


Bismuth Quadruple Therapy for 10 Days Versus 14 Days as a First-line Therapy for Helicobacter Pylori Eradication in Egyptian Patients in Middle Delta


Abstract 
Background: Nearly half of the world population is infected by Helicobacter pylori ( H. pylori ) with rising rates of resistance to traditional regimens of treatment. Bismuth‐containing quadruple therapy (BQT) has shown favorable outcomes. So, this prospective was conducted to compare the efficacy , safety and cost effectiveness of BQT given for 10 days versus 14 days in H.pylori infected treatment naïve Egyptian patients in Middle Delta . 
 Methods: This prospective study was carried out on 81 H. pylori positive patients (18 years and above) with upper gastrointestinal (UGI) symptoms attending our center in the period between June 2023 and January 2024. 37 patients were lost for follow-up and excluded from the study and the remaining 44 patients completed treatment and were divided into two groups: Group (I): 23 patients (10-Day BQT ) Group (II): 21 patients (14-Day BQT ).
Results: Successful eradication was achieved in 20 (87%) of the 10 days BQT group (Group II) and 17 (81%) of the 14 days BQT group (Group II) .However , this difference in eradication rate was statistically non-significant when both groups are compared to each other’s (P value = 0.896 ). Moreover, the overall eradication rate of BQT in all the study group (n=44) was 84.1% .
Conclusions: 10-day BQT is an appropriate first-line H.pylori eradication regimen with similar eradication rate, lower frequency of AEs and shorter duration compared to the 14-day BQT.
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Introduction: 
[bookmark: _Hlk535793804][bookmark: _Hlk2170686]Helicobacter pylori (H.pylori) is one of the most common bacterial infections in humans , with a prevelance approximately reaching 50% worldwide .(1)
H.pylori is an established risk factor for many gastrointestinal diseases such as gastric adenocarcinoma , peptic ulcer disease , chronic gastritis and mucosa associated lymphoid tissue ( MALT ) lymphoma .Therefore , all patients who test positive for H.pylori should be offered eradication therapy regardless of the reason of H.pylori testing .(2)
For many years the standard triple therapy ( STT ) comprising proton pump inhibitors ( PPIs ) , amoxicillin and clarithromycin was the most recommended first-line eradication regimen for H.pylori . However, in clinical practice , the efficacy of this regimen is declining                                             worldwide (3) and  this  observation  is  also  true  in  Egypt  in  the  last  10 years .Therefore , other first-line regimens are required
Bismuth containing quadruple therapy (BQT) given twice daily for 14 days has shown to be an excellent fist-line H.pylori eradication therapy in areas of either low or high clarithromycin resistance (4). Nonetheless , in Egypt , the use of BQT was very limited since bismuth was not available in Egypt and many other countries until few months ago .
Currently , the optimal treatment duration of BQT remains unclear . Moreover, the high frequency of adverse events (50% or more ) and the complex administration of BQT might reduce the adherence of patients .(4) Considering all these factors , in Tanta University Hospital (TUH) this prospective conducted to compare the efficacy , tolerability and cost effectiveness of BQT given for 10 days versus 14 days in H.pylori infected treatment naïve Egyptian patients in Middle Delta . 


Patients and Methods: 
In the period from June 2023 to January 2024 this prospective study was conducted on a total of 81 H. pylori positive patients (18 years and above) with upper gastrointestinal (UGI) symptoms attending our centre after approval from the Ethical Committee Tanta University Hospitals, Tanta, Egypt. (Approval code: 36264MS271/8/23). An informed written consent was obtained from the patients.
All the study group were randomly assigned to receive either BQT for 10 days or 14 days. 44 out of these patients (54.3%) completed treatment and the remaining 37 patients (45.7%) didn’t complete the treatment (lost for follow-up) and therefore were excluded from the study .
Overall, 23 patients (52.27%) received BQT for 10 days (group 1), and 21 patients (47.73 %) received BQT for 14 days (group 2). 
Exclusion criteria included: Pregnant female , lactating women. , Severe comorbidity (advanced liver disease Child C, kidney disease or heart disease) and prior treatment for H. pylori .
All patients underwent thorough history taking, complete clinical examination, and laboratory studies including: (CBC, Urine analysis , Random blood Sugar , Blood urea, serum creatinine , H. pylori stool antigen , Liver transaminases ,  Bilirubin( total and direct ) , total serum protein (albumin & globulin ) , Abdominal US scan , Upper endoscopy only for those with alarm symptoms ) .
  Treatment regimen: All participants were randomly assigned to receive BQT twice daily for either 10 days (group 1) or 14 days (group 2). The BQT regimen used in this study comprised a pantoprazole 40 mg twice daily , bismuth oxide 120 mg (equivalent to 295 mg bismuth subcitrate ) 2 tablets twice daily before meals , metronidazole 500 mg twice daily and tetracycline 500 mg twice daily .
 Any treatment related adverse effects were recorded and dealt with accordingly. 
Statistical analysis 
Tests of normality were performed for numerical variables. Data was statistically described in terms of mean standard deviation (SD) for normally distributed variables, median and interquartile range for not normally distributed variables. Categorical variables were described in frequencies (number of cases) and percentages.
 Comparison of numerical variables between the studied groups was done using independent sample T test for normally distributed variables and Mann-Whitney U test for not normally distributed data. Chi square test, fissure exact test and Montecarlo test were performed to compare categorical variables. Two-sided p values less than or equal 0.05 was considered statistically significant. 
All statistical calculations were done using computer program IBM SPSS (Statistical Package for the Social Science; IBM Corp, Armonk, NY, USA) release 25 for Microsoft Windows
[bookmark: _Ref85388697][bookmark: _Ref85388685]Results:	
The study included we recruited 81 H. pylori treatment-naive patients . Out of them 37 (45.7%) were lost for follow-up and therefore excluded, and the remaining 44 (54.3%) patients completed treatment who are the subject of the present analysis. 23 out of these patients received 10-day BQT (Group I) and the remaining 21 patients received 14-day BQT (Group II) .There was no significant difference between both groups regarding age and sex distribution (P = 0.308 and 0.812, respectively). The clinical characteristics between the 10-day and 14-day groups show no statistically significant differences (all Fisher’s exact p-values > 0.05). Findings such as pallor, hypertension, splenomegaly, and lower limb edema occurred with comparable frequencies. Hepatomegaly was slightly more observed in the 14-day group, but this was not statistically significant (p = 0.23). Overall, the data suggest clinical similarity between the two groups. (Table 1)
[bookmark: _Ref162690209]Table 1: Comparison between the studied groups as regards demographic data and clinical characteristics . 
	
	Groups
	
	P-Value

	
	Group I (n=21)
BQT (10 days)
	Group II (n=23)
BQT (14 days)
	Total 
	

	Sex
	Male
	14
	12
	26
	0.812(1)

	
	
	60.8%
	57%
	59%
	

	
	Female
	9
	9
	18
	

	
	
	39.2%
	43%
	41%
	

	Age (Years)

	Median (IQR)
	24(18.5)
	28(24.25)
	26(21)
	0.308(2)

	
	Min.- Max.
	18-59
	19-82
	18-82
	

	clinical characteristics

	
	Group I (n=21)
BQT (10 days)
	Group II (n=23)
BQT (14 days)
	P-Value

	
	N
	%
	N
	%
	

	Pallor
	4
	17.3
	3
	14.2
	>0.999(1)

	Hypertension
	3
	13
	4
	19
	0.693(1)

	Splenomegaly
	1
	4.3
	1
	4.8
	>0.999(1)

	Hepatomegaly
	0
	0
	2
	9.5
	0.221(1)

	Lower limb edema
	2
	8.6
	1
	4.8
	>0.999(1)


*: Statistically significant at P ≤ 0.05        (1) fissure exact test    (2) Mann Whitney U test
Regarding laboratory investigations , There is no statistically significant differences between the two treated groups in all laboratory parameters including,  virology, random blood sugar, platelet count , total leukocytic count , urea,  creatinine, transaminases , except blood hemoglobin that was significantly higher in ( group 2 ) compared to ( group 1 ).  (Table 2)
[bookmark: _Ref162691586]Table 2: Comparison between all the studied groups regarding laboratory findings


	
	Group
	Total
	P value

	
	( gp 1 )
10 days
	( gp 2)
14 days
	
	

	Viral markers
	Negative
	N
	23
	20
	43
	0.475(2)

	
	
	%
	100.0%
	95%
	97.7%
	

	
	Hepatitis C
	N
	0
	1
	1
	

	
	
	%
	0.0%
	5%
	2.3%
	

	Random blood sugar
	Mean ± SD
	109.5±22.4
	117.5±18.7
	113.5±20
	0.092(3)

	
	Min.- Max.
	75-150
	87-149
	75-150
	

	Hb (g/dl)
	Mean ± SD
	11.9±1
	12.8±1.5
	12.4±1.3
	0.028*(3)

	
	Min.- Max.
	10.1-15
	10.5-16.4
	10.1-16.4
	

	Platelets
	Mean ± SD
	234.8±82.2
	282.1±79.12
	258.4±83
	0.071(3)

	
	Min.- Max.
	61-359
	145-487
	61-487
	

	WBC
	Mean ± SD
	7.1±2.2
	6.95±2.1
	7±2.2
	0.814(3)

	
	Min.- Max.
	7.6-11
	4-13
	2.6-13
	

	Urea
	Mean ± SD
	26.5±5.8
	30.6±8.2
	28.1±7
	0.254(3)

	
	Min.- Max.
	16-40
	19-46
	16-46
	

	Creatinine
	Mean ± SD
	0.8±0.2
	0.90.2
	0.9±0.2
	0.734(3)

	
	Min.- Max.
	0.4-1.1
	0.6-1.2
	0.4-1.2
	

	ALT
	Mean ± SD
	20.2±6.7
	18.9±6.2
	19.7±6.5
	0.226(3)

	
	Min.- Max.
	8-35
	8-29
	8-35
	

	AST
	Mean ± SD
	22±7.5
	22.1±6.6
	22±7
	0.793(3)

	
	Min.- Max.
	12-45
	12-32
	12-45
	


*: Statistically significant at P ≤ 0.05     (1) Chi square test              (2) Fissure exact test                      (3) Independent sample T test

The most common indications for H. pylori testing in the treated group (n=44) were atypical chest pain (57%), uninvestigated dyspepsia (50%), pyrosis (41%), epigastric pain (34.1%) and vomiting in (32%) of patients
No statistically significant difference was observed between the two groups across all reported symptoms, including dyspepsia (p = 0.546), epigastric pain (p = 0.828), pyrosis (p = 0.577), vomiting (p = 0.444), atypical chest pain (p = 0.383) , and melena (p = 0.963).(Table 3).

Table 3: Presenting symptoms of the studied group (n=44)
	


	Group
	Total
	P value

	
	( gp 1)
10 days
	( gp 2)
14 days
	
	

	Atypical chest pain
	15
	10
	25
	0.383

	
	65.2%
	47.7%
	57%
	

	Dyspepsia
	10
	12
	22
	0.546

	
	43.5%
	57.2%
	50%
	

	Pyrosis
	8
	10
	18
	0.577

	
	34.8%
	47.7%
	41%
	

	Epigastric pain
	7
	8
	15
	0.828

	
	30.5%
	38%
	34.1%
	

	Vomiting
	9
	5
	14
	0.444

	
	39.2%
	24%
	32%
	

	Melena
	0
	1
	1
	0.963

	
	0
	4.8%
	2.3%
	


*: Statistically significant at P ≤ 0.05        Chi square test




Overview of baseline endoscopic findings in our study group revealed that the most common findings were erosive gastritis in 17 (38.6%) patients, followed by sliding hiatal hernia in 16 (36.4%) patients, while peptic ulcer disease was present in 10 (22.7%) patients. Other less common findings included erosive reflux disease in 6 (13.7%), PHG in 4 (9%), gastric polyps in 3 (6.8%), and esophageal varices in 2(4.5%).On further subanalysis, no statistically significant difference was observed between the two treated groups regarding baseline endoscopic findings. Interestingly, gastric ulcer was more frequently encountered than duodenal ulcer (7 vs 3) respectively (Table 3).
[bookmark: _Ref207100390][bookmark: _Toc207104632]Table 4:Endoscopic findings of the studied group (n=44)
	



	Group
	Total
	P value

	
	( gp 1)
10 days n=23
	( gp 2)
14 days n=21
	
	

	Erosive Esophagitis
	5
	1
	6
	0.188

	
	21.8%
	4.8%
	13.7%
	

	Sliding hiatus hernia
	8
	8
	16
	>0.999

	
	34.7%
	38%
	36.4%
	

	Erosive Gastritis
	10
	7
	17
	0.547

	
	43.5%
	33.4%
	38.6%
	

	Gastric ulcer
	3
	4
	7
	0.692

	
	13%
	19%
	16%
	

	Duodenal Ulcer
	1
	2
	3
	0.598

	
	4.3%
	9.5%
	7%
	

	Varices
	1
	1
	2
	>0.999

	
	4.3%
	4.8%
	4.5%
	

	Polyp
	2
	1
	3
	>0.999

	
	8.7%
	4.8%
	7%
	

	PHG
	2
	2
	4
	>0.999

	
	8.7%
	9.5%
	9%
	


*: Statistically significant at P ≤ 0.05        Fissure exact test

[bookmark: _Ref207100396][bookmark: _Toc207104633]Successful eradication was achieved in 20 (87%) of the 10 days BQT group (gp 1) and 17 (81%) of the 14 days BQT group (gp 2) .However , this difference in eradication rate was statistically non-significant when both groups are compared to each other’s (P value = 0.896 )
Moreover, the overall eradication rate of BQT in all the study group (n=44) was 84.1% . (Table 10).
Table 5:Outcome of treatment in the studied group (n= 44 )
	
	Group
	Total
	P value

	
	( gp 1)
BQT
(10days)
	( gp 2)
BQT
(14 days)
	
	

	Result
	treatment Failure
	N
	3
	4
	7
	0.896

	
	
	%
	13%
	19%
	15.9%
	

	
	Successful eradication
	N
	20
	17
	37
	

	
	
	%
	87%
	81%
	84.1%
	


*: Statistically significant at P ≤ 0.05        Chi square test




Discussion
[bookmark: _Hlk535994018]H. pylori is one of the most common bacterial infections in humans that affects almost half of the entire world population(5). 
It is the causative agent of chronic gastritis, peptic ulcer disease, gastric adenocarcinoma, and gastric mucosa-associated lymphoid tissue lymphoma(MALT).(6)
Therefore, according to current international guidelines, all patients who test positive for H. pylori should be offered eradication therapy regardless of the reason of H. pylori testing.(2)
The efficacy of the standard triple therapy consisting of PPI-clarithromycin- amoxicillin or metronidazole is declining  due to antibiotic resistance, therefore, it is no longer recommended as a first-line treatment, especially in populations with more than 15% dual resistance including Egypt .(7)
BQT consisting of PPI, bismuth salts, tetracycline, and metronidazole given for 14 days is currently the recommended first-line therapy for H. pylori in areas of high antibiotic resistance like Egypt .(8)
However, the complex administration of BQT and the high frequency of adverse events (50% or more) might reduce the adherence of patients .(5)
Since the duration of BQT is still under evaluation, shortening the duration to 10 days might improve patient compliance, reduce adverse event rate, and cost.
Considering all these factors,in TUH this study aimed to compare the efficacy, safety, and cost-effectiveness of the 10-day BQT compared to the 14-day BQT in H. pylori-infected treatment-naïve Egyptian patients in Middle Delta
For this reason, we recruited 81 H. pylori treatment-naive patients from our center. They were randomly assigned (1:1) to receive either 10-day BQT or 14-day BQT as a first-line eradication therapy.
 Out of these 81 patients enrolled in our study, 37 (45.7%) were lost for follow-up and therefore excluded, and the remaining 44 (54.3%) patients completed treatment who are the subject of the present analysis. 23 out of these patients received 10-day BQT and the remaining 21 patients received 14-day BQT.
Analysis of the demographic and clinical characteristics of our study group revealed that they were predominantly males (59%) of relatively younger age (median age 26 years), a finding that indicates that H. pylori infection is relatively common among males in this area of Middle Delta.
This sex effect cannot be clearly explained but might be related to their unique lifestyle subjecting them more to H. pylori infection. 
Review of relevant publications revealed some discrepancies between our results and the other studies (35.2% )in Etik et al., 2019 (7). 48%, in Yang et al., 2024 (8)., 42% in Dore et al., 2011 (2), 41.3% in Liu et al., 2024 (5), 45% in Cheung et al., 2024 (9), and 43.3% in Huh et al., 2022.(10)
These discrepancies may be related to differences in socioeconomic status, prevalent cultural habits and levels of sanitation.
 On further subanalysis, no significant difference was observed between the 10-day and 14-day BQT groups regarding age and gender. Similar results were reported by the study of Etik et al., 2019 .(7)
The most common indications for H. pylori testing in the treated group (n=44) were atypical chest pain (57%), uninvestigated dyspepsia (50%), pyrosis (41%), epigastric pain (34.1%) and vomiting in 32% of patients. No statistically significant difference was observed in these baseline characteristics between the two treated groups. Similar results were reported by Wang et al., 2017.(11)
Review of the initial baseline laboratory findings (table 2) in our study group (n=44) revealed no statistically significant difference observed between the two treated groups except for hemoglobin that was relatively lower in the 10-day BQT group.
 Once again, this cannot be clearly explained but may be related to different nutritional habits among our treated  patients.
In the meantime, overview of base-line endoscopic findings in our study group (table 3) revealed that the most common findings were erosive gastritis in 17 (38.6%) patients, followed by sliding hiatal hernia in 16 (36.4%) patients, while peptic ulcer disease was present in 10 (22.7%) patients. Other less common findings included erosive reflux disease in 6 (13.7%), PHG in 4 (9%), gastric polyps in 3 (6.8%), and esophageal varices in 2 (4.5%).
On further subanalysis, no statistically significant difference was observed between the two treated groups regarding baseline endoscopic findings. Interestingly, gastric ulcer was more frequently encountered than duodenal ulcer (7 vs 3) respectively . Similar results were reported by the study of Dore et al., 2011 (2) and Yang et al., 2024 (8).
In 1994, the WHO classified H. pylori as a class I carcinogen. Therefore, all H. pylori-positive patients should be offered eradication therapy regardless of the occurrence of clinical symptoms or the reason of H. pylori testing .(12)
Multiple treatment regimens have been evaluated for H. pylori therapy.(2) Additionally, the eradication rate of the standard first-line triple therapy is declining worldwide since 2000 due to rising antibiotic resistance, therefore it is no longer recommended as a first-line treatment especially in areas with more than 15% dual resistance, including Egypt .(3) 
Currently, most international guidelines for H. pylori recommend 14-day BQT as the primary first-line treatment regimen, especially in areas of high antibiotic resistance like Egypt .(5) 
However, the 14-day BQT would result in more AEs, poorer medication adherence and higher cost .(8)
Therefore, shortening the duration of BQT to 10 days might improve patient compliance, AEs and cost of medications. Consequently, an updated head-to-head comparison of the efficacy and safety between 10- and 14-day BQT for first-line H. pylori eradication is needed.
Considering all these factors, this study aimed to compare efficacy, safety and cost-effectiveness of 10-day BQT vs 14-day BQT in a group of H. pylori-infected treatment-naïve Egyptian patients in this area of Nile Delta.
23 participants were treated with 10-day BQT for 10 days, and the remaining 21 participants were treated with BQT for 14 days. 
Regarding the outcome of treatment, our results revealed that the 10-day BQT achieved 87% eradication rate while the 14-day BQT achieved 81% eradication rate, however the difference between the two regimens was statistically non-significant. A finding that clearly shows that a 10-day BQT is not inferior to 14-day BQT regarding efficacy. 
Overall, our results suggest that both 10-day and 14-day BQT regimens are highly successful in eradicating H. pylori in Egyptian patients. 
Even though, the eradication rate of both regimens did not reach the rate recommended by international guidelines, yet they showed an encouraging rate (>80%).
Review of the few relevant studies conducting head-to-head comparisons of the efficacy of 10-day and 14-day BQT revealed nearly similar results.
The study of Etik et al., 2019(7) reported that 10-day BQT achieved 85% eradication rate, while 14-day BQT achieved 87% eradication rate, and the difference between both regimens did not reach a statistically significant level. Additionally, the study of Yang et al., 2024 (8) reported that the eradication rates in 10-day and 14-day BQT in first-line empirical treatments was 93% and 88% respectively.
Meanwhile, a systematic review and meta-analysis conducted by Kim et al., 2021 (3), in Korea reported a pooled eradication rates of 79.6% and 88.6% for 10-day BQT in ITT and PP analyses respectively, while 14-day BQT achieved 83.9% and 88.9% for both protocols respectively.
 More recently, another systematic review and meta-analysis conducted by Gohar et al., 2025 (6) reported eradication rates of 86.6% and 90.3% for 10-day BQT and 14-day BQT respectively, with no significant difference between the two treatment regimens. Indeed, these minor discrepancies in the eradication rates of 10-day and 14-day BQT in these studies and our study may be related to heterogeneity of populations included as well as the sample size of these studies.
Our findings and those of the other few relevant studies found no significant difference in the eradication rates between 10-day and 14-day BQT regimens for H. pylori. Accordingly, shortening the duration of BQT from 14 to 10 days seems to be an appropriate treatment duration for BQT for first-line H. pylori eradication regimen. 
Additionally, the 10-day BQT group exhibited a lower frequency of AEs as compared with the 14-day BQT group. However, the difference was statistically non-significant. Moreover, no serious AEs were observed in either group .
Once again, these findings suggest that both regimens are not only effective, but also safe for treating H. pylori infection, thus providing flexibility in treatment duration without compromising the efficacy or safety.
 Consistent with our results , the study of Yang et al., 2024(8) reported that the rates of overall AEs were similar between the two groups. Similarly, systematic review and meta-analysis of Gohar et al., 2025 (6) reported that there was no significant difference in the risk of AEs between the 10-day and 14-day BQT groups. 
It is noteworthy to mention that, the lack of a basic quantitative method to estimate the financial costs of the 10-day vs 14-day regimens is a limitation in our study. We can argue in favor of the 10-day BQT from the perspective of drug costs. 
Likewise, the Taiwanese study, conducted by Yang et al., 2024 (8) reported that shortening the duration of BQT reduced the cost of treatment.
Finally, based on the results of this study, it is reasonable to conclude that 10-day BQT is an appropriate first-line H. pylori eradication regimen.
 Compared to 14-day BQT, the 10-day regimen has similar eradication rate, relatively less frequency of adverse events and shorter duration that lowers the cost of medications, as well as improves adherence to therapy .
Despite these encouraging results, our study has some limitations. First, the proportion of participants who did not return for follow-up visit (lost for follow-up) and consequently excluded from the study was higher than expected (45.7%)  making our sample size a small one .
Second, the lack of longer follow-up period that allows the assessment of re-infection or long-term AE is another limitation .
Third, this is a single-center study, and therefore our results need validation from other centers. 
To the best of our knowledge, our study may be the first of its kind comparing 10-day and 14-day BQT for treatment-naive H. pylori infected patients in Egypt, providing more evidence that 10-day BQT is effective as a first-line therapy with less frequent AEs, shorter duration, and lower cost of medications.
Conclusion:
10-day BQT is an appropriate first-line H.pylori eradication regimen with similar eradication rate, lower frequency of AEs and shorter duration compared to the 14-day BQT.
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