ORIGINAL ARTICLE

Influence of Leukocytospermia on Semen Parameters and the
Outcome of Intracytoplasmic Sperm Injection
Hela Hannachi1, Hanen Elloumi2, Salma Ben Khlifa3, Manel Hamdoun4, Khadija Kacem5, Olfa Bahri6

A b s t r ac t
Background: Leukocytospermia (LCS) is implicated in male infertility since it was found in 30% of the infertile male. However, its influence on
semen parameters remains controversial.
Aims and objectives: This study aimed to determine the impact of LCS on semen parameters and intracytoplasmic sperm injection (ICSI) results
in infertile couples.
Materials and methods: A retrospective clinical study was conducted at Aziza Othmana Hospital of Tunis. Sperm parameters from infertile men
were studied for volume, motility, vitality, and morphology according to seminal leukocytes. Intracytoplasmic sperm injection results were also
compared to those observed in a control group matched by age, ICSI indication, hormonal profile, and endometrium thickness.
Results: No statistical difference was observed for all semen characteristics except the volume which was higher for the non-leukospermic
group (p = 0.035).
Conclusion: Intracytoplasmic sperm injection outcomes were lower in the leukospermic group than the controls but the difference was not
statistically significant.
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I n t r o d u c t i o n

1,6

Leukocytospermia (LCS) or pyospermia is observed in 10–32% of
infertile men; it is defined, by the World Health Organization (WHO),
as the presence of at least one million leukocytes per milliliter of
semen (WHO, Manual 2010). Leukocytospermia is considered as
an indicator of genital tract infection or inflammation; that is why
it is one of the evaluated parameters in the seminal analysis when
male infertility is diagnosed.1 This association remains controversial
since high concentrations of semen leukocytes were also reported
in the absence of inflammatory symptoms or microbial infection.2
Although semen leukocytes are essential to remove pathogens
and abnormal cells from seminal fluid, their presence at high
concentrations can hurt semen quality. Some studies suggested
that LCS decreased sperm motility and count while others reported
a high frequency of altered spermatozoon associated with LCS.3
Leukocytospermia results in high concentrations of reactive
oxygen species (ROS) produced by leukocytes which can lead to
sperm damage via membrane alterations, DNA fragmentation, and
protein inactivation.4,5
Few and contradictory reports were published about the
influence of LCS on the outcomes of in vitro fertilization (IVF)/
intracytoplasmic sperm injection (ICSI). Some authors reported
a reduced fecundation rate associated with LCS.6 Conversely, no
negative influence of LCS on fertilization and pregnancy rates
following IVF or ICSI was observed in other studies.7 This is the first
Tunisian study conducted to evaluate the impact of LCS in semen
parameters and its influence on the outcomes of ICSI.

M at e r ia l s

and

M e t h o d s

Studied Population
This retrospective study was conducted for 9 months; it included
60 patients undergoing ICSI at the assisted reproduction unit
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of Aziza Othmana Hospital (Tunis, Tunisia). All patients were
asymptomatic for genitourinary infections and had been screened
for Chlamydia, genital Mycoplasma, and other bacterial infections
during follow-up. All patients with a history of smoking, drug
consummation, toxin exposure, azoospermia, genital disorders,
such as, varicocele, testicular abnormalities, and systemic diseases
affecting fertility were excluded. The studied population was
subdivided into two groups after sperm analysis according to the
presence or the absence of LCS. These two groups were matched
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by partners’ age, ICSI indication, wives’ hormonal status, and
protocol stimulation ovarian response. The study was approved by
an institutional ethics committee. Written informed consent was
obtained from all patients.

Semen Analysis
Semen sample was collected by masturbation from all patients after
2–5 days of abstinence. It was liquefied by an incubation, for 30
minutes at 35°C before analysis. Semen analysis was performed for
the standard quality parameters according to the WHO guidelines
(WHO Manual 2010). Round cells and leukocytes were estimated
by a counting cell.

ICSI Procedure
At first, hormonal stimulation protocol was performed for partners
according to underlying pathology. Monitoring was performed by
ultrasound and serum estradiol levels. Oocyte retrieval, collection,
and preparation of the sperm collection, culture, evaluation, and
transfer of embryo were performed as described previously by Daya
et al.8 An eventual pregnancy was confirmed when serum beta-hCG
titer was ≥100 mUI/mL, 10 days after embryo transfer.
Intracytoplasmic sperm injection results were evaluated by
the index of sperm selection, fecundity and cleavage rates, topquality embryos, and pregnancy rates per oocyte retrieval and
embryo transfer.
The index of sperm selection is the proportion of final selected
spermatozoa from the initial concentration. The fecundity rate was
defined by the ratio of the attained zygote to microinjected oocytes.
Top-quality embryo corresponded to an embryo containing 4 equal
blastomeres and <10% of fragments.

Statistical Analysis
it was performed by IBM SPSS 17.0 software (SPSS, Inc., IBM,
Armonk, NY, USA). The student’s t-test was used to compare means
between different groups. Fisher’s exact test was used to compare
percentages. Values were considered significant when p values
were ≤0.05.

R e s u lts
Baseline Characteristics of the Two Groups
The mean age was 39 years for all patients and 33 years for their
partners. Male infertility was reported in 48%, female infertility
in 32% and no etiology was found in 20% of cases. A comparison
between leukospermic and non-leukospermic groups is reported
in Table 1. No statistically significant difference was observed in
the baseline characteristics between the two groups. There is also
no statistical difference for the medium number of retrieved and
mature oocytes.

Semen Parameters
Table 2 reports a comparison between the two groups according
to sperm parameters. No statistical difference was observed
for concentration, motility, vitality, and rate of typical form for
spermatozoa. The medium volume of collected sperm was higher
for the non-leukospermic group (p = 0.035).

ICSI Outcomes
Before ICSI, sperm preparation efficiency was 15.3 and 13.2% in
the two groups, respectively. A comparison between them for ICSI
outcomes is reported in Table 3. All studied parameters were lower
for the leukospermic group than for the controls but a difference
was not statistically significant.
34

Table 1: Comparison between leukospermic and non-leukospermic
groups for baseline parameters

Female age
(years)
Male age (years)
Type of infertility
Male infertility
Female infertility
Unexplained
etiology
Serum FSH level
at day 3 (mUI/mL)
Serum LH level at
day 3 (mUI/mL)
Serum E2 level at
1st day of ovulation triggering
(pg/mL)
Number of oocytes retrieved
Number of mature oocytes
Endometrium
thickness (mm)

Leukospermic group Non-leukospermic
(n = 30)
group (n = 30)
33.22 ± 5.39
33.58 ± 4.37

p value
NS

39.32 ± 6.62

39.16 ± 3.89

NS

43%
35%
22%

52%
28%
20%

NS
NS
NS

6.2 ± 2.53

6.28 ± 1.66

NS

3.77 ± 1.83

3.75 ± 1.68

NS

2,151 ± 1,064.96

1,716 ± 1,025.88

NS

8.6 ± 3.65

8.57 ± 5.75

NS

5.04 ± 2.23

4.64 ± 2.57

NS

10.31 ± 2.36

10.61 ± 2.16

NS

Table 2: Comparison between the leukospermic group and nonleukospermic groups for semen parameters
Leukospermic
group
2.04 ± 1.29
24.5 ± 30.91

Volume (mL)
Concentration
(million/mL)
Progressive
25.68 ± 17.52
mobility
Typical forms
29 ± 16.06
percentage (%)
Vitality (%)
53.63 ± 27.61

Non-leukospermic group
2.9 ± 1.63
29.8 ± 40.19

p value
0.035
0.564

31 ± 17.14

0.232

35 ± 24.61

0.386

62.5 ± 23.38

0.414

Table 3: Comparison between the leukospermic group and nonleukospermic groups for ICSI outcomes
Leukospermic
group
56.47 ± 0.32
67.7 ± 0.33
37.39 ± 0.38
31.2

Fecundity rate (%)
Cleavage rate (%)
Top embryos (%)
Pregnancy rate/
oocyte retrieval (%)
Pregnancy rate/em- 33.33
bryo transfer (%)

Non-leukospermic group
65.27 ± 0.36
78 ± 0.31
42.06 ± 0.38
37.5

p value
0.311
0.206
0.629
0.627

40

0.636

D i s c u s s i o n
The results of this study did not show any association between LCS
and alterations in sperm parameters; the only volume of semen
samples was lower when high concentrations of leukocytes were
observed probably due to an inflammation in reproductive male
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ducts. Up to now, the impact of LCS on sperm function is still
debated. Some authors reported a significant increase in semen
hyperviscosity in the LCS group, attributed to the inflammation
associated with male accessory gland infection, dysfunction of the
sex glands, or the immune response.9 Others observed a significant
decrease in sperm motility, concentration, and morphology. 3
Conversely, no significant difference was reported by several studies
between samples with or without LCS.7 These divergent results
could be attributed to methods used for leukocytes quantification
which are poorly correlated especially at low concentrations of
cells. In this study, we used morphologic evaluation based on
microscopic cytology; this method is simple and reproducible but
it is considered a subjective one. The gold standard recommended
by WHO is the peroxidase test. However, compared to immunocytochemical techniques or flow cytometry, this method has a low
sensitivity ranged from 47 to 68%.10 Cavagna et al. had previously
shown that a significant percentage of patients diagnosed with
LCS by flow cytometry are wrongly classified as non-LCS by the
peroxidase test.11 Indirect immunofluorescence was also used
for cell quantification; it is reported to be a reliable technique
with a limited risk of false-positive.12 Nowadays, flow cytometry
is considered the most precise method; however, its high cost
and the necessity of specific operational expertise limit its use in
routine.13 In addition, the threshold used to define LCS seems to
contribute to discordant results observed for the impact of LCS in
sperm parameters; that is why the value of one million proposed by
WHO is criticized by different authors.14 Some of them considered
it too high; others proposed to decrease it to 20,000 leukocytes/
mL.15 Recently, it was suggested that the presence of leukocytes
below the WHO threshold is associated with the deterioration of
sperm quality.14,16 In reality, LCS probably compromises indirectly
sperm motility and viability by increasing levels of nitric oxide (NO).
The concentration of this free radical increased when the activity
of NO synthase was affected in presence of LCS.11
We did not observe any statistically significant differences
between the LCS and non-LCS groups for fecundity rate, pregnancy
rates, and top-quality embryos; these results suggest the absence
of a negative impact for LCS on ICSI outcomes. Our results are in
agreement with those published by Lackner et al. and Cavagna et
al. who found comparable implantation rate (18 vs 10%, p = 0.10)
and clinical pregnancy rate (25 vs 14%, p = 0.13) with or without
LCS.7,11 Moreover, a recent meta-analysis, conducted to analyze the
relationship of LCS with fertilization rate and with the occurrence
of pregnancies after assisted reproduction techniques (ART),
confirmed the absence of adverse effects of LCS on the reproductive
potential after ART.17 However, it is important to notify that
leukocytes are the main source of inflammatory mediators and ROS
are important to spermatozoon capacitation and hyperactivation.18
Their presence in high concentration can lead, via ROS cocultured
inadvertently with spermatozoon during ART, to sperm damage
with a negative effect on oocyte fertilization and embryonic
development.19,20 Alteration of DNA integrity was described
particularly for men with severe oligoasthenospermia.21 That is why,
some authors proposed to perform sperm preparation before IVF
by reducing the time of sperm centrifugation, using a fresh sample,
and centrifugation on density gradient; these methods can lead to
reduce ROS by removal of leukocytes and scrap cells.6,22 It was also
reported that in addition to the incubation medium, antioxidants
like vitamins C and E, glutathione, hypotaurine, albumin, or N-acetyl
cysteine protect spermatozoon from DNA alteration and lipid

peroxidation.18,23–27 In some assisted medical procreation centers,
a selected sperm injection technique (IMSI) is used; this procedure,
based on sperm normality, is capable to bypass the negative effects
of LCS and consequences of ROS on sperm quality. 28 However,
the possibility that the presence of leukocytes is a benefit to ART
outcomes should be considered. According to Barraud-Lange et al.,
LCS was associated with increasing fertilization rate, cleavage rate,
clinical pregnancy rate, gestational age, and mean infant weight
for 3,508 IVF/ICSI cycles.29
In conclusion, the results of this first Tunisian study indicate that
LCS has no impact on sperm quality and ICSI outcomes. However,
a further trial with a larger sample size and targeting inflammatory
markers such as cytokines should be performed to confirm these
results. DNA fragmentation should be also studied to know if it is
interesting to use it as a prognosis marker for LCS patients who are
undergoing IVF.
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