World J Mens Health 2016 December 34(3): 165-172
https://doi.org/10.5534/wjmh 2016.34 3,165

Review Article

®
Treatment of Leukocytospermia in Male Infertility: A Systematic
Review

Jae Hung Jung"?, Myung Ha Kim??, Jiye Kim**, Soon Koo Baik*’, Sang-Baek Koh*®, Hyun Jun Park’,
8
Ju Tae Seo
'Department of Urology, “Institute of Evidence Based Medicine, *Yonsei Wonju Medical Library, *Department of Plastic Surgery, *Division of
Gastroenterology and Hepatology, Department of Internal Medicine, ®Department of Preventive Medicine, Yonsei University Wonju College

of Medicine, Wonju, "Department of Urology, Pusan National University School of Medicine, Busan, ®Department of Urology, Cheil General
Hospital and Women's Healthcare Center, Dankook University College of Medicine, Seoul, Korea

Male factors account for 20% to 50% of infertility cases, and infection in the genitourinary tract may play a contributing role in
up to 15% of male infertility. Leukocytospermia is a well-known indicator of infection or inflammation in the male sex glands and
the urogenital tract. Although great deal of effort has been expended to elucidate definite management strategies in infertile men
with leukocytospermia, the gold standard of treatment remains unclear. Until recently, broad spectrum antibiotics and
antioxidants have been used in the treatment of leukocytospermia for male infertility to eliminate infection and reduce reactive
oxygen free radicals produced inside cellular mitochondria as a result of inflammation. The present review reveals that antibiotics
might improve sperm parameters, the rate of resolution of leukocytospermia, the bacteriologic cure rate, and even the pregnancy
rate, although some reports conflict. Antioxidants might also have clinical benefits for sperm function as shown by in vitro studies.
However, the data are insufficient to conclude whether antibiotics and antioxidants for the treatment of infertile men with

leukocytospermia are effective or not. Better designed investigations into leukocytospermia are needed.
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INTRODUCTION

Infertility, defined as the inability of a sexually active,
non-contracepting couple to conceive after 1 year of regu-
lar intercourse, affects approximately 15% of couples, and
male factors are the cause in 20% to 50% of cases [1]. The
infectious process in the genitourinary tract may play a
contributing role in the reproductive function and fertility

in males. Infectious etiologies may be involved in up to
15% of male infertility cases [2]. In particular, leukocyto-
spermia is an abnormal laboratory finding defined by the
World Health Organization as the presence of 1x 10° leu-
kocytes/mL in human ejaculate and reflects the presence
of genital tract infection [3]. Previous studies have demon-
strated that leukocytospermia has negative impacts on
sperm function and integrity [4-6]. Aziz et al [4] reported a
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positive correlation between leukocytospermia and high
sperm deformity index scores, acrosomal damage, mid-
piece defects, and tail deformities.

It is generally accepted that leukocytospermia may in-
dicate infection or inflammation of the male sex glands
and urogenital tract [2,7]. Therefore, broad spectrum anti-
biotics have been routinely used in the treatment of leuko-
cytospermia for male infertility until recently [8]. In addi-
tion, antioxidants that can reduce reactive oxygen species
(ROS) produced by semen leukocytes have been used in
patients with leukocytospermia [2,7]. However, there is
no clear consensus on the effects of each treatment or on
whether leukocytospermia needs to be treated or not.
Furthermore, only 1 systematic review of the treatment of
leukocytospermia is available, and it was published in
2003 [8].

Therefore, we reviewed the literature regarding the clin-
ical significance and commonly used treatment options,
such as antibiotics and antioxidants, of leukocytospermia
for male infertility.

MATERIALS AND METHODS

1. Data sources

MEDLINE (January 1, 1976 to March 1, 2016), Embase
(January 1, 1985 to March 1, 2016), the Cochrane Library
(January 1, 1987 to March 1, 2016), and KoreaMed (June
1, 1958 to March 1, 2016) were searched with restrictions
to English and Korean language publications. The follow-
ing keywords and MeSH terms were searched through
MEDLINE: infertility, male; spermatozoa; anti-bacterial
agents; antioxidant; and relevant MeSH terms of pharma-
cologically active antioxidants, such as vitamins; ascorbic
acid; tocopherol; carotene; zinc; selenium; carnitine; fish
oils; plant oils; and so forth. Search strategies were adapt-
ed for other databases based on the MEDLINE strategy.
The bibliographic references of all included trials were re-
viewed to identify other potentially relevant studies.

2. Type of studies and participants

We included all randomized controlled trials (RCT) that
assessed the efficacy and safety of antibiotics and anti-
oxidants for the treatment of leukocytospermia in male
infertility. Non-RCTs and observational studies were ex-
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cluded. Infertile men with leukocytospermia without any
diseases that affected male fertility were included.

3. Data screening and extraction, risk of bias
assessment, and data analysis

The inclusion of all studies was independently decided
by two reviewers (JHJ and JK) based on the following se-
lection criteria: study population and intervention. Study
selection was made through 2 levels of screening: At the
first level, we screened titles and abstracts of identified
studies. At the second level, we screened the full text. Any
disagreement unresolved by discussion was reviewed by
the corresponding author (JTS). Data were extracted from
the eligible articles according to predefined criteria: au-
thor information, total number of participants, assessment
method of leukocytospermia, dose per day, main out-
comes, and adverse events. Methodological qualities for
each study were assessed by two reviewers (JHJ and JK) in-
dependently using the 7-item scale of risk of bias, devel-
oped by the Cochrane Bias Methods Group [9]. The six
sources of bias assessed were sequence generation, allo-
cation concealment, blinding, incomplete outcome data,
selective outcome reporting, and other sources of bias.
Any unresolved disagreements between reviewers were
resolved through discussion or review by the correspond-
ing author (JTS).

RESULTS

1. Antibiotics for the treatment of leukocytospermia
in male infertility

1) Included studies

The database search found 1,546 potentially eligible
articles. After screening abstracts and titles, we excluded
1,083 studies. A total of 30 articles were read in full and
evaluated and 11 articles subsequently met the criteria for
the systematic review [10-20]. Nineteen articles were ex-
cluded (non-RCT, 9; duplication, 7; did not meet eligi-
bility, 3) (Fig. 1).

Seven studies included asymptomatic infertile men, but
4 studies included men with accessory gland infection.
The included RCTs used a variety of leukocyte assessment
methods, such as the monoclonal antibody test, Endtz test,
peroxidase stain, and identification of round cells, while 4
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Records excluded
(n=1,083)

Full-text articles excluded, for
the following reasons:
-Did not meet eligiability (n=3)

studies did not report the leukocyte assessment method
[21]. Tetracyclines, quinolones, sulfonamides, macrolides,
and penicillins were used for intervention. Wide ranges of
doses and treatment durations were applied to the study
participants (Table 1).

2) Efficacy and adverse events

(1) Semen analysis: Nine of the 11 studies reported se-
men analysis after treatment. Three trials showed statisti-
cally significant improvement of sperm concentration
and/or motility between the treated and untreated group
[10,11,19]. However, there were no statistically signifi-
cant differences in sperm parameters between groups in 3
trials [15,17,20]. Interestingly, Merino and Carranza-Lira
[13] found that a statistically significant difference in semi-
nal pH was shown in the group treated with trimetho-
prim/sulfamethoxazole compared with placebo. In addi-
tion, Carranza-Lira et al [18] reported a decrement of the
number of normal sperm in the quinolone group com-
pared with the trimethoprim/sulfamethoxazole group.

é Records identified through Additional records identified
5 a database search through other sources
S (n=1,541) (n=5)
©
o
__J v v
— Records after duplicates removed
(n=1,113)
(o))
£
=
3 y
3]
2] Records screened R
(n=1,113) o

v
> .
= Full-text articles assessed
.-% for eligibility >
T (n=30) -Non-RCT (n=9)

-Duplication (n=7)

v
Z Studies included in
= qualitative synthesis
[8]
< (n=11)

Fig. 1. Flow diagram of screened,
excluded, and analyzed publica-
tions based on the inclusion and
exclusion criteria. RCT: random-
ized controlled trials.

One trial reported significant improvement of sperm mo-
tility and morphology using data from all participants who
had antibiotic treatment (co-trimoxazole, tetracycline, tri-
methoprim) (Table 2) [16].

(2) Leukocytospermia: Eight trials reported on the reso-
lution of leukocytospermia after treatment. Antibiotics re-
sulted in a statistically significant resolution of leukocyto-
spermia in 5 trials, in contrast to 3 trials which showed
non-significant effects of antibiotics on the resolution of
leukocytospermia (significant effect [11,12,14,16,19)/non-
significant effect [15,17,20]). Lewis-Jones et al [16] reported
significant resolution of leukocytospermia, but they used
data from all participants who had undergone antibiotic
treatment. Notably, Branigan and Muller [12] reported that
frequent ejaculation (at least every 3 days) with antibiotics
was more efficient than antibiotics alone (Table 2).

(3) Semen culture: The bacteriologic cure rate was
found in only 3 of 11 trials. All studies showed a statisti-
cally significant decrease in the number of seminal bac-
teria (Table 2) [11,19,20].
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(4) Pregnancy rate: Four studies reported the preg-
nancy rate after treatment. Only 1 trial showed statistically
significant improvement of the pregnancy rate in the treat-
ed group compared with the untreated group, although the
overall number of pregnancies was higher in the treatment
group (Table 2) (significant improvement [19]/non-sig-
nificant improvement [11,12,14]).

(5) Adverse events: Adverse events during RCTs were
reported in only 4 studies. Yanushpolsky et al [15] noted
that 5 patients failed to complete the study due to mild gas-
trointestinal adverse events and hypersensitivity in the
treated group. In addition, Vicari et al [19] also reported 10
mild and transient adverse events in the treatment group.
Two studies reported no adverse events in either the treat-
ed group or untreated group (Table 2) [13,20].

3) Risk of bias

Only two trials had a low risk of bias in random se-
quence generation. Allocation concealment was not per-
formed in any of trials. All but 1 trial failed to blind the par-
ticipants and personnel (5: high risk of bias, 5: unclear risk
of bias). Blinding of the outcome assessor was also per-

Baker (1984)

Branigan (1994)

Carranza-Lira (1998)

Comhaire (1986)

Erel (1997)

Krisp (2003)

Lewis-Jones (1996)

Merino (1995)

Vicari (2000

‘ . ‘ ‘ ‘ ‘ . @ ‘ ‘ ' Selective reporting (reporting bias)
‘."“.'0'0 Other bias

@ @ @ @ @ 0 @ 0 @ o ‘ Blinding of outcome assessment (detection bias)
0 0 ‘ ‘ ‘ ‘ ' ‘ ‘ ‘ 0 Incomplete outcome data (attrition bias)

0 0 0 @ @ 0 @ @ @ 0 ' Blinding of participants and personnel (performance bias)

@ @ ‘ @ @ 0 @ ‘ @ @ @ Random sequence generation (selection bias)
@ @ @ @ @ @ @ @ @ @ @ Allocation concealment (selection bias)

)
Yamamoto (1995)
)

Yanushpolsky (1995,

Fig. 2. Risk of bias summary for all included trials.
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formed inadequately (3: high risk of bias, 7: unclear risk of
bias). Due to follow-up loss, a high risk of bias in the in-
complete outcome data domain was found in 3 trials. On
the other hand, selective reporting and other bias domains
were relatively well described (Fig. 2).

2. Antioxidants for the treatment of leukocytospermia
in male infertility

Searches of the databases resulted in 97 articles. After
screening the abstracts and titles, none of the studies met
the eligibility criteria due to lack of randomization and/or
human studies.

DISCUSSION

Although a great deal of effort has been put into eluci-
dating the best treatment for leukocytospermia, a definite
management strategy has not been clearly established.
The current management focuses on the elimination of in-
fection and protection from ROS produced inside of cel-
lular mitochondria as a result of inflammation [2,7]. Based
on current best evidence, antibiotics and antioxidants
have become the mainstream treatment for leukocyto-
spermia [7].

In 2003, a meta-analysis of 12 studies showed that using
broad spectrum antibiotics to treat patients with leukocy-
tospermia might improve sperm concentration, motility,
and morphology. However, these studies did not report
the pregnancy rate or adverse events, which were the most
important primary end points for the infertile patients from
the included studies [8]. In our review, sperm parameters
and resolution of leukocytospermia were significantly bet-
ter in the treated group than the untreated group, in addi-
tion to a significant decrease in the number of seminal bac-
teria in the treatment group. However, only 1 of 4 trials
showed statistically significant improvement in pregnancy
rates in the treatment group [19]. Furthermore, an RCT
published in 2003 which was not included in the meta-
analysis failed to show the clinical efficacy of antibiotics
on sperm parameters or resolution of leukocytospermia
[20]. Regarding adverse events, all of the adverse events
occurred in the treated group, although these were mild
and transient [15,19].

Several in vitro studies have also investigated the effi-



cacy of antioxidant therapy for the treatment of leukocyto-
spermia [22-24]. Various antioxidants, such as vitamin E,
coenzyme Q10, and N-acetyl-L-cysteine, show sig-
nificantly reduced ROS in human semen and the possi-
bility of improving impaired sperm function [22-24].
However, no studies were eligible for our review due to a
lack of randomization and/or human studies.

Although some individual studies would contribute to
the current evidence on the efficacy of antibiotics and anti-
oxidants, the present review has several limitations from
clinical and methodological perspectives. First, the review
included few well-designed RCTs. Potentially biased stud-
ies exaggerate intervention effects and hence may lead to
wrong conclusions. Secondly, among the studies was a
great deal of clinical heterogeneity. About half of the stud-
ies did not describe the method of diagnosing leukocytos-
permia. The others used different diagnostic methods for
leukocyte counting in semen, such as direct counting, per-
oxidase stain, and immunocytochemical stain of leuko-
cytes. Direct counting of round cells in semen is highly in-
accurate due to the presence of immature germ cells,
which cannot be distinguished from leukocytes. Immuno-
cytochemical staining is well-known to be the gold stand-
ard for diagnosis of leukocytospermia, but its high cost and
the lack of standardization of immunocytochemical stain-
ing are the main limiting factors in daily practice [2].
Consequently, the World Health Organization recom-
mends peroxidase staining as the best alternative for diag-
nosis, although it cannot identify non-peroxidase-rich leu-
kocytes, such as lymphocytes [3]. Interestingly, Barraud-
Lange et al [25] showed that leukocytospermia appears to
be physiologic at moderate levels (< 10%mL) and did not
alter the sperm’s fertilization ability or clinical pregnancy
rates on assisted reproductive technology. In addition, a
wide variety of antibiotics with different doses and treat-
ment periods were used in the included trials. Moreover,
animal studies showed that antibiotics negatively affected
spermatogenesis or sperm parameters by causing sperma-
togenic arrest in the germ cell not protected from anti-
biotics by the blood-testis barrier [26]. Therefore, clini-
cians should bear in mind that an antibiotic’s proven effec-
tiveness, even in patients with leukocytospermia, may
have detrimental effects on male fertility.

We performed this qualitative review because a meta-
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analysis of studies with a high risk of bias and considerable
heterogeneity might be seriously misleading. There are in-
sufficient data to conclude whether antibiotics and anti-
oxidants for the treatment of infertile men with leukocyto-
spermia are effective or not. Further investigations into
leukocytospermia are needed.

CONCLUSIONS

The main question for this systematic review was: Is
there a benefit from antibiotics or antioxidants for leukocy-
tospermia in terms of human semen quality and fertility?
The studies we reviewed showed that antibiotics might
improve sperm parameters, the rate of resolution of leuko-
cytospermia, the bacteriologic cure rate, and even the
pregnancy rate. Antioxidants had a tendency to improve
sperm function in in vitro studies, but the data are in-
sufficient to draw firm conclusions. An effort should be
made to establish consistent recommendations for the use
of antibiotics and antioxidants in infertile men with
leukocytospermia.
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