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a b s t r a c t 

Objectives: Helicobacter pylori is a widespread pathogen and major contributor to dyspeptic disease and gastric 

cancer. Although the interaction between HIV and H. pylori infection is not well investigated, previous studies 

have suggested a decreased prevalence of H. pylori and limited efficacy of eradication therapy in HIV-positive 

individuals. Therefore, the objectives of this study were to describe the prevalence of H. pylori infection according 

to HIV status and analyze the efficacy of eradication therapy in Ethiopia. 

Methods: A prospective, randomized, interventional study was performed involving HIV-positive and negative 

participants presenting to the Asella Referral and Teaching Hospital in Central Ethiopia between March and June 

2017. A stool antigen test was used as a screening tool for H. pylori infection . Randomly selected patients received 

triple eradication therapy. 

Results: The cumulative H. pylori prevalence was 77.3% (392/507): 78.8% (241/306) among HIV-positive indi- 

viduals versus 75.1% (151/201) among HIV-negative individuals ( P = 0.386). Twenty-five HIV-positive and 26 

HIV-negative H. pylori -infected participants were randomized to receive standard triple therapy; three of them 

were lost to follow-up (one HIV-positive, two HIV-negative). The total eradication rate was 50.0%: 62.5% (15/24) 

among those HIV-negative versus 37.5% (9/24) among those HIV-positive [Au?1]. 

Conclusions: A high prevalence of H. pylori was observed among HIV-positive and negative individuals in Cen- 

tral Ethiopia. The efficacy of eradication therapy was low, with a trend towards lower efficacy in HIV-infected 

individuals. 
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Helicobacter pylori is one of the most common chronic infections in

he world, with a prevalence ranging from 35% (95% confidence in-

erval 30.2–39.3) in high-income countries ( Zamani et al., 2018 ) to

9–90% in low-income countries ( Asrat et al., 2004a ; Hooi et al., 2017 ).

he infection is mostly asymptomatic but can manifest as dyspeptic dis-

ase, malignant complications such as gastric and esophageal cancer

 Xie et al., 2013 ), and non-malignant complications, for example iron-

eficiency anemia ( Gravina et al., 2020 ). 

A recently published meta-analysis on H. pylori prevalence in

thiopia showed a wide range, from 7.7% in southern Ethiopia to 91%

n Addis Ababa ( Melese et al., 2019 ). Furthermore, studies have shown

 declining trend in H. pylori infection among dyspeptic patients in
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thiopia ( Mathewos et al., 2013 ; Workineh and Andargie, 2016 ). The

old standard eradication therapy in areas of low clarithromycin re-

istance comprises the combination of a proton pump inhibitor, clar-

thromycin, and amoxicillin or metronidazole ( Malfertheiner et al.,

017 ), which is also available in Ethiopia. 

There is evidence of an immunological interplay between HIV and

. pylori co-infection, with an effect on the H. pylori prevalence in HIV-

nfected individuals, as well as HIV viral load and CD4 + cell counts.

ost studies have reported decreased rates of H. pylori in HIV-infected

ndividuals ( Fialho et al., 2011 ; Luo et al., 2009 ; Sarfo et al., 2015 ).

urthermore, previous studies have suggested that HIV infection could

e associated with a decreased efficacy of H. pylori eradication therapy

 Nkuize et al., 2015 ). The association and interplay of these two infec-

ions have not been well studied but are of potential significance, since
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Figure 1. Study design flow chart. 

VCT: voluntary counseling and HIV testing clinic; n: number. 
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(  
ore than one million people live with HIV in Ethiopia ( WHO, 2017 ).

herefore, the aim of this study was to describe the prevalence of H.

ylori infection according to HIV status and to evaluate the efficacy of

radication therapy in HIV-negative versus HIV-positive individuals in

 tertiary hospital in Central Ethiopia. 

ethods 

tudy design 

This prospective cohort study was conducted at the Asella Referral

nd Teaching Hospital (ARTH), which includes an HIV clinic as well as

 voluntary counseling and HIV testing (VCT) clinic. The results pre-

ented here are part of a study investigating the effects of H. pylori on

he immune response. 

tudy population 

Consecutive HIV-positive patients aged 18–55 years presenting to

he HIV clinic and consecutive individuals aged 18–55 years present-

ng to the VCT clinic for HIV testing and receiving a negative test re-

ult were included in a prospective, randomized interventional study
170 
etween March and June 2017. After providing informed consent, the

articipants were screened for H. pylori infection using a stool antigen

est (see below). To facilitate and expedite data examination, only lim-

ted and equal numbers ( n = 140) of HIV-positive and HIV-negative par-

icipants were selected from the larger cohort; this was done through

rab sampling, with screening for confounding factors. Demographic

ata were collected for these participants. 

The following confounding factors were considered exclusion cri-

eria for both HIV-negative and positive patients: immunosuppressive

herapy, previous malignancy, known chronic infection (e.g. hepati-

is B virus (HBV), hepatitis C virus (HCV)), known tuberculosis co-

nfection, elevated C-reactive protein (CRP), parasitic infection, anti-

elminth/antibiotic treatment in the past 6 months, upper gastrointesti-

al symptoms (self-reported), acute infection (e.g. pneumonia) in the

ast 6 months, anemia (hemoglobin < 10 g/dl), and pregnancy. 

nalysis of stool samples 

Approximately 5 g of stool were collected from all participants at

aseline (study inclusion) and during follow-up at 3, 6, and 12 months

fter the intervention for participants who received eradication therapy

 Figure 1 ). All stool samples were screened for H. pylori antigen using



M.G. Mesfun, S. Gliga, A. Fuchs et al. IJID Regions 2 (2022) 169–174 

a  

f  

t

 

t  

(  

p

S

a

 

a  

t  

T  

m  

G  

d  

w  

w

C

 

p  

u  

D  

H

 

t  

>  

g  

u  

G  

V  

I  

s  

s  

E  

a  

l  

i  

(

E

h

 

u  

c  

W  

C  

p  

t  

r  

s  

g  

T  

s

 

E  

m  

c  

W  

r

Table 1 

Prevalence of Helicobacter pylori according to sex, age, and 

HIV status. 

H. pylori status P -value 

Positive n (%) Negative n (%) 

Sex 0.657 

Male 140 (78.7) 38 (21.3) 

Female 252 (76.6) 77 (23.4) 

Age (years) 0.086 

≤ 30 130 (81.8) 29 (18.2) 

31–40 134 (70.5) 56 (29.5) 

> 40 128 (81.0) 30 (19.0) 

HIV status 0.386 

HIV-positive 241 (78.8) 65 (21.2) 

HIV-negative 151 (75.1) 50 (24.9) 
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 Helicobacter Antigen Quick test (GA Generic Assays GmbH, Blanken-

elde, Germany). The test was performed according to the manufac-

urer’s instructions. 

The stool samples were examined microscopically for parasitic infec-

ions using direct and formol ether concentrated wet mount techniques

 Cheesbrough, 2005 ). Two to three grams of each stool specimen were

reserved at − 80°C and exported to Germany for further analysis. 

creening for the presence of hepatitis B surface antigen, HCV antibodies, 

nd elevated CRP 

Approximately 5 ml of venous blood were collected at baseline in

 serum separator tube from the 280 participants included. Serological

ests for hepatitis B surface antigen (HBsAg) and HCV antibodies (In-

ec Products Inc., Fujian, China), as well as semi-quantitative measure-

ent of CRP values (NADAL CRP test; nal von minden GmbH, Moers,

ermany) were performed using this serum sample. The lower limit of

etection (LLD) for the CRP assay was 5 mg/l. All values above the LLD

ere considered elevated. Patient with co-infections or elevated CRP

ere excluded from further analysis. 

D4 + T cell count 

A CD4 + T cell count was done for 70 out of the 140 selected HIV-

ositive patients. The cell count was performed according to the man-

facturer’s instructions, using a FACSCalibur flow cytometer (Becton

ickinson Biosciences, Franklin Lakes, NJ, USA) available at the ARTH.

. pylori eradication therapy 

In order to assess the efficacy of H. pylori eradication therapy, 25 of

he 70 HIV-positive patients with an available CD4 + T cell count and

 350 CD4 + cells/μl, as well as 26 HIV-negative participants out of the

rab sample described above, were randomly selected and then treated

sing a standard triple therapy with pantoprazole 40 mg (1A Pharma

mbH, Oberhaching, Germany), metronidazole 500 mg (Lagap Pharma,

ezia, Switzerland), and clarithromycin 500 mg (Bilim Pharmaceuticals,

stanbul, Turkey). These were administered twice daily for 14 days. No

ample size calculation was performed for the eradication part of this

tudy. A metronidazole-based regimen was used as recommended in the

thiopian national guidelines for H. pylori eradication treatment and to

void allergic reactions in participants with an undetected penicillin al-

ergy. The occurrence of side effects of eradication therapy was mon-

tored during follow-up visits and quantified as a categorical variable

yes/no). 

valuation of the rapid H. pylori stool antigen test used routinely in the 

ospital laboratory 

The prevalence of H. pylori reported in 2017 by the ARTH, as shown

sing data collected retrospectively from the hospital laboratory, was

onspicuously low (15.7%) according to tests performed using with the

ondfo One Step H. pylori stool test kit (Guangzhou Wondfo Biotech

o., Ltd, [Au?3], China) when compared to other prevalence rates re-

orted from Ethiopia. A sub-study was therefore performed to evaluate

he performance of the Wondfo stool test kit used in the hospital labo-

atory. A total of 137 stool samples (convenience sample) were tested

imultaneously using the Wondfo kit and the Serazym H. pylori second-

eneration ELISA (Seramun Diagnostica GmbH, Heidesee, Germany).

he ELISA test was performed at the Heinrich Heine University in Düs-

eldorf, Germany. 

Since monoclonal enzyme immunoassays such as the Serazym

LISA provide more reliable results when compared to monoclonal im-

unochromatography assays such as the H. pylori antigen stool test (ac-

uracy 90–100% vs under 90%), the sensitivity and specificity of the

ondfo test kit were calculated using the results of the ELISA test as

eference ( Wang et al., 2015 ). 
171 
tatistical analysis 

The study data were analyzed using IBM SPSS Statistics for Mac OS

ersion 25.0 (IBM Corp., Armonk, NY, USA). Simple frequencies and a

escriptive analysis were performed. The association between variables

s well as specificity and sensitivity were analyzed by Chi-square test.

ontinuous variables were compared by Wilcoxon signed-rank test. Mul-

ivariate logistic regression was used to establish possible risk factors for

. pylori infection. Odds ratios (OR) and 95% confidence intervals (CI)

or the OR were calculated to assess the strengths of association and sta-

istical significance. Cohen’s kappa coefficient of agreement was used

o compare test performance. Differences were considered statistically

ignificant at a two-tailed P -value of < 0.05. 

esults 

ocio-demographic parameters 

Socio-demographic parameters including sex, age, area of residence,

ducational status, family size, accessibility of latrine facility, and source

f water were collected from 140 HIV-positive and 140 HIV-negative

articipants selected as a grab sample from the larger cohort of HIV-

ositive and HIV-negative patients. The sex distribution in this sample

as 180 female and 100 male, and the mean participant age was 36

ears (range 18–55 years). The majority of participants (83.6%) lived

n an urban area, had a latrine in their compound (99.6%), and had

ap water as the main water source (99.2%). All of the 280 selected

articipants affirmed that they washed their hands before eating and

fter using the latrine. More than 30% of the participants had a family

ize of more than four and 52.3% had attended secondary school or a

igher form of education. 

revalence of H. pylori and risk factors 

Among the 306 HIV-positive and 201 HIV-negative participants be-

ng screened for H. pylori , the cumulative H. pylori prevalence was 77.3%

 n = 392): 78.8% (241/306) among HIV-positive participants versus

5.1% (151/201) among HIV-negative participants ( P = 0.386). There

as no significant difference in H. pylori prevalence according to sex

r age in this study ( Table 1 ). Applying multivariate logistic regression

or the analysis of risk factors, no significant association was detected

etween socio-demographic parameters and H. pylori status ( Table 2 ). 

o-infections 

Four out of 280 (1.4%) participants were infected with intestinal

arasites: three of them with Entamoeba histolytica/dispar and one with

aenia spp. 

HBsAg was reactive in 6.8% (19/280) of participants. None of the

articipants had detectable HCV antibodies. Elevated CRP was detected
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Table 2 

Risk factors for H. pylori infection. 

Factors Sig. OR 95% CI 

Age 0.142 

≤ 30 0.508 0.760 0.336-1.715 

31-40 0.172 1.530 0.831-2.819 

> 40 ∗ 

Area of residence 0.078 

Urban 0.088 0.418 0.153-1.139 

Rural ∗ 

Marital Status 0.134 

Single 0.403 1.634 0.517-5.169 

Married 0.034 2.639 1.078-6.641 

Divorced 0.189 2.250 0.671-7.543 

Widowed ∗ 

Gender 0.793 0.922 0.502-1.693 

Family size 

≤ 4 0.714 0.894 0.492-1.626 

Educational status 0.462 

Illiterate 0.329 1.547 0.644-3.714 

Elementary School 0.758 0.904 0.474-1.723 

Secondary school and above ∗ 

Sig: Significance; OR: odds ratio; CI: confidence interval. 
∗ Redundant parameter. 
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n 6.1% (17/280) of participants (range 6–192 mg/l). There was no sig-

ificant correlation between HBsAg status (OR 1.89, 95% CI 0.66–5.43,

 = 0.235) or CRP level (OR 0.67, 95% CI 0.25–1.82, P = 0.441) and H.

ylori status. 

D4 + T cell count 

A CD4 + T cell count was performed for 70 HIV-positive patients.

lthough H. pylori -positive patients had numerically higher numbers

f CD4 + T cells (median 683 cells/μl, interquartile range 386–1442

ells/μl) when compared to H. pylori -negative patients (median 589

ells/μl, interquartile range 217–1011 cells/μl), the difference was not

tatistically significant ( P = 0.11). 

fficacy of standard triple eradication therapy 

As mentioned previously, 25 HIV-positive and 26 HIV-negative H.

ylori- infected participants were selected to receive standard triple erad-

cation therapy. One HIV-positive and two HIV-negative participants

ere lost to follow-up ( Figure 1 ). The cumulative eradication rate was

0.0% (24/48; 95% CI 35.2–64.8%). The per-protocol analysis showed

hat 62.5% (15/24; 95% CI 40.1–81.2%) of the HIV-negative partici-

ants versus 37.5% (9/24; 95% CI 18.8–59.4%) of the HIV-positive par-

icipants had successful eradication at 3 months after the intervention

OR 2.77, 95% CI 0.86–8.93, P = 0.148). 

Six months after the intervention, three participants (two HIV-

ositive, one HIV-negative) who tested negative for H. pylori after 3

onths tested positive again for H. pylori . Recurrence could not be dif-

erentiated from re-infection. No new eradication therapy was initiated,

s the participants continued to be asymptomatic. Twelve months after

he intervention the H. pylori status of the participants remained un-

hanged. 

omparison of the rapid H. pylori test used in clinical routine with the 

erazym second-generation ELISA 

A total of 137 conveniently chosen stool samples were tested con-

urrently with the Wondfo test used routinely in the hospital and the

erazym second-generation ELISA considered as a reference standard

or H. pylori antigen testing. In comparison to the Serazym assay, the

ondfo test had a sensitivity of 85.1% (95% CI 76.3–91.6%) and a
172 
ow specificity of 53.5% (95% CI 37.7–68.8%), and the degree of agree-

ent between the two tests was low (Cohen’s kappa = 0.401, 95% CI

.235–0.568). 

iscussion 

In recent years, several meta-analyses on H. pylori prevalence world-

ide and in Africa have been published, but differences in H. pylori

revalence and success rates of H. pylori eradication therapy accord-

ng to HIV status remain disputed. Hooi et al. reported that Africa has

he highest H. pylori prevalence in the world (71%) ( Hooi et al., 2017 ),

atching the results in the present study. However, different results

ere documented by Zamani et al., who described the highest H. pylori

revalence in Latin America and the Caribbean (56.3%) ( Zamani et al.,

018 ). 

It is generally understood that the prevalence of H. pylori infection

s usually higher in symptomatic patients with dyspeptic disease when

ompared to asymptomatic patients. However, the prevalence of H. py-

ori in asymptomatic individuals is highly variable, with reported rates

anging from 2.4% to 79% ( Dilnessa and Amentie, 2017 ; Melese et al.,

019 ). Data on the prevalence of asymptomatic H. pylori infection are

nfluenced by the varying sensitivities of the different laboratory meth-

ds. Although PCR, culture, and histopathology from biopsies of the

astric mucosa are considered to be the most sensitive methods, they

re usually not available for asymptomatic participants, since no gas-

roscopy is performed. However, antigen testing from stool samples has

lso been shown to provide a reliable detection of H. pylori infection,

f properly evaluated test kits are utilized, such as those used for this

tudy ( Stool Antigen Tests for Helicobacter pylori infection 2015 ). 

In a meta-analysis on H. pylori prevalence in Ethiopia published by

elese et al. ( Melese et al., 2019 ), the pooled prevalence of H. pylori in

oth asymptomatic and dyspeptic patients was 52.2%, with the high-

st prevalence in the Somali region (71%) and the lowest in Oromia

39.9%), where ARTH is located. In contrast, a much higher prevalence

f almost 78% was found in the current study, confirming significant

egional and inter-study differences. An even higher prevalence of up

o 90% has been found in dyspeptic patients from Ethiopia ( Asrat et al.,

004a ). In comparison, in Eastern Africa, a study on dyspeptic patients

rom Kenya showed a prevalence of 54.8% in adults versus 73.3% in

hildren ( Kimang’a et al., 2010 ). 

According to the comparison of the tests utilized for H. pylori anti-

en diagnostics, these different findings for H. pylori prevalence might

e explained, at least in part, by differences in sensitivity and speci-

city. A low level of consistency was found between the H. pylori test

sed in clinical routine and the H. pylori stool ELISA test used in this

tudy, for which the manufacturer states a sensitivity and specificity of

ore than 90%, irrespective of co-infections (Seramun, 2021). The only

ther study from Ethiopia utilizing the Wondfo test to diagnose H. py-

ori infection showed a prevalence of 37.6%, lower than other published

ates ( Kasew et al., 2017 ). 

The prevalence of H. pylori is influenced by various factors such

s age, sex, location, and ethnicity ( Grad et al., 2021 ). Risk factors

hat have been described for H. pylori infection include overcrowding

 Bello et al., 2018 ; Smith et al., 2018 ), low socio-economic status with

ow income and education levels ( Bello et al., 2018 ; Kouitcheu Mabeku

t al., 2018 ), family history of chronic gastritis ( Kouitcheu Mabeku et al.,

018 ), open-air defecation ( Awuku et al., 2017 ), unclean water sources

 Awuku et al., 2017 ; Kouitcheu Mabeku et al., 2018 ; Romanelli et al.,

007 ), smoking, and alcohol consumption ( Bello et al., 2018 ). In the

resent study, there was no influence of sex, age, or socio-economic sta-

us on H. pylori prevalence. The finding with regard to age differs from

hose of previous publications in which the prevalence of H. pylori in-

reased with age, but the assumption is that these effects are due to

 cohort effect, since most infections occur early in life ( Melese et al.,

019 ). The absence of other significant risk factors can most likely be
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xplained by the homogeneous population, since most patients lived in

n urban area, had access to a toilet and clean water, and also had a

igher level of education. 

No significant difference in H. pylori prevalence was observed be-

ween HIV-positive and negative participants. In this regard, previous

tudies have reported inconsistent results. Most have reported lower

. pylori prevalence rates in HIV-positive individuals and especially in

hose with low CD4 + cell counts ( Fialho et al., 2011 ; Luo et al., 2009 ;

evin et al., 2014 ; Romanelli et al., 2007 ; Sarfo et al., 2015 ), while

ome have reported similar prevalence rates in HIV-positive and nega-

ive participants ( Kafil et al., 2011 ; Moges et al., 2006 ), in line with the

ndings of the present study. All HIV patients with an available CD4 + 

ell count had > 350 CD4 cells/μl, and thus the influence of severe im-

unosuppression on the prevalence of H. pylori could not be investi-

ated in this study. Likewise, the effect of combined antiretroviral ther-

py (cART) on H. pylori prevalence could not be assessed in this study,

ince all HIV-positive participants received cART. However, an effect of

ART on H. pylori prevalence has been described. Radovanovi ć Spurni ć

t al. reported a higher prevalence in patients receiving cART, similar

o that in HIV-negative participants, when compared to HIV-infected

atients from the pre-highly active antiretroviral therapy (HAART) era

 Radovanovi ć Spurni ć et al., 2017 ). 

Another factor that could have influenced the absence of demo-

raphic risk factors and association of H. pylori prevalence with HIV

tatus was the sampling method used in this study. The use of conve-

ience sampling, in this case a limited selection of consecutively present-

ng patients, is associated with a higher degree of bias: there is a higher

hance that participants with easier access to health facilities (such as

ndividuals from urban areas and with higher income) as well as health-

er patients (with higher CD4 + cell counts) may have been included in

he study. 

The cumulative per-protocol eradication rate in this study was 50%,

hich is much lower than the optimal eradication cut-off rate ( ≥ 90%)

or a per-protocol analysis ( Graham et al., 2007 ) and the rate re-

orted from a different study performed in Bahir-dar, Ethiopia (90%)

 Gebeyehu et al., 2019 ). In the aforementioned study, an amoxicillin-

ased triple therapy was used, and a very low rate of amoxicillin resis-

ance was reported (6%). In the present study, a metronidazole-based

riple therapy was used, as recommended in the Ethiopian national H.

ylori eradication therapy guidelines and in order to avoid the risk of

omplications in patients with a previously undetected penicillin al-

ergy. However, a meta-analysis on worldwide antibiotic resistance of H.

ylori showed high rates of resistance to metronidazole ( Kasahun et al.,

020 ) and two studies from Ethiopia also showed that metronidazole-

ased therapy was a risk factor for eradication failure, with resistance

ates ranging from 76% to 94.7% ( Asrat et al, 2004b ; Henriksen et al.,

999 ). Thus, the low eradication rate documented in the current study

ight be associated with metronidazole resistance. However, no re-

istance testing was performed and other factors such as compliance

ith the eradication treatment were not directly observed. Nevertheless,

here were no reported side effects with the eradication therapy and the

articipants declared compliance with the eradication treatment during

he follow-up visits. 

There are very few reports on the efficacy of triple H. pylori eradica-

ion therapy in Ethiopia. In addition, drug interactions with cART might

nfluence drug levels and thus influence eradication success. This study

s novel in analyzing the efficacy of eradication according to HIV sta-

us in Ethiopia. There was a numerically lower success rate of H. pylori

radication in HIV-positive participants, but this finding was not statis-

ically significant. However, the results are similar to a previous study

rom Belgium ( Nkuize et al., 2015 ), which showed that HIV-infected

ndividuals and individuals of African ethnicity had higher rates of an-

imicrobial resistance among H. pylori isolates. In this previous study, it

as assumed that the patients were previously infected in Africa with a

etronidazole-resistant strain without previous exposure to the antibi-

tic. Moreover, patients receiving cART had a smaller chance of eradica-
173 
ion than cART-naïve patients, which suggests that possible drug–drug

nteractions might have played a role. It is known, that protease in-

ibitors can increase and nevirapine (a non-nucleoside reverse transcrip-

ase inhibitor) can decrease the levels of clarithromycin ( Ceschi et al.,

010 ). All HIV-positive participants in the present study were receiv-

ng cART at baseline and after the intervention, which might thus have

ontributed to the low H. pylori eradication rate. 

Three participants in whom H. pylori was successfully eradicated,

ested positive for H. pylori at the 6-month follow-up visit. Within this

nvestigation, it was not possible to differentiate between recurrence

nd re-infection, since no genotypic differentiation of H. pylori strains

as performed. 

This study was limited by the fact that socio-demographic data were

nly available for a convenience sample of patients. Furthermore, data

egarding antibiotic resistance or adherence to eradication treatment

ere not available. 

In conclusion, in the investigated setting, H. pylori infection was

ommon in both HIV-negative and HIV-positive patients, and the suc-

ess rate of standard metronidazole-based triple eradication therapy was

ow. While the prevalence of H. pylori infection was not associated with

IV status in this study, there was a trend towards lower efficacy of the

radication therapy in HIV-infected individuals. Further studies in larger

atient populations are required in order to investigate differences in H.

ylori prevalence and the success of eradication therapy according to

IV status, efficacy of different therapy alternatives, and resistance pat-

erns of the pertinent strains, especially in the vulnerable sub-group of

IV-infected patients. 
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