controversial. Thus the aim of the current study is to evaluate 
the evaluate the relevance of H. pylori strains in recurrent gastritis.

SUBJECTS

Study Design
This cross sectional study enrolled 90 H. pylori infected patients 

attending the Gastro-enterology Department, Faculty of Medicine, 
Kafrelskeikh University, Egypt. Patients were divided in two group: 
group (1) included 48 naïve H. pylori infected patients and group (2) 
enrolled 42 patients with recurrent H. pylori infection. History taking, 
clinical examination, and gastric endoscopy were done for all partici-
pants. All patients received triple treatment consisting of proton pump 
inhibitor (PPI) (40 mg, once daily), amoxicillin (1000 mg, twice daily), 
and Clarithromycin (500 mg, twice daily) for 2 weeks3). Inclusion crite-
ria is patients with positive stool antigen of H. pylori. Exclusion criteria 
include any cardiac, pulmonary, renal or hepatic or autoimmune disor-
der. 
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Ethics approval and consent to participate
The study protocol was approved by the Ethics Review Committee 

of Faculty of Medicine, Kafrelskeikh University, Egypt (8-9-2020). It 
conforms to the ethical guidelines of the 1975 Declaration of Helsinki. 
Written informed consents were collected from all participants.

Samples 
Gastric biopsy specimens were taken from all participants and 

stored at -80℃ to be used for DNA isolation. Fresh stool and serum 
samples were collected from all subjects twice (before the start of thera-
py and after 4 weeks of completion of therapy) for analysis.

MATERIALS  AND  METHODS 

H. pylori  stool antigen (HpSA) test 
HpSA was detected in stool samples using enzyme immune assay 

(EIA); according to the manufacturers' instruction (Premier Platinum 
HpSA, Meridian Bioscience Inc, USA)6).

Ab profile against H. pylori  antigens
Serum samples were screened to detect IgG against H pylori CagA 

and VacA; using ELISA kits (anti-CagA IgG and anti-VacA IgG, 

Xingkang Company, Shenzhen) according to the method described by 
Haydara et al., (2017)3).

Identification of H. pylori  strain and its antimicrobial resis-
tance 

Identification of H. pylori strain and its antimicrobial resistance 
were done using GenoType® HelicoDR (Hain Life Science, Germany) 
test kit and real time-PCR. It is based on the DNA•STRIP technology 
that permits the molecular genetic identification of H. pylori and its 
resistance to fluoroquinolones (e.g. ciprofloxacin) and/or clarithromy-
cin. The whole procedure was divided into three steps: (i) DNA 
extraction from gastric biopsy samples using QIAamp DNA isolation kit 
(Qiagen, Hilden, Germany), (ii) a real-time PCR amplification of gyrA 
and 23S rRNA genes' mutations with biotinylated primers, and (iii) a 
reverse hybridization; as described by Oktem-Okullu S, et al., (2020)7). 
Evaluation and interpretation of results depends on comparison of the 
strips with the ruler that delineate the control zones, different strains and 
antibiotic sensitivity as shown in Figure 1. Regarding antibiotic suscep-
tibility, mutations of gyrA and/or 23S probes indicates a resistance of 
the tested strain to fluoroquinolones and/or clarithromycin, respectively.

Statistical analysis of the data
Data were fed to the computer and analyzed using IBM SPSS soft-

ware package vers ion 20.0. (Armonk, NY: IBM Corp) . The 
Kolmogorov- Smirnov test was used to verify the normality of distribu-
tion of variables, Comparisons between groups for categorical variables 

Table 1: Comparison between the studied groups according to 
demographic data

 Naïve (n = 48) Relapse (n = 42) Test of sig. p

Age (years)    

≤ 29 24 (50 %) 15 (35.7%)  

30 --- 39 12 (25.0%) 21 (50.0%)  

≥ 40 12 (25.0%) 6 (14.3%)  

Mean ± SD. 32.44 ± 10.93  31.50 ± 5.98  t = 0.296 0.770
 year year

Sex     

Male  30 (62.5%) 30 (71.4%) χ2 = 0.268 0.709

Female  18 (37.5%) 12 (28.6%)  

Diet    

Junk food  18 (37.5%) 27 (64.3%) χ2 = 2.163 0.422

Home  24 (50.0%) 12 (28.6%)  

Fats  6 (12.5%) 3 (7.1%)  

χ2: Chi square test           *: Statistically significant at p ≤ 0.05

Table 2: H. pylori strains and antigens
 Naïve  Relapse  Test of sig. p
 (n = 48) (n = 42)

H. pylori strains    

GyrA wild 24 (50.0%) 3 (7.1%) χ2 = 6.531* 0.017*

GyrA mutant 9 (18.8%) 24 (57.2%) χ2 = 4.739* 0.029*

23S wild 24 (50.0%) 3 (7.1%) χ2 = 6.531* 0.017*

23S mutant 18 (37.5%) 27 (64.3%) χ2 = 2.143 0.143

H. pylori antigens    

CagA 12 (25.0%) 36 (85.7%) χ2 = 11.059* 0.001*

VacA 21 (43.8%) 21 (50.0%) χ2 = 0.117 0.732

Qualitative data were described using number and percentage. 

χ2: Chi square test           *: Statistically significant at p ≤ 0.05

Figure 1: Identification of H. pylori strain and its antimicrobial resistance 
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were assessed using Chi-square test. Significance was judged at 5% 
level.

RESULTS

Participants' demographic data
The age and sex distribution among the studied groups is illustrated 

in Table 1 and results clarify that relapse of H. Pylori infection is com-
mon among males, age between 30-39 years, and relaying mainly on 
junk food. There is not any statistically significant difference between 
naïve and relapsers' groups regarding age, sex, and diet.

Participants' endoscopic data
Among cases with H. pylori relapse, endoscopic grade of gastritis 

was mild, moderate and severe gastritis in 24 (57.2%), 9 (21.4%), and 9 
(21.4%), respectively. Among Naïve patients, gastritis was mild, moder-
ate and severe in 33 (68.8%), 3 (6.2%), and 12 (25%), respectively. 
Endoscopic histology was varying between antral, fundal, pan-gastritis, 
and Duodenitis. 

H. pylori  strains and antigens
A lot of H. pylori infected patients (either naïve or relapser) showed 

co-infected with different strains. The GyrA wild and 23S wild strains 
were common among naïve groups (50%, 50%, respectively), while 
GyrA mutant and 23S mutant strains were common among relapsers’ 
groups (57.2%, 64.3%, respectively) (Table 2). The mutant strains were 
GyrA 87 MUT, GyrA 91 MUT1, GyrA 91 MUT2, and GyrA 91 MUT3. 
For antibiotic resistance; 57.2% of H. pylori infected patients were 
resistant to fluoroquinolone, 64.3% were resistant to clarithromycin and 
14.3% were resistant to both. However, there is not any statistically sig-
nificant correlation relation between H. pylori resistance to clarithromy-
cin and/or fluoroquinolone and endoscopic findings (p value > 0.05). 

Regarding H. pylori antigens, 85.7% of relapsers are infected with 
CagA positive H. pylori. VagA positive H. pylori is common among 
relapsers but statistically insignificant. There was a significant associa-
tion between relapse of H. pylori infection, and both of GyrA mutant 
strain (p = 0.029*) and presence of CagA antigens (p = 0.001*). 

DISCUSSION

H. pylori infection causes an increased risk of various gastrointesti-
nal diseases, as peptic ulcers, gastric cancer, gall stone, and chronic cho-
lecystitis8,9). About two-thirds globally is infected by H. pylori, with the 
highest prevalence in developing countries (up to 80%)9).

It was report that the recurrent gastritis, ulcers and gastric carcino-
genesis associated with H. pylori infection could be due to strain-specif-
ic virulence factors, environmental causes and/ or host determinants10,11). 
However, there is lack of evidences. Thus we aimed to evaluate the rele-
vance of H. pylori strains in recurrent gastritis among ninety infected 
patients (48 naïve patients and 42 patients with recurrent infection). 
Endoscopic examination of all H. pylori infected patients revealed gas-
tritis with different grads and histology. 

Age distribution of the patient revealed that majority of the studied 
patients were in their 3rd and 4th decades of life. Also, relapse of H. 

Pylori infection is common among males, and those relaying mainly on 
junk food. However, this is not statistically significant.

Regarding H. pylori antigens, it is well known that VacA and CagA 
play an essential role in the pathogenesis of gastrointestinal pathologies 
resulting from infection7). Different studies have shown controversial 
results regarding the association between H. pylori antigens and antibi-
otic resistance. A study has reported a link between VacA S1 and CagE 
and resistance to clarithromycin and metronidazole12). Another study has 
stated a correlation between metronidazole resistance and absence of 
CagA13). Other researchers did not find any relation between VacA and/
or CagA and antibiotics resistance7). In the current study, 85.7% of 
relapsers are infected with CagA positive H. pylori. VagA positive H. 
pylori is common among relapsers but statistically insignificant. There 
was a significant association between relapse of H. pylori infection, and 
both of GyrA mutant strain (p = 0.029*) and presence of CagA antigens 
(p = 0.001*). In partial agreement with our results, Oktem-Okullu S. et 
al., (2020)7) have found a significant correlation between H. pylori anti-
gens and clinical outcome, however, no correlation was noted between 
the VacA, and CagA virulence genes and resistance to clarithromycin, 
and/or fluoroquinolone.

Identification of H. pylori strains in gastric biopsy was done using 
GenoType® HelicoDR and real time-PCR. Results clarified that many 
patients (either naïve or relapser) were co-infected with different strains. 
The GyrA and 23S wild strains were common among naïve groups 
(50% for each) while GyrA and 23S mutant strains were common 
among relapsers’ groups (57.2%, and 64.3%, respectively). In-spite of 
the high prevalence of 23S mutant strains among relapsers, it is not sta-
tistically specific for recurrence of H. pylori infection as its occurrence 
is high among naïve also. For antibiotic resistance; 57.2% of patients 
were resistant to fluoroquinolone, 64.3% were resistant to clarithromy-
cin and 14.3% were resistant to both. This clarithromycin resistance is 
caused mainly by the point mutation in the 23S rRNA14). There was a 
statistically significant correlation between H. pylori GyrA mutant 
strains and all of resistance to treatment, relapse of infection and recur-
rent gastritis. The reported mutations were GyrA 87 MUT, GyrA 91 
MUT1, GyrA 91 MUT2, and GyrA 91 MUT3. 

In recent studies, marked genetic heterogeneity has been noticed 
among H. pylori strains isolated from various patients, proving that dif-
ferences in H. pylori strains could be geographically and ethnically 
structured15-17). González-Hormazábal P (2021)17) have noticed high prev-
alence of resistance to both levofloxacyn and clarithromycin and levo-
floxacyn among H. pylori infected patients in Santiago. In accordance 
with our results, they reported mutations in GyrA 87 and 91. However, 
different studies have reported discordant mutations at the triplet 87 and 
91. For example N87I represents 43.8% of the Colombian H. pylori 
s trains18), N87K and D91G are common among isolates from 
Argentina19), N87K is prevalent in Algeria20), Japan21), and Korea22), D91N 
is present in 30.9% of H. pylori strains isolates in France23).

Based on all these results, re-evaluation the current regimens used 
to treat H. pylori is recommended. as seeking for eradication regimens 
is necessary. It is better to use levofloxacin -free treatments in Egypt. 
Further studies are necessary to validate this conclusion.

CONCLUSION

Recurrent gastritis associated with H. pylori infection is most proba-
bly caused by GyrA mutant, CagA positive H. pylori strains. H. pylori 
strains and antigens could be used to expect the clinical outcome and 
antibiotic susceptibility.

Figure 2a: Erosive gastritis Figure 2b: Gastritis with erythematous 
mottling of fundus 

Figure 2c: Hemorrhagic gastritis
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