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Original Article

Introduction

Male accessory gland infection (MAGI)/inflammation 
represents a common andrological disease in clinical 
practice. It is defined as a syndrome characterized by 
symptoms of inflammation of the prostate, seminal vesi-
cles, ductus deferens, and epididymis. Seminal microbio-
logical results permit to classify this clinical entity into 
bacterial and abacterial forms (Krause, 2008).

The association between MAGI and infertility is fre-
quently observed in clinical practice (La Vignera et al., 
2011; Milardi et al., 2012). It has been estimated that up to 
15% of male fertility disorders are linked to infectious and 
inflammatory conditions (La Vignera et al., 2011). Male 
tract infections may be often asymptomatic. The impact 

on fertility depends on the etiology (the type of pathogen), 
the course of the disease (acute or chronic), and the 
affected tract (epididymis, prostate, or seminal vesicles). 
The inflammatory process modifies the secretory activity 
of the accessory glands (Grande et al., 2018) and it may 
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Abstract
Male accessory gland infection (MAGI) represents a frequent disease, commonly treated with antibiotics alone. 
However, in approximately 40% to 50% of patients, persistent infection is detected. Intestinal dysbiosis is involved 
in the pathogenesis of prostatitis. We aimed to evaluate the efficacy of antibiotic treatment in association with a 
specific probiotic supplementation. A total of 104 infertile patients, with microbiological analysis on semen and/
or prostatic secretions positive for Gram-negative bacteria, have been enrolled. All patients received antibiotic 
treatment with fluoroquinolones. In total, 84 patients received a commercial association of Enterococcus faecium and 
Saccharomyces boulardii during antibiotic treatment, followed by treatment with Lactobacilli. After the treatment, 
a complete microbiological analysis was repeated. Polymicrobial infections have been observed in 11% of patients, 
while infections due to a single germ were reported in 89% of the patients. After the treatment was performed, a 
complete eradication with negative semen culture and microbiological analysis on prostatic secretion was observed 
in 64 of 84 patients (76.2%), while only 10 of 20 patients receiving antibiotics alone (50%; p < .05) reported negative 
microbiological analysis. Persistent infections have been observed only in patients with infections due to Enterococcus 
faecalis and Escherichia coli. This study represents the first approach demonstrating the efficacy of a specific probiotic 
treatment in reducing the rate of persistent infections in patients with MAGI.
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induce anatomical obstructions of the ejaculatory ducts 
(Rusz et al., 2012). Moreover, the presence of an inflam-
matory microenvironment, initiated by oxidative stress, 
may induce a dysregulation in spermatogenesis leading to 
infertility (Alshahrani et al., 2013; La Vignera et al., 2013; 
Tremellen, 2008).

According to World Health Organization (WHO) cri-
teria, the diagnosis of MAGI is done in the presence of 
one or more abnormalities of seminal parameters (oligo- 
or astheno- or teratozoospermia), associated with two or 
more of the following criteria (La Vignera et al., 2012; 
Rowe et al., 1993):

A: history of urinary tract infections and/or epididymi-
tis and/or sexually transmitted diseases and/or abnor-
mal physical urogenital examination (in terms of 
thickened or tender epididymis and/or thickened vas 
deferens and/or abnormal rectal examination).
B: alterations in the number of leukocytes or bacteria 
in prostatic secretion and/or urinary sediment after 
prostate massage.
C: signs of infection in ejaculate (leukocyte concentra-
tion >1 × 106 mL); significant culture for pathogenic 
bacteria in the seminal plasma (diluted 1:2); altered 
secretive function of the accessory sex glands in terms 
of abnormal physicochemical and/or biochemical 
seminal plasma properties.

Commonly, patients are treated with antibiotics alone as 
recommended by the European Urology guidelines 
(Naber et al., 2001). The choice of the specific antibiotic 
treatment should be driven by the result of the drug-sen-
sitivity test and the patient clinical feature (e.g., drug 
allergy, renal insufficiency). For chronic bacterial prosta-
titis, fluoroquinolones, thanks to their favorable pharma-
cokinetic properties, prostate penetration, bioavailability, 
and excellent activity against typical and atypical patho-
gens together with a good safety profile, are considered 
the gold standard for starting the treatment (Busetto et al., 
2014; Mazzoli, 2007). Usually, high doses and a long-
lasting therapy are preferred because only low-molecu-
lar-weight and lipid-soluble drugs, not tightly connected 
to plasma proteins, are able to penetrate the epithelial 
membrane, even considering reported side effects (gas-
trointestinal disorders and development of antibiotics 
resistance) (Busetto et al., 2014; Wagenlehner & Naber, 
2003). This approach, although recommended, may not 
be enough, considering patients’ and urologists’ high rate 
of dissatisfaction (Busetto et al., 2014). Additional treat-
ment options include anti-inflammatory (Milardi et al., 
2017) and/or fibrinolytic drugs (La Vignera et al., 2019).

However, in approximately 40% to 50% of patients, 
antibiotic treatment is unable to eradicate the pathogen 
and persistent infection is often detected at semen culture 
after the treatment (Stamatiou et al., 2019). A growing 

number of studies have focused on the concomitant pres-
ence of prostatitis syndromes and irritable bowel syn-
drome (IBS). IBS patients had a significantly higher 
frequency (82%) of MAGI (Vicari et al., 2012). Although 
the pathophysiology of this correlation is complex and 
multifactorial, intestinal dysbiosis and mucosal inflam-
mation due to modified commensal gut flora might be 
involved in both IBS and infective prostatitis (Vicari 
et al., 2014).

The purpose of the study was to evaluate the efficacy 
of a therapy with a fluoroquinolone drug, recommended 
as first choice in this disease, in association with a spe-
cific probiotic supplement.

Materials and Methods

The study was approved by the Institutional Review 
Board and conducted in accordance with the guidelines 
of the Declaration of Helsinki. Informed consent was 
obtained from each patient.

Patients

We retrospectively evaluated in the study a population of 
20- to 55-year-old patients seeking medical care for pri-
mary infertility, with normal testicular volume and folli-
cle-stimulating hormone (FSH) values (<8 mUI/L), 
associated with scrotal ultrasound (US) and transrectal 
ultrasound (TRUS) signs of prostate-vesicular-epididy-
mitis (PVE) and with microbiological analysis on semen 
and/or prostatic secretions positive for Gram-negative 
bacteria (growth of more than 103 CFU/mL of pathogenic 
bacteria in cultures of diluted seminal plasma and/or 
secretions obtained after prostatic massage).

Exclusion criteria included history of cryptorchidism, 
orchitis, testicular torsion or trauma, hypogonadism, 
occupational chemical exposure, Y chromosome micro-
deletions, karyotype abnormalities and Cystic Fibrosis 
Transmembrane Conductance Regulator (CFTR) muta-
tions, ultrasound testicular volume <12 mL, FSH >8 
mUI/L, fever, or drug use within 3 months prior to the 
enrollment in this study and azoospermia.

All patients underwent a complete physical and andro-
logical examination, standard semen analysis, complete 
microbiological analysis (including culture for bacteria, 
mycoplams, and chlamydia in semen and in prostatic 
secretion after prostate massage), and ultrasound evalua-
tion. The validated Italian version of the International 
Prostate Symptom Score (IPSS) (Badia et al., 1997) was 
administered to each patient and self-completed.

Design of the Study

A total of 104 patients, fulfilling the inclusion criteria, 
have been considered for this study. All patients received 
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antibiotic treatment with fluoroquinolones (ciprofloxacin 
1 g daily for 14 days or levofloxacin 500 mg daily for 14 
days). Eighty-four patients received a probiotic treatment 
and namely a commercial association of Enterococcus 
faecium and Saccharomyces boulardii (Enterelle plusTM: 
Enterococcus faecium EF41, Saccharomyces boulardii 
LYO SB28, Saccharomyces boulardii SP92 and 
Lactobacillus acidophilus LA14; Bromatech, Milano, 
Italy; 2 tablets daily for 14 days) during antibiotic treat-
ment, followed by treatment with Lactobacilli (FemelleTM: 
Lactobacillus jensenii KS121.1, Lactobacillus rhamno-
sus LR32, Lactobacillus plantarum LP115, Lactobacillus 
acidophilus LA14; Bro-matech, Milano, Italy; 1 tablet 
daily for 14 days after antibiotic treatment). This regimen 
has been chosen with the aim to reduce the treatment time 
and to cover both the period of treatment with antibiotics 
(since Saccharomyces boulardii is often prescribed in 
association with antibiotics) and the following period, to 
positively modify the microbiome.

Twenty patients received antibiotic treatment alone. 
Association treatment has been proposed to all patients 
and the treatment option (probiotics + antibiotic or anti-
biotic alone) was chosen according to patient preference. 
After the treatment, a complete microbiological analysis 
(including culture for bacteria, mycoplams, and chla-
mydia in semen and in prostatic secretion after prostate 
massage) was repeated. We evaluated the prevalence of 
polymicrobic/unimicrobic infections, the prevalence of 
identified germs, and for each group the percentage of 
eradication after treatment.

Statistics

All statistical analyses were performed using SPSS soft-
ware (Version 27, IBM, Segrate [MI], Italy). All data 
have been analyzed for normality of distribution using 
the Kolmogorov–Smirnov test of Normality. Results 
were expressed as mean ± standard deviation (SD) when 
normally distributed, or as median [quartiles] when not 
normally distributed. The differences between continu-
ous variables were analyzed by analysis of variance 
(ANOVA). The differences between discrete variables 

were analyzed by chi-square test or Fisher test (if the 
expected count was <5). Values of p <.05 were consid-
ered statistically significant.

Results

The baseline clinical and seminal data of patients are 
reported in Table 1. No significant variations have been 
noted among the studied populations.

Mild symptoms have been reported in 11 of 104 
patients (10.6%) and moderate symptoms in 93 patients 
(89.4%). No differences have been observed for IPSS 
score among the two studied groups. The treatment was 
performed by all patients without any side effect.

Polymicrobial infections have been observed in 11% 
of patients, while infections due to a single germ were 
reported in 89% of the patients. Table 2 reports the identi-
fied germs and their prevalence in our study population.

After the treatment was performed, a complete eradi-
cation with negative semen culture and microbiological 
analysis on prostatic secretion was observed in 64 of 84 
patients (76.2%), while only 10 of 20 patients receiving 
antibiotics alone (50%; p < .05) reported negative micro-
biological analysis (Figure 1).

Persistent infections have been observed only in 
patients with infections due to Enterococcus faecalis and 
Escherichia coli. We therefore retrospectively analyzed 
these populations of patients in the two groups.

Table 1. Clinical and Seminal Parameters of Patients.

Clinical/Seminal parameters Antibiotic + probiotics (N = 84) Antibiotic only (N = 20)

Age (years) 34.28 ± 6.21 37.21 ± 4.24
IPSS score 12.52 ± 4.10 13.0 ± 3.70
Seminal volume (mL) 3.1 ± 0.97 3.70 ± 2.10
Sperm concentration (×106/mL) 28.85 ± 11.28 19.1±7.69
Total sperm motility (%) 35.5 ± 19.11 25.0 ± 16.83
Normal morphology (%) 10.75 ± 9.77 15.5 ± 12.73

Note. Association of probiotic treatment with antibiotics in male accessory gland infections. IPSS = International Prostate Symptom Score.

Table 2. Identified Germs and Prevalence in Our Study 
Population (N = 104).

Type of germ
No. of patients

(N = 104) %

Enterococcus faecalis 57 54.98
Escherichia coli 24 22.64
Klebsiella pneumoniae 10 9.7
Citrobacter 10 9.7
Morganella morganii 3 3.23
Proteus mirabilis 3 3.23
Pseudomonas aeruginosa 3 3.23
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Despite the eradication rate was higher in patients with 
infections due to E. faecalis and E. coli treated with pro-
biotics than in patients treated with antibiotics alone, the 
difference was not statistically different.

In fact, 47 patients with MAGI due to E. faecalis 
received the association therapy, while 10 patients 
received antibiotics alone. After the treatment, negative 
microbiological examinations have been demonstrated in 
34 of 47 (72.3%) patients treated with the association 
therapy, while only in 5 of 10 (50%) patients who received 
antibiotic treatment alone.

A total of 20 patients with MAGI due to E. coli 
received the association therapy, while four patients 
received antibiotics alone. After the treatment, negative 
microbiological examinations have been demonstrated in 
13 of 20 (65%) patients treated with the association ther-
apy, while only 2 of 4 (50%) patients received antibiotic 
treatment alone.

Discussion

Increasing interest has been directed toward the study of 
the human microbiome, defined as the ecological com-
munity of commensal, symbiotic, and pathogenic micro-
organisms and their genetic content inhabiting the human 
body (Ochoa-Repáraz & Kasper, 2018). While our own 
human genome contains approximately 20,000 protein-
encoding genes, it has been estimated that the sheer num-
ber of microbiota living on and inside of us is at least 10 
times the number of somatic and germ cells in our bodies 
(Turnbaugh et al., 2007). As we are beginning to under-
stand the role of the microbiome in healthy humans, it is 
becoming increasingly clear that there exists interplay 
and symbiotic relationships between our bodies and these 
microorganisms, the most abundant of which can be 
found in the gut. Deviations from the “normal” human 

gut microbiome have been discovered in a variety of dis-
eases and conditions, including inflammatory bowel dis-
ease, colorectal cancer, obesity/metabolic syndrome, type 
2 diabetes mellitus, breast cancer, autoimmune disease, 
autism spectrum disorder, post-traumatic stress disorder, 
and responsiveness to visceral pain (Li et al., 2016).

Dysbiosis of the microbiome within a particular ana-
tomic site may not solely affect that site. This imbalance 
may cause expression of proinflammatory cytokines that 
spread via the circulatory system to distant sites in the 
body, leading to systemic inflammation (Forbes et al., 
2016; Porter et al., 2018). The gastrointestinal microbi-
ome plays an important role in the immune system, and 
dysbiosis of the gastrointestinal microbiota can lead to 
systemic inflammation (Tilg & Kaser, 2011). Namely, the 
gastrointestinal microbiome composition is significantly 
different in men with symptoms of prostatitis from those 
without (Arora et al., 2017). In a comprehensive approach 
to evaluating changes in the gut microbiome in men with 
prostatitis, Shoskes et al. demonstrated several individual 
bacterial taxa over-represented and under-represented in 
the gut of patients with prostatitis versus controls. They 
observed an increase in alphaprotobacteria in the gut 
microbiome in patients with prostatitis. The most signifi-
cant species underrepresented was Prevotella (genus), 
known to colonize the gastrointestinal tract and suspected 
to play a role in mitigating inflammation, as compared to 
controls (Shoskes et al., 2016).

In 2017, Mändar et al. (2017) studied seminal micro-
biome in patients with prostatitis and demonstrated in 
seminal plasma an increase in Firmicutes and a reduction 
in Lactobacilli. Moreover, the increased level of 
Firmicutes has been previously associated with gut and 
systemic inflammation (Spychala et al., 2018).

According to these preliminary data, the goal for a 
complementary probiotic treatment in patients with pros-
tatitis should be to improve the level of Lactobacilli and 
Prevotella and to reduce the level of Firmicutes. Previous 
data in mice demonstrated the role of S boulardii in mod-
ulating gut microbiota and namely in reducing the per-
centage of Firmicutes (Dong et al., 2019).

The barrier effect to infection of Lactobacillus species 
in the female urogenital tract has been demonstrated to 
contribute to the control of vaginal microbiota (Boris & 
Barbés, 2000). The regulatory roles attributed to 
Lactobacillus species in the vaginal microbiota have 
attracted interest because of potential therapeutic applica-
tions (Reid et al., 2003). Lactobacillus inhibits the anaer-
obes Peptostreptococcus anaerobius and Prevotella bivia 
in vivo (Skarin & Sylwan, 1986; Strus et al., 2002). In 
vitro studies have been reported about the ability of 
human vaginal isolates of Lactobacilli (Lactobacillus 
acidophilus, Lactobacillus jensenii, Lactobacillus 

Figure 1. Eradication Rate in Patients Treated With 
Antibiotics and With Antibiotics Associated With Probiotics 
(*p < .005).
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gasseri, and Lactobacillus crispatus) of inhibiting the 
growth of P. bivia by a multifaceted mechanism, includ-
ing the production of hydrogen peroxide, lactic acid, and 
antibacterial compounds, including bacteriocins or bacte-
riocin-like molecules, nonbacteriocin molecules, and 
non-lactic acid molecules (Servin, 2004).

Based on these premises, we evaluated whether the 
administration of a specific probiotics, namely S. boular-
dii and vaginal Lactobacilli, might be effective in reduc-
ing the rate of persistent infections in patients with 
infective prostatitis. We demonstrated an increase in the 
eradication rate in patients receiving probiotic treatment 
versus controls, confirming the effectiveness of this com-
plementary treatment.

Some persistent infections have been observed in the 
group receiving probiotics only in patients with infec-
tions due to E. faecalis and E. coli. Several studies 
reported that E. faecalis and E. coli are the most frequent 
pathogens isolated from ejaculates of patients with 
MAGI. Although a high percentage of persistent infec-
tions after antibiotic treatment has been observed (50%), 
the association of antibiotic treatment with a sequential 
probiotic treatment significantly reduced the rate of per-
sistent infections (40% for E. faecalis and 25% for E. 
coli) also in this populations of patients.

Conclusion

Despite the limitations of this study, retrospectively per-
formed on a relatively small sample scale and without 
randomization of the patients, this preliminary study rep-
resents the first approach in using specific probiotic drugs 
as effective in reducing the rate of persistent infections in 
patients with MAGI. Moreover, perspective studies are 
needed to analyze the effect of the associated treatment, 
not only on the rate of persistent infections but also on 
clinical and seminal parameters (such as symptoms of 
prostatitis and seminal markers of inflammation). These 
results might help in future in orienting clinical choices 
for an integrated approach in the treatment of patients 
with male accessory gland infections.
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