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HIGLIGHTS
•	 In eradication treatment of H. pylori 

gemifloxacin containing triple 
treatment regimen was as effective 
as bismuth containing quadruple 
treatment.

•	 Drug adverse effects were fewer and 
milder in the gemifloxacin group.

•	 Since treatment period was shorter 
and pills to be taken were fewer 
compared to quadruple treatment, 
patient compliance was significantly 
higher in the gemifloxacin group.
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ABSTRACT – Background – After eradication of Helicobacter pylori (H. py-

lori) chronic gastritis will resolve, complications due to H. pylori infection 

and recurrence of infection will be prevented. Objective – To determine 

efficacy and safety of gemifloxacin containing treatment regimen in first 

line treatment of H. pylori with comparison to bismuth containing quad-

ruple therapy. Methods – This retrospective study was conducted in a 

tertiary care university hospital between January 2018 and January 2021 

with 410 participants who were diagnosed to have H. pylori infection 

with biopsies obtained during upper gastrointestinal system endosco-

py. Patients were distributed into two groups according to their first-line 

treatment regimens. First group patients were treated with amoxicillin, 

gemifloxacin and pantoprazole and second group patients were treated 

with amoxicillin, metronidazole, bismuth subcitrate and pantoprazole 

for seven days. Results – Intention to treat and per protocol ratios for 

gemifloxacin containing regimen were 90.0% and 91.2%, while quadru-

ple treatment has these ratios as 91.7% and 93.8% respectively. Treatment 

success rate in both regimens were similar. But adverse effects were low-

er and patient compliance were better in patients who had gemifloxacin 

containing treatment (P<0.001). Conclusion – Gemifloxacin containing 

treatment regimen is as effective as bismuth containing quadruple treat-

ment regimen for H. pylori infection and patient compliance is better in 

this group. Gemifloxacin containing treatment regimens may be novel 

and effective alternatives for eradication of H. pylori infection. 
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INTRODUCTION

Helicobacter pylori (H. pylori) infection affect 

more than a half of whole world population. Per-

son to person transmission is possible through gas-

trointestinal system and infection generally results 

in chronic gastritis. H. pylori infection is known to 

cause mucosa associated lymphoid tissue lymphoma 

(MALT) and gastric adenocarcinoma(1).

After eradication of H. pylori chronic gastritis 

will resolve, complications due to H. pylori infec-

tion and recurrence of infection will be prevented(2). 

Many antibiotics have been used in eradication of 

H. pylori but antimicrobial resistance is a serious 

problem worldwide(3,4). Resistance to clarithromycin 

has increased up to 40% in Turkiye and 50% in Chi-

na(4). For this reason, bismuth containing treatment 

regimens are recommended the first opinion in 

countries where clarithromycin resistance exceeds 

15%, in Maastrich VI consensus report(1). Treatment 

failure for H. pylori is increasing worldwide due to 

increases in resistance to antibiotics and low pa-

tient compliance because of drug adverse effects. 

For this reason more convenient and more effec-

tive treatments are being sought for eradication of  

H. pylori(5,6).

Fluoroquinolones like, levofloxacin and moxi-

floxacin are used in eradication of H. pylori and 

they were found to be effective(7-10). In addition, 

patients who used fluoroquinolones had milder 

adverse effects compared to other antibiotics used 

in eradication of H. pylori(11). Antibiotic resistance 

against levofloxacin in treatment of H. pylori is in-

creasing(12). Gemifloxacin, on the other hand, is a 

novel and promising treatment choice in eradica-

tion of H. pylori. In a study effectiveness of gemiflo-

xacin, levofloxacin, moxifloxacin, ciprofloxacin and 

gatifloxacin were inspected for H. pylori, in vitro. 

Gemifloxacin was found to be most effective fluoro-

quinolone against H. pylori, amongst these(13). There 

are few studies evaluating in vivo effectiveness of 

gemifloxacin against H. pylori. In these studies ge-

mifloxacin was found to be effective in eradication 

of H. pylori(14,15).

The aim of the presented study is to evaluate 

efficacy and safety of gemifloxacin, amoxicillin and 

pantoprazole containing treatment regimen and its 

comparison to amoxicillin, metronidazole, bismuth 

subcitrate and pantoprazole containing quadruple 

treatment regimen in first-line treatment of H. pylori.

METHODS

This retrospective study was conducted in a ter-

tiary care university hospital between January 2018 

and January 2021 with 410 participants who were 

diagnosed to have H. pylori infection with biop-

sies obtained during upper gastrointestinal system 

endoscopy. Patients who received following era-

dication treatments for H. pylori were included; 

first group was constituted with patients who were 

treated with amoxicillin, gemifloxacin and panto-

prazole (AGP) and second group was constituted 

with patients who were treated with amoxicillin, 

metronidazole, bismuth subcitrate and pantoprazo-

le (AMBP). Patients who were under 18 years of 

age, pregnant, lactating, who had prior gastric sur-

gery history and who were previously treated for H. 

pylori were excluded. Patients in whom necessary 

medical records for the study could not be obtai-

ned were also excluded. This study was approved 

by Lokman Hekim University Ethics Committee 

for Observational Studies with a decision number 

2022/104, by local Ethics Committee and it was con-

ducted in compliance with Declaration of Helsinki 

and good clinical practices directives. 

Upper gastrointestinal tract endoscopies were 

performed by same gastroenterologist with Olympus 

GIF Type Q150 videoendoscope (Olympus Medical 

Systems Corp., Tokyo, Japan). To detect H. Pylori 

infection, two biopsies were obtained from both gas-

tric antrum and corpus regions. Biopsy specimens 

were stained by hematoxylin and eosin and modified 

Giemsa methods, and were inspected under light mi-

croscopy.

The eradication treatment regimens for H. pylori 

were inspected in two groups. In first group (AGP 

group) the patients who had gemifloxacin 1×320 mg, 

amoxicillin 2×1 g for 7 days with a proton pump 

inhibitor pantoprazole 2×40 mg per oral. Second 

group (AMBP group) had amoxicillin 2×1 g, metroni-

dazole 3×500 mg, bismuth subcitrate 4×262 mg and 

pantoprazole 2×40 mg for 7 days. 8 weeks after era-

dication treatment, all participants were confirmed 
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with stool H. pylori antigen test (OnSite H. pylori Ag 

Rapid Test, MDSS GmbH, Hannover, Germany). Pro-

ton pump inhibitor usage has been stopped 2 weeks 

before stool antigen test in all participants. Drug ad-

verse effects, if occurred, were obtained in control 

visits. Eradication rates were calculated according to 

completion of treatment regimens; all patients were 

evaluated by intention-to-treat analysis (ITT) and the 

patients who completed the treatment were evalua-

ted by per-protocol analysis (PP).

All data were evaluated using the statistical sof-

tware SPSS for Windows (version 25, SPSS, Armonk, 

NY, USA). Quantitative data were presented as mean 

± standard deviation for normally distributed varia-

bles. Categorical data were presented as frequency 

and percentage. Chi-square and student’s t-tests were 

used to evaluate difference between study groups. 

Significance was determined by detection of a P va-

lue below 0.05.

RESULTS

A total of 410 patients; 128 males (31.2%) and 

282 females (68.8%) were inspected. Mean age was 

46.6±12.48 (males 45.16±12.87, females 47.26±12.27, 

P=0.116). Of total 410 patients, 289 (70.5%) had gemi-

floxacin containing triple treatment and 121 (29.5%) 

had bismuth containing quadruple treatment. After 

eradication treatments in both groups, 29 (10.0%) pa-

tients in AGP group and 10 (8.3%) patients in AMBP 

group had still positive results for H. pylori stool an-

tigen test (treatment failure). Eradication rate in both 

groups were similar in means of ITT and PP and they 

were over 90.0% (TABLE 1).

In 33 (11.4%) of AGP group and in 41 (33.9%) of 

AMBP group at least one adverse drug effects were 

observed. Most frequent adverse drug effects were 

abdominal discomfort and nausea. When compared 

to AMBP group, drug adverse effects were fewer and 

milder in AGP group (TABLE 2). Patient compliance 

was higher in AGP group. 4 (1.3%) patients in AGP 

group and 9 (7.4%) patients in AMBP group could 

not tolerate treatment and quited (P=0.001). 

Antral gastritis and pangastritis were the most fre-

quent endoscopy findings. Endoscopic findings of 

patients were shown in TABLE 3.

TABLE 1. Comparison of demographic characteristics and efficacy of treatment between study groups.

AGP treatment (n=289) AMBP treatment (n=121) P value

Age (years) 46.92±11.85 45.83±13.91 0.421*

Male/female ratio 88/201 40/81 0.603†

ITT (95%CI) 90.0% (88.0–92.0) 91.7% (90.1–93.6) 0.577†

PP (95%CI) 91.2% (89.2–92.8) 93.8% (90.9–94.8) 0.406†

AGP: amoxicillin gemifloxacin, pantoprazole; AMBP: amoxicillin, metronidazole, bismuth subcitrate, pantoprazole; ITT: intention to treat; CI: confidence 
interval; PP: per protocol. *Student’s t-test, †Chi-square test.

TABLE 2. Comparison of frequency of drug adverse effects observed between study groups.

Complaint AGP treatment (n=289) AMBP treatment (n=121) P value*

Diarrhea 14 (4.8%) 12 (9.9%) 0.055

Nausea 18 (6.2%) 20 (16.5%) 0.001

Vomiting 10 (3.5%) 9 (7.4%) 0.081

Abdominal discomfort 18 (6.2%) 25 (20.6%) <0.001

Headache 9 (3.1%) 9 (7.4%) 0.051

Vertigo 7 (2.4%) 8 (6.6%) 0.039

Metallic bitter taste 11 (3.8%) 14 (11.5%) 0.003

Frequency of observance of at least one drug side effect 33 (11.4%) 41 (33.9%) <0.001

AGP: amoxicillin, gemifloxacin, pantoprazole; AMBP: amoxicillin, metronidazole, bismuth subcitrate, pantoprazole. *Chi-square test.
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DISCUSSION

This present study has documented that gemi-

floxacin containing triple treatment for eradication 

of H. pylori was as effective as bismuth containing 

quadruple treatment. In addition drug adverse effects 

were significantly lower and patient compliance was 

significantly higher in gemifloxacin containing triple 

treatment. 

Despite many different treatment regiments expe-

rienced over three decades in eradication of H. pylori, 

treatment success is still a remarkable problem worl-

dwide(16). In addition, resistance to metronidazole and 

levofloxacin increase in time and this will eventually 

result in inevitable treatment failure in future(12). 

Gemifloxacin is an antibiotic affecting both gram 

negative and gram positive bacteria(17). Amongst 

others, gemifloxacin has been reported to be more 

effective fluoroquinolone against H. pylori, in vi-

tro(13,18,19). There are two studies documenting in vivo 

effectiveness of gemifloxacin against H. pylori. In the 

first study, 60 patients had gemifloxacin, amoxicillin, 

bismuth and omeprazole and another 60 patients had 

clarithromycin, amoxicillin, bismuth and omeprazole 

for 10 day as first line treatment of H. pylori. Gemi-

floxacin containing treatment regimen was found to 

be as effective as clarithromycin containing treatment 

regimen(15). The second study inspected 120 patients 

who had prior eradication treatment against H. pylori 

with clarithromycin, amoxicillin, bismuth and pro-

ton pump inhibitor but failed. These patients were 

treated with gemifloxacin, amoxicillin, bismuth and 

omeprazole for 14 days as second line eradication 

treatment. Eradication rate was found to be high as 

91.4% for PP and 88.3% for ITT(14). In present study, 

despite gemifloxacin containing eradication treat-

ment were given for a shorter time as seven days and 

the regimen did not contain bismuth, eradication ra-

tes for PP and ITT were found to be higher than afo-

rementioned studies. For this reason, gemifloxacin 

containing triple treatment regimes may be a good 

alternative in eradication of H. pylori.

Because of increasing risk for antibiotic resis-

tance, bismuth containing eradication regimens are 

recommended in H. pylori infections(20). Studies re-

port high effectiveness of amoxicillin, metronidazo-

le, bismuth and pantoprazole containing quadruple 

treatments against H. pylori(21,22). But gemifloxacin 

containing triple treatment regimens that do not con-

tain bismuth were not compared to AMBP regimen 

before. In this presented study, both AGP and AMBP 

groups had similar effectiveness in eradication of H. 

pylori, in addition patient compliance was higher in 

AGP group. Patients who discontinued treatment re-

gimen because of adverse effects were lower in AGP 

group. From patients’ aspect, amount of pills to be 

taken daily is as low as five tablets in AGP group 

compared to 11 tablets in AMBP group, which will 

increase patient compliance in eradication treatment.

In a study from Nepal, most frequent adverse 

drug affects related to antibiotics were abdominal 

discomfort, constipation, diarrhea and metallic tas-

te(23). Different rates of adverse drug effects were re-

ported in eradication treatment for H. pylori in clini-

cal studies. A study reported high frequency of 37.0% 

as adverse drug affects, in patients who got levoflo-

xacin, amoxicillin and PPI treatment(24). Frequency of 

observation of at least one drug adverse effect for 

AMBP treatment regimen is reported as 18.6% in a 

study(21), where another reports it as 28.5%(25). Fluoro-

TABLE 3. Comparison of endoscopic findings of study groups.

Pathologic finding AGP treatment (n=289) AMBP treatment (n=121) P value*

Antral gastritis 155 (53.6%) 70 (57.8%) 0.434

Gastric ulcer 1 (0.3%) 1 (0.1%) 0.524

Esophagitis 32 (11.1%) 12 (9.9%) 0.730

Pangastritis 117 (40.5%) 54 (44.6%) 0.438

Atrophic gastritis 49 (17.0%) 20 (16.5%) 0.916

Duodenal ulcer 27 (9.3%) 5 (4.1%) 0.073

Duodenitis 22 (7.6%) 12 (9.9%) 0.440

AGP: amoxicillin, gemifloxacin, pantoprazole; AMBP: amoxicillin, metronidazole, bismuth subcitrate, pantoprazole. *Chi-square test.
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quinolones cause less frequent drug adverse effects 

compared to other antibiotics used in eradication 

treatment for H. pylori(11). Gemifloxacin is a fourth 

line fluoroquinolone. A study from Iran reported that 

patients who got gemifloxacin containing eradication 

regimen experienced less frequent and intense drug 

adverse effects when compared to bismuth contai-

ning quadruple eradication regimens(15). In concor-

dance with aforementioned studies, present study 

documents that patients in group with gemifloxacin 

treatment experienced less adverse drug effects. Al-

most 89.0% of participants in this group had no ad-

verse drug effect. Based upon this finding, it may be 

proposed that gemifloxacin is a safe and well tolera-

ble drug in treatment of H. pylori infection.

This study has some limitations. It’s retrospective 

design and study setting in single center are limita-

tions. In addition, genotypical and phenotypical pro-

files for resistance to antibiotics for H. pylori were 

not evaluated. 

In conclusion; gemifloxacin, amoxicillin and PPI 

containing triple eradication regimen for H. pylori is 

as effective as bismuth containing quadruple treat-

ment with higher patient compliance and lower drug 

adverse effects. Short treatment period, low number 

of pills to be taken for treatment are advantages, 

which increases patient compliance and lowers pro-

bability of patients to discontinue treatment. Triple 

treatment regimen containing gemifloxacin may be 

an appropriate treatment choice in eradication of H. 

pylori. Prospective, randomised clinical studies ins-

pecting the effectiveness and safety of gemifloxacin 

in eradication treatment for H. pylori will bring more 

precise results. 
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Alanli R, Kucukay MB, Aydin MF, Ergül B, Yakaryilmaz F. Efetividade e segurança do regime de tratamento contendo gemifloxacino 

no tratamento de primeira linha para Helicobacter pylori. Arq Gastroenterol. 2023;60(3):350-5.

RESUMO – Contexto – Após a erradicação do Helicobacter pylori (HP), a gastrite crônica será resolvida, as complicações devido à in-

fecção por HP e a recorrência da infecção serão prevenidas. Objetivo – Determinar a eficácia e segurança do regime de tratamen-

to contendo gemifloxacino no tratamento de primeira linha do HP, em comparação com a terapia quádrupla contendo bismuto. 

Métodos – Este estudo prospectivo foi conduzido em um hospital universitário de atendimento terciário entre janeiro de 2018 e 

janeiro de 2021, com 410 participantes diagnosticados com infecção por HP, obtidos por meio de biópsias durante a endoscopia 

do sistema gastrointestinal superior. Os pacientes foram divididos em dois grupos de acordo com seus regimes de tratamento de 

primeira linha. Os pacientes do primeiro grupo foram tratados com amoxicilina, gemifloxacino e pantoprazol, e os pacientes do 

segundo grupo foram tratados com amoxicilina, metronidazol, subcitrato de bismuto e pantoprazol por 7 dias. Resultados – As 

taxas de intenção de tratar e por protocolo para o regime contendo gemifloxacino foram de 90,0% e 91,2%, enquanto o tratamento 

quádruplo apresentou essas taxas como 91,7% e 93,8%, respectivamente. A taxa de sucesso do tratamento em ambos os regimes 

foi similar. No entanto, os efeitos adversos foram menores e a adesão dos pacientes foi melhor nos que receberam o tratamento 

contendo gemifloxacino (P<0,001). Conclusão – O regime de tratamento contendo gemifloxacino é tão eficaz quanto o regime 

de tratamento quádruplo contendo bismuto para a infecção por HP, e a adesão dos pacientes é melhor neste grupo. Os regimes 

de tratamento contendo gemifloxacino podem ser alternativas novas e eficazes para a erradicação da infecção por HP.

Palavras-chave – Bismuto; gemifloxacino; fluoroquinolonas; Helicobacter pylori; eficácia de tratamento.
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