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Abstract

Background: Helicobacter pylori is an etiology of various gastrointestinal disorders such as
chronic gastritis, peptic ulcer, and stomach cancer. Aim: The aim was to assess the response to

Helicobacter pylori treatment in patients with portal hypertensive hepatitis C virus (HCV)
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cirrhosis. Methods: two groups, Group A (case group): 52 H. pylori-positive HCV portal
hypertensive cirrhotic cases. Group B (control group): 52 H. pylori-positive non-portal
hypertensive, non-cirrhotic individuals. Both groups were given levofloxacin-based therapy
(Levofloxacin 500 mg / Amoxicillin 1 g bid/ Pantoprazole 40 mg bid) for 2 weeks. The H. pylori
stool antigen test was repeated 4 weeks after treatment. Results: A statistically significant
difference was obtained regarding H. pylori antigen testing before and after treatment in the
control group compared to the case group. Conclusion: H. pylori infection is associated with a
better treatment response in non-cirrhotic, non-portal hypertensive patients compared to those
with HCV-cirrhosis and portal hypertension.

Keywords: Helicobacter pylori, portal hypertension, HCV-cirrhosis, treatment, Levofloxacin,

Pantoprazole.
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Introduction

Warren and Marshall were scientists who identified Helicobacter pylori as a Gram-negative
bacterium. In developing countries, H. pylori is highly prevalent [1,2], that causes peptic ulcer,
chronic gastritis, gastric cancer, and mucosal-associated lymphoid tissue lymphoma (MALT).
Antimicrobials, proton pump inhibitors, and bismuth-containing compounds comprise the
treatment. [3]. The 1% line H. pylori treatment is a triple therapy that includes clarithromycin for
14 days, amoxicillin, and PPI or bismuth citrate [4]. The development of antibiotic resistance is a
significant issue [5]. In treatment failure, rescue therapy should be tailored to the antibiotic
susceptibility [6].

Cirrhosis 1s due to persistent liver damage, resulting in fibrosis and the loss of the typical
architecture with abnormally organized nodules [7]. Causes are viral hepatitis (HBV or HCV) and
nonalcoholic fatty liver disease [8]. Portal hypertension is the primary cause of the majority of
cirrhosis-related complications [9]. Cirrhosis may be compensated or decompensated, based on
clinical and functional manifestations; presence of ascites, hepatic encephalopathy, jaundice [10].
We aimed to assess the efficacy of H. pylori treatment in patients with HCV cirrhosis who are
portal hypertensive.

Materials and methods

Prospective studies were carried out on a cohort of Egyptian patients, with participants recruited
from the outpatient clinics of Alexandria University Hospital, Faculty of Medicine, Egypt. A
sample size of 104 is calculated using Clincalc, with a 1:1 enrollment ratio (52 patients in each
group), at a 95% level of significance (p-value < 0.05) and a power of 0.8. Matching of the

groups was performed based on age and sex characteristics.

Patients were in two groups:
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Group A (cases group): 52 H. pylori-positive HCV portal hypertensive cirrhotic.

Group B (control group): 52 H. pylori-positive non-portal hypertensive non-cirrhotic healthy
individuals.

HCV was assessed by quantifying serum HCV RNA levels using TagMan 48 automatic
fluorescence quantitative polymerase chain reaction (q-PCR) kits on the Roche COBAS
AmpliPrep/COBAS TaqMan 48 Analyzer (Roche Diagnostics, Mannheim, Germany); the
detection limit was 12 IU/mL. Quantitative H. pylori antigen detection in stool was performed
using the ELISA H. pylori antigen detection kit from DRG International.

Both groups received levofloxacin-based therapy (Levofloxacin 500 mg / Amoxicillin 1 g bid/
Pantoprazole 40 mg bid) for 2 weeks, and H. pylori fecal antigen testing was performed 1 month
after treatment. An H. pylori fecal antigen titer of less than 15 was considered responsive to

treatment. Informed consent was obtained from all individuals involved in this work.

Exclusion criteria: All other causes of cirrhosis, like HBV and autoimmune causes.
Results

Patients were allocated in a non-randomized manner based on the inclusion criteria, with sample
size calculation based on the response rates of a study examining the correlation between
cirrhosis and H. pylori treatment.

Group A consisted of 52 patients, with 26 males and 26 females (50:50%), and a mean age of
46.3 + 14.4 years. Group B comprised 22 males and 30 females (42.3:57.7 %), with a mean age
of 41.4 + 16.9 years. There was no significant difference between the two groups in terms of age

and gender.
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Group A patients showed statistically significant differences compared to Group B in the

presentation of ascites, pallor, lower limb edema, jaundice, and tremors (p = 0.000, 0.000, 0.000,

0.003, 0.003, respectively).

Tab 1. Comparison of clinical findings between the two groups

G(; ‘;"SI;)A (}(;":‘;';)B X2 P value

n % n % n
R A R
Lower limb edema I‘,‘:;Z‘Z'l‘ltt i’g gggz 502 1890&%’ 23.247 <0.001%
Pallor I‘frbess‘;‘l‘ltt gi gg:gzﬁo’ 502 1890'00/;%’ 44.164 <0.001*
cncepnalopathy  Present 8§ 154% 0 oo 8667 0003
Epizastricipain Iérl;sszl;tt 493 513;% 466 21321;22; 0.701 0.402

K .

Nausea Preent 31 e 37 qiaw 159 026
R e

Data are presented as numbers (%). X2 chi-square *: significant as P value < 0.05.

There was a significant difference between the two groups in terms of CBC, WBCs, platelets,

ALT, direct and indirect bilirubin, serum albumin, PT, and INR. Meanwhile, there was no

significant difference in AST, Urea, and serum creatinine levels(Table 2).

Tab 2. Shows the comparison of laboratory investigations between the two groups:

Group A Group B X2 P value
Cases (n=52) Control (n=52)
Standard Standard
Mean Deviation Mean Deviation
HGB (gm/dl) 10.72 1.20 12.94 1.18 -9.52 (0.001%)
WBC.S(W.BCS/ 4.65 1.37 6.41 1.88 -.46 (0.001%*)
microlit)
Platelets(platelets/ |, 34 47.12 293.81 80.17 -14.06 (0.001%)
microlit)
AST(U/L) 26.83 12.75 21.67 6.93 2.42 (0.012)
ALT(U/L) 29.40 12.90 20.44 6.54 6.27 (0.001%)
Direct bilirubin (mg/dl) 1.20 1.23 0.18 0.11 7.03 (0.001%)
Total bilirubin(mg/dl) 2.02 1.09 0.89 0.18 8.98 (0.001%)
Serum Albumin(gm/dl) 3.07 0.33 4.38 0.44 -19.14 (0.001%)
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PT% 66.21 10.37 94.44 4.14 -20.62 0.001%*)

INR 1.33 0.15 0.98 0.05 14.25 (0.001%)
Urea(mg/dl) 26.71 6.54 29.25 7.62 -1.86 0.071
Creatinine(mg/dl) 0.74 0.22 0.73 0.24 0.15 0.671

Data are presented as mean and SD, * X2 chi square *: significant as P value < 0.05. HGB: hemoglobin, WBCS: white
blood cells, ALT: alanine transaminase, AST: aspartate transaminase.

The comparison of the independent association by t-test between the two groups revealed a

statistically significant difference before the start of therapy (p = 0.004), which remained

significant after treatment (Table 3).

Tab 3. Shows comparison in H. pylori testing by detection of fecal antigen before and after treatment for both

groups:
Mean+SD Mean+SD X2 P value
group A Group B
H. pylori fecal Ag before 56.10 74.06 2.92 (0.004%)
treatment ,group A +27.79 +34.69 )
H. pylori fecal Ag after 1 24.29 15.52 2.81 (0.006)
month of treatment +18.14 +13.28 )

Data are presented as mean and SD, * X2 chi square *: significant as P value < 0.05.
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H. pylori Antigen Levels Before and After Treatment
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Figure 1. H. Pylori fecal antigen levels before and after 1 month of treatment

This bar graph compares the mean H. pylori fecal antigen levels in Group A (Cases) and Group B (Controls) before
treatment and after one month of treatment.

When comparing the response to treatment in the two groups, a statistically significant difference
was obtained regarding the H. pylori antigen testing before and after treatment. (35) Individuals
were negative after treatment for the control group, and (22) individuals were negative after

treatment for the cases group. (Table 4)

Tab 4. Shows the comparison between the two groups regarding H. pylori antigen testing before and after therapy:

Number Mean Stal.ldi.lrd t P value
deviation
Difference between H.  Group
pylori Ag before and A >2 31.8077 18.85449 -4.891 <0.001*
after treatment Group B 52 58.5385 34.60390

Data are presented as mean and SD, *: significant as P value < 0.05.

Based on predictors: CBC(HGB), AST, total and direct bilirubin, creatinine, INR, WBCS, PT%,
urea, albumin, platelets, ALT, a regression analysis was performed to correlate predictors to
improvements in H. pylori Ag after treatment (difference between H. pylori Ag before and after
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treatment) among both groups, as shown in Table 5. The result of this analysis showed a
significant difference between the two groups.

Group B: Significant correlation between lab parameters and improvement in H. pylori antigen
(R=0.579, P =0.000).

Group A: Moderate correlation but not statistically significant (R = 0.544, P = 0.296).
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Table 5. Linear regression analysis for lab investigation measures and improving H. pylori antigen after treatment:

Group B (N=52) Group A (n=52)
Mean S,t d', R P value Mean S,t d', R P value
Deviation Deviation
H. pylori Ag 45.17 30.81 31.81 18.85
HGB(gnm/dl) 11.83 1.63 10.72 1.20
WBCS(WBCs/ 5.53 1.86 4.65 1.37
microlit)
platelets(PLT /-, 9 112.20 112.38 47.12
microlit)
AST(U/L) 24.25 10.53 26.83 12.74597
ALT(U/L) 24.92 11.13 29.40 12.90
Total
bilirubin(mg/dl) 1.45 0.96 0.579 0.000* 2.02 1.09 0.544 0.296
Direct
bilirubin(me/dl) 0.69 1.01 1.20 1.23
PT% 80.3269 16.21 66.21 10.37
INR 1.1538 20712 1.33 0.15
Serum
albumin(gnvdl) 3.7221 76488 3.06 .33011
Urea(mg/dl) 27.9808 7.18275 26.71 6.54
Serum
sl 0.7346 0.22930 0.74 0.22

Data are presented as mean and SD. *: significant as P value <0.05. HGB: hemoglobin, BCS: white blood cells, ALT: alanine
transaminase, AST: aspartate transaminase.

Discussion

H. pylori's effect on portal hypertension (PHG) and liver cirrhosis remains a topic of debate [11,
12]. Our study was designed to assess H. pylori treatment efficacy in HCV cirrhotic cases who
suffered from portal hypertension.

The control group had a mean age of 48.19 & 7.82 years, with 62.5% of the participants being male
and 37.5% being female. The mean age of the cases was 47.98 + 6.74 years, with 68.8% of the
participants being male and 31.8% being female, as demonstrated by Alarfaj et al. No significant
differences were found between the two groups in terms of sex and age.[13].

Tsai et al. comprised 592 patients, divided into two groups: 136 patients with CLD and 456
patients in the non-CLD group. There was no statistically significant difference between the two
groups regarding sex and age, as indicated by the results [14]. These results were consistent with

the results of our research.
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Furusyo et al. comprised 76 patients with chronic HCV infection, and 228 participants without
HCYV infection were included. The results indicated that there were no significant differences in
sex or age [15]. These results were consistent with the results of our research.

Alarfaj et al. also demonstrated that there were insignificant differences between the cases and the
controls in terms of clinical features, platelet count, AST, and ALT [16]. (p >0.005) that did not
align with the findings of our investigation.

In comparison to the 158 HCV-non-infected controls with H. pylori infection (group B) (57.6%
and 15.2%), the 67 HCV-infected patients with H. pylori infection (group A) exhibited
significantly higher rates of symptoms (77.6% and 34.3%) (all p<0.05), as demonstrated by
Furusyo et al. [15]That was in agreement with the results of our research.

Miyaji et al. concluded that H. pylori eradication was effectively achieved in patients with chronic
hepatic disease. Successful eradication rates of 91.0% for HCV-infected cases and 72.8% for
HCV-uninfected controls were demonstrated in the current report[16]. That was in agreement with
the results of our study.

The successful eradication rates of H. pylori for HCV-infected cases and HCV-uninfected controls
were reported by Furusyo et al. to be 91.0% and 72.8%, respectively. Such rates were significantly
higher. This could potentially be attributed to the role of liver disease in the metabolism of PPIs.
The high eradication rate of H. pylori in HCV-infected patients may be attributed to a reduction in
PPI metabolism, which may have been induced by HCV infection. Azuma et al. found that the
cure rate of H. pylori in patients with cirrhosis was 89.3%, which was significantly higher than the

83.5% observed in the non-cirrhotic group. The authors postulated that this was due to reduced
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clarithromycin metabolism in patients with liver cirrhosis[15]. That was in agreement with the
results of our study.

Alarfaj et al. conducted a study on 25 patients out of 44 patients who tested positive for H. pylori
(56.8%), who responded to triple therapy with portal hypertension. In contrast, triple therapy was
effective in patients without PHG, as evidenced by the fact that 18 out of 22 individuals who tested
positive for H. pylori (81.8%) responded (p = 0.045). In patients with PHG, the severity of PHG
improved statistically significantly after H. pylori was eradicated using triple therapy (p = 0.001)
[13].

Tsai et al. PHG severity in PHG patients did not experience statistically significant improvement
following the eradication of H. pylori through triple therapy [14]. It is crucial to note that H. pylori
DNA has been detected in human livers and has been associated with CLD and liver cancer.
Consequently, it is worthwhile conducting additional in-depth research in this area to gain a deeper
understanding of the impact of H. pylori infection on CLD patients.

In the Tasi subgroup analysis, it was discovered that a greater number of female patients in the
non-CLD group were unable to eradicate H. pylori (89.5% vs. 78.5%, p <0.001). The CLD group
had a higher percentage of female patients who were unable to eradicate H. pylori; however, this
difference was not significant in this trial (88.2% vs. 83.8%, p = 0.458). The cause has not been
fully comprehended to date. In one investigation, the prevalence of metronidazole resistance was
higher in females than in males, resulting in lower eradication rates with metronidazole-containing
regimens [14].

Our research is subject to some limitations, including a limited number of patients and a brief
follow-up period. Further limitations include a lack of alternative methods for confirming H.

pylori, such as UBT and biopsies, which can be performed during variceal screening.
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Consequently, to substantiate the results, it would be necessary to conduct more comprehensive
trials with a larger population size and a more extended follow-up period.

Further research is recommended to investigate the relationship between H. pylori treatment
response and the development of cirrhosis. Our study suggests that for individuals who test positive
for H. pylori, thorough follow-up is recommended.

Conclusion
Our research revealed that H. pylori therapy in cirrhotic patients yielded lower treatment
response rates (42%) compared to non-cirrhotic patients (67%).

Footnotes.

Ahmed Fathy (Professor of internal medicine, gastroenterology, and hepatology unit), Mohamed Emara
(Professor of gastroenterology, hepatology, and infectious diseases department), and Amany Mohamed
(Professor of family medicine and biostatistician) were peer reviewers.

E- Editor: Salem Youssef Mohamed, Osama Ahmed Khalil, Amany Mohammed.

Copyright ©. This open-access article is distributed under the Creative Commons Attribution License
(CC BY). It may be used, distributed, or reproduced in other forums, provided the original author(s) and
the copyright owner(s) are credited. The original publication in this journal must be cited according to
accepted academic practice.

Disclaimer: The authors' claims in this article are solely their own and do not necessarily represent their
affiliated organizations or those of the publisher, the editors, or the reviewers. Any product evaluated in
this article or its manufacturer's claim is not guaranteed or endorsed by the publisher.

Ethics approval

Informed consents were obtained from all individuals involved in this work. The Ethics Committee of the
Faculty of Medicine at Alexandria University approved the current research in February 2023, with serial
number 0305999.

Data and materials availability: The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Competing interests: The authors declare that they have no competing interests.

Funding: This study had no funding from any source.

This work was conducted following the STROBE guidelines.

Authors' contributions:

All authors made substantial contributions to the study's conception, design, data acquisition, analysis, or
interpretation; drafting or revising the article; and final approval of the version to be submitted.

Acknowledgments: We would like to express our sincere gratitude to all the supporters of this work, our
professors who have always encouraged us, and the patients who participated in our work.

References

1. Fock KM, Graham DY, Malfertheiner P. Helicobacter pylori research: historical insights and

future directions. Nat Rev Gastroenterol Hepatol. 2013;10:495-500.

Abdrabou MG et al.2025 124



Sen oy
African journal of gastroenterology and hepatology —=

2. Wu MS, Lee WJ, Wang HH, Huang SP, Lin JT. A case-control study of the association of
Helicobacter pylori infection with morbid obesity in Taiwan. Arch Intern Med. 2005;165:1552-5.
3. Watari J, Chen N, Amenta PS, Fukui H, Oshima T, Tomita T, et al. Helicobacter pylori-
associated chronic gastritis, clinical syndromes, precancerous lesions, and pathogenesis of gastric
cancer development. World J Gastroenterol. 2014;20:5461-73.

4. Yang JC, Lu CW, Lin CJ. Treatment of Helicobacter pylori Infection: Current Status and Future
Concepts. World J Gastroenterol. 2014;20:5283-93.

5. Suzuki H, Nishizawa T, Hibi T. Helicobacter pylori eradication therapy. Future Microbiol.
2010;5:639-48.

6. Mégraud F. H pylori antibiotic resistance: prevalence, importance, and advances in testing. Gut.
2004;53:1374-84.

7. Gines P, Krag A, Abraldes JG, Sola E, Fabrellas N, Kamath PS. Liver cirrhosis. Lancet.
2021;398:1359-76.

8. Karlsen TH, Sheron N, Zelber-Sagi S, Carrieri P, Dusheiko G, Bugianesi E, et al. The EASL-
Lancet Liver Commission: protecting the next generation of Europeans against liver disease
complications and premature mortality. Lancet. 2022;399:61-116.

9. Garcia-Tsao G, Abraldes JG, Berzigotti A, Bosch J. Portal hypertensive bleeding in cirrhosis:
Risk stratification, diagnosis, and management: 2016 practice guidance by the American
Association for the study of liver diseases. Hepatology. 2017;65:310-35.

10. de Franchis R, Bosch J, Garcia-Tsao G, Reiberger T, Ripoll C. Baveno VII - Renewing

consensus in portal hypertension. J Hepatol. 2022;76:959-74.

Abdrabou MG et al.2025 125



oo Jounal
African journal of gastroenterology and hepatology —t

11. Al Mofleh IA. Does Helicobacter pylori affect portal hypertensive gastropathy? Saudi Journal
of Gastroenterology. 2007;13:95-7.

12. Eid KA-A, Shawky MAE-G, Hassan AM, Mohammed AQ, Mohammed MI. Prevalence of
Helicobacter pylori infection in patients with portal hypertensive gastropathy owing to liver
cirrhosis in Upper Egypt. Al-Azhar Assiut Medical Journal. 2016;14:109-14.

13. Alarfaj SJ, Abdallah Mostafa S, Abdelsalam RA, Negm WA, El-Masry TA, Hussein IA, et al.
Helicobacter pylori Infection in Cirrhotic Patients With Portal Hypertensive Gastropathy: A New
Enigma? Frontiers in medicine. 2022;9:902255.

14. Tsai C-E, Liang C-M, Lee C-H, Kuo Y-H, Wu K-L, Chiu Y-C, et al. First-line Helicobacter
pylori eradication among patients with chronic liver diseases in Taiwan. The Kaohsiung Journal
of Medical Sciences. 2016;32:397-402.

15. Furusyo N, Walaa AH, Eiraku K, Toyoda K, Ogawa E, Ikezaki H, et al. Treatment for
eradication of Helicobacter pylori infection among chronic hepatitis C patients. Gut and liver.
2011;5:447.

16. Miyaji H, Ito S, Azuma T, Ito Y, Yamazaki Y, Ohtaki Y, et al. Effects of Helicobacter pylori

eradication therapy on hyperammonaemia in patients with liver cirrhosis. Gut. 1997;40:726-30.

Abdrabou MG et al.2025 126



