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Abstract

Helicobacter pylori (HP) infection, which is endemic in several regions, is suspected to influence male
fertility through autoimmune and inflammatory mechanisms. Little data is available in North Africa. To
assess the frequency of HP infection and antisperm antibodies (ASA) in sterile Algerian men with
asthenozoospermia and analyze their relationship with sperm parameters. A cross-sectional study conducted
in Sidi Bel Abbes from 2017 to 2018 included 42 primary infertile men with isolated asthenozoospermia
confirmed by two or more spermograms. HP status was evaluated using rapid IgG serology and ASA using
semen ELISA. Comparisons were made using Fisher’s exact test, the ¢ coefficient, and the Mann-Whitney
and age-adjusted logistic regressions. Twenty-two patients (52.4%) were HP-seropositive, and 36 (85.7%)
were ASA-positive, far above the usual % values of positive subjects (10-20%). The correlation between HP
and hazardous accountability (HP-ASA) was weak and non-significant (¢ = 0.156; p = 0.41). HP and ASA
status were not associated with age. The regression models showed no robust associations. In this pilot
cohort, HP and ASA were common but not significantly associated. HP does not appear to be a significant
contributor to isolated male infertility in this context. Larger studies with fertile controls and strain typing

are required.
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Introduction

Infertility, the inability of a couple to conceive after 12 months of regular unprotected intercourse, affects
17% of couples in their reproductive years [1-4]. A male factor is implicated in 20-50% of cases [5-8].
According to the MENA-CCNIN, sexual health among men in North Africa and the Middle East, including
Algeria, is affected by several epidemiological determinants [9]. Despite these advancements, the etiology of
20-30% of cases of male infertility is idiopathic [10]; thus, studies have targeted infectious and autoimmune

mechanisms [11, 12].

Helicobacter pylori (HP) is traditionally thought to affect male fertility beyond digestion [10, 13, 14].
Antigenic cross-reactivity of its proteins (flagellin, VacA, and CagA) with sperm B-tubulin may be reflected
in the generation of antisperm antibodies (ASA), which are related to fertility failure, as well as changes in
sperm motility and concentration [11 — 23]. Moreover, systemic inflammation under HP stimulation can
induce impaired spermatogenesis and deteriorated sperm quality [21, 24-27] through the function of pro-
inflammatory cytokines (TNF-a, IL-6, IL-1p, and IL-8). In addition, the relationship between HP and
numerous autoimmune diseases [13, 23] also confirms this immunopathogenic potential. However, the
results are still inconclusive, as other studies have not observed similar impacts on semen quality [28]. In
Algeria, particularly in Sidi Bel Abbes, the high prevalence of HP has led researchers to focus on digestive
pathologies and antibiotic resistance [29-33]. The effects of male infertility have not yet been established
[34-36]. This study aimed to address this gap by investigating the association between Helicobacter pylori,

antisperm antibodies, and sperm parameters, particularly asthenozoospermia, in primarily infertile men.
Materials and Methods

A cross-sectional observational study was performed in the province of Sidi Bel Abbes (Algeria) from
August 2017 to March 2018, according to the guidelines for observational studies following STROBE [37].
This study aimed to evaluate the correlation between HP infection, ASAs, and semen quality in infertile
males. The inclusion criteria were as follows: primary male infertility (defined as the absence of conception
for over 12 months), isolated asthenozoospermia on at least two spermograms, adherence to other sperm
parameters based on the WHO 2010 criteria [38], testicular volume within average limits, a BMI ranging
from 18 to 29 kg/m?, and no use of antibiotics or proton pump inhibitors in the three months prior to the
study. Subjects with active urogenital infections, severe varicocele, uncontrolled endocrine disorders, recent
exposure to high temperatures, a history of gonadotoxic treatments, and diagnosed female factor infertility

were excluded.

A standardized questionnaire was used to collect clinical and sociodemographic information (age, BMI,
medical history, tobacco smoking status, occupational exposure, and family history of disease). Sperm
analyses were performed in a single laboratory by the same senior biologist using samples collected through
masturbation (2-7 days of sexual abstinence) following the WHO procedure. The measured parameters were

volume, pH, concentration, motility (progressive and total), morphology, and vitality. Progressive motility
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less than 32% or total motility less than 40% was considered asthenozoospermia. Infectious conditions were
determined using a rapid serological test (IgG anti-HP, Cypress Diagnostics, Belgium). ASAs were analyzed
using ELISA (ALPCO Diagnostics, USA) with a cutoff value of >60 U/mL; in some cases, their presence

was confirmed using an immunobead test.

SPSS v23.0 was adopted to perform the statistical analyses. Quantitative data are presented as mean + SD
(or n, %). The relationship between HP infection and age was analyzed using Fisher’s exact test and

comparisons using the Mann-Whitney U. test. The significance level was set at p <0.05.
Ethics approval

Our research protocol was approved by the Ethics Committee of the Djillali Liabes University.
Consent to participate

Each participant signed a written consent form in accordance with the Declaration of Helsinki.
Results

They described the age and demographics of the patient population and the prevalence of HP infection and

antisperm antibodies (ASA) in their center with respect to their association with semen parameters.

The study included 42 infertile men with isolated asthenozoospermia. The basic demographic data and

clinical characteristics are shown in Table 1. Most of them (except in one case, aged 65) were in the age
range between 30 and 45 years old. In total, 22 patients tested positive for Helicobacter pylori antibodies
(52.4%). Both the HP-positive and HP-negative groups showed similar distributions of clinical findings,

with comparable numbers of subjects exhibiting them at varying levels, especially in the digestive system.

Table 1: Descriptive statistics of the 42 asthenozoospermic infertile patients.

Variable Main values Comments

Age (years) Mean + SD: 37.8 + 6.9 (Median: 38, Symmetrical distribution (30-65
IQR: 33.0-39.8) years)

HP serology 22 positive (52.4%); 20 negative Groups of comparable size
(47.6%)

ASA (semen, ELISA) 36 positive (85.7%); 6 negative (14.3%) = ASA+ very predominant.

Asthenozoospermia 100% (isolated) Confirmed on >2 spermograms

Progressive motility Mean 22.5% (SD 6.8%) WHO 2010 standard > 32% [39]

Total motility (PR+NP) Mean 30.1% (SD 7.4%) WHO 2010 standard > 40%

Sperm concentration Mean 38 M/mL (SD 12) WHO 2010 standard > 15 M/mL

Normal forms Mean 5.1% (SD 1.7%) WHO 2010 standard > 4%

Sperm leukocytes Median: 0.2 x 10%/mL (IQR: 0-0.5) Threshold leukocytospermia>

(peroxidase) 10° [39]

IQR: interquartile range; M: million; PR: progressive mobility.
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Semen analysis confirmed asthenozoospermia: progressive motility averaged 22.5% + 6.8, while overall

motility was 30.1% + 7.4, both falling short of the WHO 2010 reference criteria. However, the values of

sperm concentration (38 million/mL) and morphology (5.1% normal) remained within the normal range.

Elevated white blood cell counts in the semen were rare (median 0.2 x 10%/mL).

When analyzing the association between HP status and ASA positivity (Table 1), 91% of the HP-positive
group was also positive for ASA, whereas only 80% of the ASA-negative group was positive. This
difference was not statistically significant (Fisher’s exact test p =0.412; ® = 0.156). In patients with ASA,

the higher rate made discrimination between these two groups impossible.
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Figure 1: Distribution of age according to HP serological status
Age distribution of HP-negative (HP=0) and HP-positive (HP=1) individuals. The median age is slightly higher for
HP-positive (38-39 years) than HP-negative (35 years), and the distribution overlaps to a large extent. Outliers can

be considered 65-year-old subjects in the HP-negative group.
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Figure 2: Age distribution according to the presence of antisperm antibodies (ASA)

Age distribution of patients according to ASA status (ASA=0: negative, ASA=1: positive) (a) Box plots with
median and interquartile range (IQR), whiskers, and extremes. (b) The same datasets with ages superimposed
(one point = one subject); medians are in red. The median age is similar in both groups, with a mild outlier of 65

years in the ASA-negative group.
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Therefore, we examined whether age served as a confounding variable. The median age did not significantly
differ between the HP-positive and HP-negative groups (38.0 and 35.5 years, p=0.251, Figure 1) or ASA-
positive and ASA-negative groups (36.0 and 37.5 years, p=0.704, Figure 2). Moreover, logistic regression
analyses (Table 2) revealed no substantive associations; neither age nor ASA status predicted HP status, and
the same was true for the reverse relationship. The confidence intervals were much wider, indicating a large
amount of uncertain data. Results: The findings of this review are as follows. We are confident that there is

no major relationship between HP infection and sperm antibodies in the study population.

Table 2: Binary logistic models exploring the links between HP, ASA, and age.

Model (dependent variable) = Predictor Adjusted OR (95% CI) | p (Wald)
1. HP status (0/1) Age (per year) 1.04 (0.96-1.12) 0.35
ASA positive (vs. 0) | 2.44 (0.40-14.8) 0.33
2. ASA status (0/1) Age (per year) 0.98 (0.89-1.08) 0.71
HP positive (vs. 0) | 2.44 (0.40-14.8) 0.33

OR: odds ratio. 95% CI: 95% confidence interval. (Method: logistic regression, n=42.)
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Discussion

This study aimed to evaluate whether there is an association between HP infection and male infertility
factors affected by antisperm antibodies, the main cause of asthenozoospermia. The number of patients with
ASA (86%) was high, as the literature reports the prevalence of 10-20% [40-42]. This estimate should be
interpreted in the context of a clinically selected cohort with isolated asthenozoospermia and may not be
generalizable to unselected infertile men or the general population due to the small sample size. While a
sensitive ELISA test or the study of a homogenous population defined by the idiopathic nature of
asthenozoospermia, often immunological, may partly explain this result, ASA is known to have deleterious

effects on motility, promote sperm agglutination, and hamper fertilization [20, 21, 39-45].

The seroprevalence of HP in our series was 52.4%, comparable to that in the general Algerian male
population, which is approximately 60% [30, 46]. Other authors have suggested the usefulness of wide
screening for HP in infertile men; our results are in line with those of Feng et al. and Andreeva-Gateva et al.,
who found a slight, non-significant increased risk [11, 28, 42]. Overall, HP infection is frequent but sporadic
in this population group. We found no significant correlation between HP seropositivity and positive ASA,
and the trend of a higher proportion of ASA in HP+ patients was insignificant [16]. This negative
relationship is in opposition to certain studies conducted on gastroduodenal diseases; however, only a few of
the most virulent strains of HP (CagA+) may negatively impact male fertility [24, 25]. Our methods did not
enable strain definition; therefore, this question remains unknown. Our study is underpowered due to the
small sample size, and its pilot nature suggests we cannot definitively claim superiority in the comparison of
changes between groups with respect to other therapies or clinical impact. The definite limitations are the
relatively low number of ASA patients, non-fertile control groups, and unsystematic testing for other
urogenital diseases; therefore, our prevalence data should be considered with caution, calling for future

studies in fertile controls.

IgG serology only shows past exposure, not active infection, which could weaken the links to semen quality
or ASA status; future research should screen for active infections. Overall, HP is probably of minor
importance for idiopathic male infertility, and screening for HP does not seem to justify this population of

infertile men. We suggest larger studies with comparison groups and strain-specific CagA assignments.
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Conclusion

By analyzing data from 42 Algerian asthenozoospermic men, ongoing HP seroprevalence (52%) was found
to be in accordance with local endemicity. The presence of antisperm antibodies and the grade of sperm
changes were not correlated. ASA was present in over 85% of patients, indicating an immunological trait
distinct from that of HP. Our findings suggest that the involvement of this infection in causing isolated male
infertility is unlikely, which supports some recent studies. However, further studies, including fertile controls

and strain-typing analysis, are required to investigate the possible involvement of virulent species.
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