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ABSTRACT 

Background: The eradication rate of Helicobacter pylori has declined, mainly due to antimicrobial 

resistance. 

Objectives: To test the effectiveness of susceptibility guided therapy vs. the empirical triple therapy for 

first: line H pylori treatment in a region with high antimicrobial resistance. 

Patients and methods: The study was performed on 82 dyspeptic H. pylori patients arranged for 

esophagogastroduodenoscopy at Al-Hussein University Hospital between March 2019 to march 2020. 

Patients were randomly divided into two groups: group A consisted of 52 patients underwent endoscopy and 

gastric biopsies for culture and sensitivity and treated according to sensitivity results and group B consisted 

of 30 patients treated by empiric triple therapy. Eradication rates and drug compliance owing to adverse 

effects were compared between the two groups. 

Results: In total, 82 patients were enrolled (52 in culture and sensitivity-based therapy group and 30 in 

empirical therapy group) and 50 patients (60.1%) completed the protocols. The overall resistance rates to 

clarithromycin, amoxicillin, metronidazole, levofloxacin, tetracycline, nitrofurantoin and rifampicin were 

32.1%, 32.1%, 78.6%, 7.1%, 17.9%, 17.9% and 21.4% respectively. Empirical triple and antimicrobial 

susceptibility-guided eradication rates were, respectively, 53.3% and 85.7% by intention-to-treat and 64% 

and 96% by per-protocol analysis. Adverse events were reported in 16.6% of patients on empirical triple 

therapy and 21.4% of those on susceptibility-guided therapy. 

Conclusions: Culture-based eradication strategy demonstrated superior eradication efficacy than 

empirical therapy as a first-line therapy in a region with high levels of antimicrobial resistance. 
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INTRODUCTION 

     Helicobacter pylori (H. pylori) is one 

of the most common human pathogens 

affecting more than half of the world's 

population (Chey et al., 2017 and 

Malfertheiner et al., 2017). 

     H. pylori cause gastritis, gastric ulcers, 

and neoplastic diseases that include 

mucosa‐ associated lymphoid tissue 

lymphoma (MALT lymphoma) and 

gastric cancer. H pylori eradication might 

improve the outcomes of the related 

diseases, complications, and relapses 

(Fallone et al., 2016). 

     Unfortunately, the H pylori eradication 

rates have decreased to unacceptable low 

levels in many regions because of 

increased antibiotic resistance especially 

to clarithromycin (Camargo et al., 2014 
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and Thung et al., 2016). Thus the 

conventional clarithromycin triple therapy 

should not be used in areas of high 

clarithromycin resistance as adopted by 

the majority of guidelines, i.e. The 

Maastricht V/Florence Consensus, Kyoto 

global consensus and American college of 

gastroenterology guidelines (Chey et al., 

2017 and Malfertheiner et al., 2017). 

     Consensus statements recommend 

alternative treatment regimens to the 

standard triple therapy as first‐ line 

therapies; these include sequential, 

concomitant, or bismuth containing 

quadruple therapy in regions with high 

levels of antimicrobial resistance (Fallone 

et al., 2016 and Malfertheiner et al., 

2017). These alternative treatments 

usually consist of three (partly 

unnecessary) antibiotics, thus promoting 

the misuse of antibiotics which fuels 

antimicrobial resistance (Dang et al., 

2017). However, antimicrobial 

susceptibility‐ guided therapy could avoid 

such problems if applied as a first-line 

treatment. 

     Culture-based, susceptibility‐ guided 

therapy is a well-established strategy. It 

can prevent resistance-associated 

treatment failure and the emergence of 

antibiotic resistance, including multidrug 

resistance (Lee et al., 2019). 

     In this study, we aimed to compare the 

efficacy of pretreatment antimicrobial 

susceptibility-guided vs. the empiric triple 

therapy for H. pylori eradication. 

PATIENTS AND METHODS 

     This study was designed as a 

prospective and observational study. A 

total of 82 consecutive H. pylori positive 

patients (out of 155 screened patients) 

with dyspeptic symptoms and without 

previous H. pylori treatment were 

included in this clinical study from March 

2019 to March 2020. All patients 

underwent esophagogastroduodenoscopy 

at Al-Hussein University Hospital, 

Department of Internal Medicine, 

Gastroenterology and Hepatology Unit. H. 

pylori infection was defined by a positive 

rapid urease test.  

     Exclusion criteria included history of 

previous H. pylori eradication therapy, 

under 18 years old, pregnant or lactating 

women, previous gastric surgery, 

gastrointestinal bleeding, severe 

concomitant cardiovascular, respiratory, 

renal, hepatic and other diseases 

precluding study therapy, treatment with 

proton pump inhibitors, histamine2-

blockers and/or antibiotics during the 4 

weeks before the study or allergy to any of 

the drugs used in the study. 

     Patients enrolled in this study were 

divided into two groups: 

Group A composed of 28 patients with 

positive cultures (of 52 patients allocated 

randomly for culture guided therapy). 

They were treated after successful culture 

according to antibiotic sensitivity results. 

Group B composed of 30 patients. They 

were selected randomly and treated 

empirically according to the current 

international recommendations . 

     One gastric biopsy was taken at 

endoscopy and tested for the presence of 

H. pylori by rapid urease test (CLO test). 

Four biopsy specimens (two antral and 

two corpuses) were taken, stored in 0.3 ml 

normal saline, and immediately sent to the 

microbiology laboratory for H. pylori 

culture. Biopsy specimens were cultured 

and maintained on brain heart infusion 
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agar medium containing 5% defibrinated 

sheep blood under microaerophilic 

conditions (85% nitrogen, 10% carbon 

dioxide and 5% oxygen) at 37°C. If H. 

pylori were not isolated after 7 days of 

incubation, the plates were incubated for 

14 days. Culture was considered positive 

if one or more colonies were gram-

negative with spiral or curved rods and 

positive for urease, oxidase and catalase. 

     The disk diffusion method was used to 

detect the sensitivity to 7 antibiotics; 

clarithromycin, amoxicillin, 

metronidazole, levofloxacin, tetracycline, 

nitrofurantoin and rifampicin. All 

inhibitory zones were interpreted using 

CLSI (Clinical and Laboratory Standards 

Institute) clinical breakpoints. 

     As regards to the empirical therapy 

group, patients were given 20 mg 

esomeprazole, amoxicillin 1gram and 

clarithromycin 500 mg twice daily for 14 

days. Patients who were previously 

exposed to clarithromycin for any cause 

were given levofloxacin based triple 

therapy (20 mg esomeprazole, amoxicillin 

1gram twice daily and levofloxacin 500 

mg once daily for 14 days). 

     At least 4 weeks after completion of 

therapy, H pylori eradication was 

confirmed by negative H pylori stool 

antigen test. All patients were asked to 

stop antibiotics, bismuth, PPIs, histamine-

2 blockers for at least 4 weeks before the 

H. pylori stool antigen test. Additional 

outcomes included the frequency of 

adverse events, and adherence rates. The 

study design was approved by the ethics 

and scientific research committee of 

Faculty of Medicine, Al-Azhar University. 

Informed consents were obtained from all 

patients. The study protocol confers with 

the principals of the declaration of 

Helsinki. 

Statistical Analysis: 

     We estimated the sample size needed 

to detect a difference of 31% in the 

eradication rate between the 

susceptibility-guided therapy (assumed to 

have an eradication rate of 96%) and the 

standard triple therapy groups (assumed to 

have an eradication rate of 65%), with a 

power of 80% and a confidence level of 

95%. The required sample size was at 

least 25 patients per group. Taking into 

consideration of 10% lost to follow‐ up, 

at least 56 subjects (28 for 

susceptibility‐ guided therapy and 28 for 

empiric therapy) were expected to be 

recruited for the study. 

     Intention-to-treat and per-protocol 

analyses were performed to compare H 

pylori eradication rates in the two groups. 

Categorical variables are reported as 

numbers and percentages and compared 

using the chi-square test. Continuous 

variables were presented as means ± SD 

(standard deviation) and compared by 

(Mann-whiney U test). All statistical 

analyses were performed using SPSS 

(version 21.0). P-value ≤ 0.05 was 

considered significant. 
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RESULTS 

 

     In total, 82 patients met the inclusion 

criteria and agreed to participate in our 

study. 52 patients were allocated 

randomly to susceptibility-based therapy 

group and 30 patients were allocated to 

the empirical therapy group. Twenty four 

withdrawals (46.2%) subsequently 

occurred in the culture-based tailored 

therapy owing to culture failure. The 

remaining 28 (53.8%) patients were 

assigned to the treatment group according 

to the susceptibility results. One patient 

stopped treatment due to medication side 

effects, and two patients were lost to 

follow‐ up. Finally, 25 patients completed 

the culture based therapy and 24 patients 

were successfully eradicated. 

     In the empirical therapy group, one 

patient stopped treatment due to 

medication side effects, and four patients 

were lost to follow  up. Finally, 25 

patients completed the empirical therapy 

and 16 patients were successfully 

eradicated. There were no significant 

differences between the groups in terms of 

age, gender, smoking, comorbidities and 

clinical manifestations (Table 1). 

     Antimicrobial susceptibility testing 

using the disk diffusion methods 

demonstrated high rates of resistance to 

metronidazole, clarithromycin, 

amoxicillin (78.6 %, 32.1%, and 32.1% 

respectively), while levofloxacin 

resistance was as low as 7.1%. Resistance 

rates to tetracycline, nitrofurantoin and 

rifampicin were 17.9%, 17.9%, and 21.4% 

respectively (Table 2). 
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Table (1): Baseline characteristics 

Groups 

Parameters 

Group A 

(N = 28) 

Group B 

(N = 30) 
P-value 

Age (years) Mean ±SD 37.4 ± 14.5 40.7 ± 12.9 
MW=337 

P=0.367 

Sex 
Males (9/28) 32.1% (12/30) 40% 

0.534 
Females (19/28) 67.9% (18/30) 60% 

Smoking 
Non-smokers (22/28) 78.6% (22/30) 73.3% 

0.641 
Smokers (6/28) 21.4% (8/30) 26.7% 

Comorbidi

ties 

Non (21/28) 75% (22/30) 73.3% 

0.839 

Diabetics (3/28) 10.7% (4/30) 13.3% 

Hypertensive (2/28) 7.1% (2/30) 6.7% 

Chronic liver 

disease 
(1/28) 3.6% (2/30) 6.7% 

Crohn's disease (1/28) 3.6% (0/30) 0% 

Epigastric 

pain 

No (5/28) 17.9% (4/30) 13.3% 
0.634 

Yes (23/28) 82.1% (26/30) 86.7% 

Vomiting 
No (14/28) 50% (17/30) 56.7% 

0.611 
Yes (14/28) 50% (13/30) 43.3% 

Bloating 
No (19/28) 67.9% (20/30) 66.7% 

0.923 
Yes (9/28) 32.1% (10/30) 33.3% 

Anorexia 
No (21/28) 75% (23/30) 76.7% 

0.882 
Yes (7/28) 25% (7/30) 23.3% 

 

Table (2): H. pylori antimicrobial resistance rates 

Antibiotics Resistance rate (n/N) % 

Clarithromycin (9/28) 32.1% 

Amoxicillin (9/28) 32.1% 

Metronidazole (22/28) 78.6% 

Levofloxacin (2/28) 7.1% 

Tetracycline (5/28) 17.9% 

Nitrofurantoin (5/28) 17.9% 

Rifampicin (6/28) 21.4% 

 

     In the empiric therapy group; 

clarithromycin-based triple therapy was 

given to 19 patients, while levofloxacin-

based triple therapy was given to 11 

patients who had a history of previous 

exposure to clarithromycin. One patient 

stopped treatment due to medication side 

effects, and four patients were lost to 

follow‐ up. Finally, 25 patients completed 

the empirical therapy and 16 patients were 

successfully eradicated. Levofloxacin-

based triple therapy demonstrated better 

eradication rates than clarithromycin-

based triple therapy (Table 3). 
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Table (3): Outcomes in empiric therapy group 

Overall 

eradication rate 

PP analysis 

Eradication rate % 

PP analysis (N=25) 

Eradication rate % 

ITT analysis (N=30) 

Eradication  

rates 

Therapy 

(16/25) 

64% 

(9/16) 

56.3% 

(9/19) 

47.4% 
Clarithromycin 

triple therapy 

(7/9) 

77.8% 

(7/11) 

63.6% 
Levofloxacin 

triple therapy 

 

     H. pylori eradication rate was 85.7% 

(24/28) for susceptibility-guided therapy 

and 53.3% (16/30) for empiric therapy (P 

= 0.008) in the ITT populations. In the PP 

populations, the eradication rates was 96% 

(24/25) for susceptibility-guided therapy 

and 64% (16/25) with empiric therapy (P 

= 0.005) (Table 4). 

 

Table (4): Eradication rate of each group in ITT and PP analysis 

Analysis 
Susceptibility‐guided 

therapy 
Empiric therapy P value 

ITT (%, n/N) 85.7% (24/28) 53.3% (16/30) ˂ 0.008 

PP (%, n/N) 96% (24/25) 64% (16/25) ˂ 0.005  

 

Adverse events 

     Adverse events were similar with 

susceptibility‐ guided and empiric 

therapies. Adverse events occurred in 

21.4% (6/28) in susceptibility‐ guided 

therapy versus 16.6% (5/30) in empiric 

therapy (P = 0.527). No serious adverse 

effects occurred and all adverse events 

disappeared after therapy ceased. Two 

subjects (1 with susceptibility‐ guided 

therapy vs 1 with empiric therapy) 

discontinued treatment. The most 

common reasons were nausea and 

abdominal pain (Table 5). 

Table (5): Adverse events in the treatment groups 

Groups 

Adverse events 

Susceptibility-

guided 

therapy (N = 28) 

Empiric therapy 

(N = 30) 
P-value 

No Adverse events 22 78.6% 25 83.3% 

0.527 

Nausea 2 7.1% 2 6.7% 

Abdominal pain 1 3.6% 1 3.3% 

Nausea & Abdominal pain 1 3.6% 0 0% 

Diarrhea 1 3.6% 0 0% 

Metallic taste 1 3.6% 0 0% 

Headache 0 0% 2 6.7% 

 

 

 

DISCUSSION 

     H pylori eradication rates have been 

declining while the prevalence of 

antibiotic resistance has been increasing 

(Thung et al., 2016). Consensus 
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statements recommend alternative 

treatment regimens to the standard triple 

therapy as first‐ line therapies; these 

include sequential, concomitant, or 

bismuth containing quadruple therapy in 

regions with high levels of antimicrobial 

resistance (Fallone et al., 2016 and 

Malfertheiner et al., 2017). These 

alternative treatments usually consist of 

three partly unnecessary antibiotics, thus 

promoting the overuse of antibiotics 

which fuels antimicrobial resistance 

(Dang et al., 2017). 

     Although the new treatments achieve 

better cure rates than triple therapy, 

first‐ line treatment of H pylori still fails 

in approximately 10%‐ 20% of patients 

(Malfertheiner et al., 2017). Furthermore, 

antimicrobial resistance could be 

increased after first-line and second-line 

antibiotic use. The incidence of secondary 

resistance is dependent on the type of 

primary eradication therapy used (Park et 

al., 2014). However, antimicrobial 

susceptibility-guided therapy could avoid 

such problems if applied as a first‐ line 

treatment. 

     Our study aimed to compare the 

efficacy of both the antimicrobial 

susceptibility ''culture'' guided and the 

standard empirical triple therapy as a first-

line for H pylori eradication. Our study 

demonstrated that culture guided therapy 

was more effective than the empirical 

triple therapy; the per-protocol (PP) 

eradication rates were 96% in the 

antimicrobial culture-guided group and 

64% in the empirical triple therapy group. 

     These results are consistent with 

several studies as reported by Rew et al 

(2013) who demonstrated that 

susceptibility-guided therapy was more 

effective than standard triple therapy 

(94% vs. 68% in intention-to-treat 

analysis) in populations with high rates of 

antibiotic resistance. 

     Also, other several studies have 

reported that tailored treatment based on 

antimicrobial susceptibility testing can 

increase the efficacy of first-line and 

rescue therapies (Smith et al., 2014 and 

López et al., 2015).The eradication rates 

of susceptibility guided treatments are 

generally higher than those of empirical 

treatment regimens (Cammarota et al., 

2014 and Puig et al., 2016). Recent 

studies have also shown that susceptibility 

based treatment improves the efficacy of 

the therapy used after first or second-line 

treatment failure as well as the efficacy of 

first line therapy (Park et al., 2014 and 

Cosme et al., 2016). 

     The first meta-analysis comparing 

culture-guided triple therapy versus 

standard triple therapy for the treatment of 

H. pylori infection demonstrated that 

culture guided triple therapy was more 

effective than standard triple therapy 

(93% vs 76% in PP analysis) for first-line 

treatment of H. pylori infection (Wenzhen 

et al., 2010). 

     Another recent meta-analysis 

demonstrated that the efficacy of the first 

line tailored therapy was higher than that 

of first-line empirical therapies (Chen et 

al., 2016). 

     Our study demonstrated high rates of 

resistance to metronidazole, 

clarithromycin, amoxicillin (78.6 %, 

32.1%, and 32.1% respectively), While 

levofloxacin resistance was as low as 

7.1%. Resistance rates to tetracycline, 

nitrofurantoin and rifampicin were 17.9%, 

17.9%, and 21.4% respectively. 
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     These resistance patterns greatly differ 

from those previously published by other 

Egyptian studies. Also, there is a wide 

discrepancy between the studies, some 

reported high rates of resistance to 

different antibiotics and others reported 

low rates of resistance, for example, 

Hasanein et al. (2011) and Fathi et al. 

(2013) reported 91% and 100% resistance 

rates to metronidazole respectively while 

other studies reported as low as 12.8% 

resistance rates (Zaki et al., 2016). Some 

reported low resistance rates as 6.7% to 

clarithromycin (Diab et al., 2018) in 

contrast to Fathi et al. (2013) and Zaki et 

al. (2016) who reported very high 

resistance rates. 

     The high rates of clarithromycin 

resistance demonstrated by our study 

(32.1%) besides the resistance rates 

reported by the previous Egyptian studies 

could put Egypt in the zone of high 

clarithromycin resistance by an average of 

35%. Hence, the standard first-line triple 

therapy might be replaced by other more 

complex regimens. 

     The present study had some 

limitations: it was very difficult to 

cultivate H. pylori and to perform the 

subsequent antibiotic sensitivity testing.  

H. pylori culturing is a complex process 

that needs a standard of quality (in terms 

of both materials used for culture and skill 

of the microbiologist to grow H. pylori) 

(Chey et al., 2017). The medical cost was 

much higher for the tailored therapy than 

for empirical therapies. The rates of 

culture failure were high; this might 

reduce the applicability and effectiveness 

of SGT in clinical practice (López et al., 

2015). 

CONCLUSION 

     A culture-based eradication strategy 

demonstrated superior eradication efficacy 

than empirical therapy as a first-line 

therapy even in a region with high levels 

of antimicrobial resistance. It could be 

more effective for patients who need more 

reliable treatment results. In spite of the 

increased cost and methodological 

difficulty, culture‐ based eradication 

treatment could be an outstanding method 

from the standpoints of efficacy and 

safety. It is the ideal method for 

improving the cure rates of treatment and 

for preventing the emergence of antibiotic 

resistance, including multidrug resistance. 
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تقييم العلاج التجريبى مقابل العلاج القائم على الحساسية في 

 ى مصرعدوى البكتيريا الحلزونية ف

عادل عبد الفتاح  ،سوسن هانم محمد الطيب* ،محمد على البرعي ،عمرو هانى الجزار

 الركيب

 جامعة الأزهر ،كلية الطب ،اطنة والباثولوجيا الاكلينيكية*قسمى الأمراض الب

لقدددددف  معددددددض ء دددددفو  لقبدددددا  لحدددددة لدددددف    ل      دددددا  ل ح  م ددددد   خلفيةةةةةة البحةةةةة  

 .ل      ا  لة  لمباد ت  ل  و  فة ءص     جع ذلك  لة ءقا ء  هذة  

إخ  دددددداي ف ال دددددد   ل دددددداس  لقددددددا   لحددددددة  ل  ا دددددد   ءقا دددددد   الهةةةةةةدل مةةةةةةن البحةةةةةة  

 . ل اس  لثاثي  ل ج   ي كعط   و ل اس لف    ل      ا  ل ح  م  

ء  بدددددا ءصددددددا     82 ج  ددددد  هددددددذة  لفي  ددددد  لحددددددة  المرضةةةةةى وطةةةةةر  البحةةةةةة  

ظدددددددداي لحددددددددو   م   دددددددددة   ددددددددف    ل      ددددددددا  ل ح  م دددددددد    ددددددددادء   ل مدددددددد  ء 

.  دددددف  2020 لدددددة ءددددداي   2019 ل  ددددد    لجددددداء ة فدددددة  لد ددددد ة ءدددددا  ددددد   ءددددداي  

 52  ت ومددددددد  ءددددددد   مجموعةةةةةةةة    تددددددد  تق ددددددد م   ل دددددددو   ا  لدددددددة ءجمدددددددول     

ءددددددد  ض  خدددددددذت ءددددددد    ل  دددددددات ل مددددددد  ء يلددددددد   إجددددددد     خ  ددددددداي  ل  ا ددددددد   

ءدددددددد  ض تدددددددد   30ت ومدددددددد  ءدددددددد   ب  مجموعةةةةةةةةة  ˓   ل دددددددداس لحددددددددة   ا دددددددد 

    لمجمددددددول    لاج دددددد   ددددددال اس  ل ج   ددددددة  لثاثددددددة ثدددددد   ج  دددددد  ءقايمدددددد   دددددد

 .ء  ح ث فالح    لقبا  لحة  ل ف     لأل  ض  لجام   

ءددددد  ض  50ءددددد  ض مدددددمح     لفي  ددددد   كمددددد   82ءددددد  إجمدددددالة  نتةةةةةائح البحةةةةة  

%(    توكددددددددددوو  ل دددددددددداس   لم ا  دددددددددد      دددددددددد ت  ل  ددددددددددا      ء ددددددددددف ت 60)

   ل      دددددددددددا  ل ح  م ددددددددددد  لحمبددددددددددداد ت  ل  و ددددددددددد  كاي ث  ء  ددددددددددد    ءقا ءددددددددددد

 ءوك   ددددددددددددددددددد ح    ء    م دددددددددددددددددددف   و  ل دوفحوك ا ددددددددددددددددددد    ت     ددددددددددددددددددد  ح    

%  32.1%  32.1م   ف وي م دددددددددددو    ي داء   ددددددددددد   هدددددددددددة لحدددددددددددة  ل  ت ددددددددددد  

ا    دددددددددددددددد ت  ل  ددددددددددددددددا      كمدددددددددددددددد% %21.4 %17.9  %17.9  %7.1  78.6
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%  هدددددة 96  ل  ا ددددد   كامددددد  ء دددددف ت مجددددداق  ل ددددداس  لقدددددا   لحدددددة  لم يلددددد  

%  كامددددد  م ددددد  64 ك ددددد  ءددددد  ء دددددف ت مجددددداق  ل ددددداس  ل ج   دددددة ح دددددث كامددددد  

 لألدددددد  ض  لجام  دددددد  فددددددة ءجمولدددددد   ل دددددداس  لقددددددا   لحددددددة  ل  ا دددددد     ل دددددداس 

 (.%16.6%   21.4 ل ج   ة  لثاثة هة لحة  ل  ت   )

 ل ددددددداس  لقدددددددا   لحدددددددة  لم يلددددددد    ل  ا ددددددد   كعدددددددط لدددددددداس   و  الإسةةةةةةةتنتاج 

ء دددددف ت مجددددداق  ك ددددد  فدددددة  لقبدددددا  لحدددددة لدددددف    ل      دددددا  ل ح  م ددددد  ءددددد   حقددددد 

  ل اس  ل ج   ة  لثاثة.


