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Abstract 
Background: The acceptable count of Leukocytospermia in semen sample 
has been defined by the World Health Organization (WHO) as ≤1 × 106 
WBC/ml. The presence of more than one million peroxidase positive white 
blood cells (WBC) per ml is considered abnormal and is labeled as “leukocy-
tospermia” [1]. But, is there any deterioration in the semen parameters in 
cases where the number of leukocytes is higher than “normal”, or is it an in-
dication for infection? Objective: To test the significance of the presence of 
leukocytes in the semen sample. Design: A retrospective randomised study. 
Materials and Methods: 6481 semen samples were divided into two groups 
according to the availability of the leukocytes. Group I includes samples with 
≤1 × 106 leukocyte/ml (n = 3948) and group II includes samples with >1 × 106 
leukocyte/ml (n = 2533). Semen samples were from partners of couples un-
dergoing infertility evaluation. Specimens were collected by masturbation, 
and subjected to routine semen analysis including count, motility, sperm 
morphology (assessments were performed according to the Tygerberg strict 
criteria), number of leukocytes present (identification of Leukocytes was done 
using peroxidase staining) and Mixed Antiglobin Reaction (MAR) test was 
done for detection of sperm surface antibodies. All semen samples from 
group II were sent for culture. Results: A comparison in the mean ± standard 
deviation (mean ± SD) between the two groups showed statistical significant 
differences in the mean ± SD motility (55.9 ± 27.8 vs 53.4 ± 27.3, P < 0.001), 
mean ± SD progressive motility (19.5 ± 14.7 vs 18.3 ± 14.2, P < 0.001) and 
mean ± SD rapid sperm movement (35.6 ± 54.9 vs 31.4 ± 19.9, P < 0.001), 
which could be mediated by the induction of lipid peroxidation by the Rad-
ical Oxygen Species (ROS) where the effect could be directed to nuclear 
DNA of sperm. All samples sent for culture were microbiologically negative. 
Conclusion: From the results obtained, we support the studies showing that 
the presence of leukocytes may not be linked to infection. Future studies are 
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needed to verify the effect of lipoperoxidation process as a result of leuko-
cytes’ presence and to determine the cut off number of leukocytes in semen to 
be considered of importance since the semen parameters were affected signif-
icantly. 
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1. Introduction 

When a typical semen analysis is performed, it is very difficult to differentiate 
white blood cells from other types of cells in the semen sample (such as sperma-
togenic originator cells). A relatively rapid and inexpensive method of differen-
tiating peroxidase positive white blood cells from other round cells in a semen 
sample makes use of the intrinsic peroxidase activity of these cells. Leuco Screen 
peroxidase stain (Leuco Screen test, FertiPro, Belgium) is based on this tech-
nique and is used to stain white blood cells in semen samples [1]. 

The acceptable count of leukocytospermia in semen sample has been defined 
by the World Health Organization (WHO) as ≤1 × 106 WBC/ml. The presence 
of more than one million peroxidase positive white blood cells (WBC) per ml is 
considered abnormal and is labeled as “leukocytospermia” [1]. Elevated count of 
leukocyte is found in the seminal fluid in 20% - 30% of men with infertility, even 
in the lack of infection in semen [2]. Several studies showed that leukocytospermia 
could significantly be a cause of male infertility by decreasing sperm motility and 
forward progression or by increasing the sperm DNA deficiency and hence af-
fecting the fertilizing ability of sperm and possibly the embryo quality [3] [4]. 

It is well known that semen analysis could be done either using manual scor-
ing of parameters [3] [4] [5] or by using computer-aided semen analysis (CASA) 
[6] which has been applied widely in andrology laboratories [7]. Although CASA 
helps in providing accurate information about sperm motility and dynamics [8] 
[9] [10], but extra care should be taken in samples with low count (<1 million 
sperm/ml) because computer may count other round cells as sperm especially if 
they (the cells) have diameters close to the sperm head size, which will affect the 
total count of sperm and hence the motility and give false results. Because of 
that, it is always recommended to make a manual reading and scoring of sam-
ples with severe oligozoospermia [11] [12] [13]. 

It was noticed the elevated number of semen samples with high number of 
WBC’s in our patients who were going through infertility evaluation in the Na-
tional Guard Health Affairs, King Fahad Hospital, Riyadh, Saudi Arabia, where this 
retrospective study took place in the period from June 2010 to December 2011. 

The current study aims to test the significance of the presence of leukocytos-
permia on the sperm parameters, and detect if it has any relationship with infec-
tion. 
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2. Material and Methods 

Six thousand, four hundred and eighty one (6481) semen sample were analyzed 
in this retrospective study and divided into two groups according to the number 
of leukocytes available. Group I, samples with ≤1 million/ml leukocytospermia 
(n = 3948) and Group II, samples with >1 million/ml leukocytospermia (n = 
2533). Semen sample were from partners of couples undergoing infertility eval-
uation. All results were collected from the files in the database system after the 
approval from the ethical committee. Semen collection was done by masturba-
tion and after an abstinence period of 2 - 5 days, Semen analysis was done ac-
cording to the WHO 2010 guidelines [14]. Sperm morphology was done ac-
cording to Kruger Tygerberg strict criteria. Identification of leukocytes was car-
ried out using peroxidase stain (Leuco Screen test, FertiPro, Belgium) [14] and 
Mixed Antiglobin Reaction (MAR) (FertiPro N.V. 8730 Beernem, Belgium) test 
was done for detection of any sperm surface antibody. Patients with leukocyte 
concentration in semen more than one million/ml were sent for culture [15]. 

3. Statistical Analysis 

The data were analyzed and expressed as mean values ± standard deviations us-
ing SPSS version 17 program (SPSS, Inc., IBM, Armonk, NY). Unpaired t-test 
was used in comparisons of numerical parametric data between different groups. 
The Mann-Whitney test was used in comparison of numerical non-parametric 
data between groups. Fisher’s exact test was used to compare percentages. Spear-
man correlation test was applied to analyze correlations between different quan-
titative variables. Values were considered significant when P-values were equal 
to or less than 0.05. 

Semen Analysis 

Was done following the WHO 2010 guidelines. After leaving the sample to li-
quefy (liquefaction time was noted), Sperm concentration was done using the 
Spermtrack counting chamber (Projects i Services R + D S.L. Cat. Agustin Es-
cardino 9, Edificiio3-Planta 1, 46,980 Paterna, Espana/Spain), sperm morpholo-
gy was done using the strict Tygerburg criteria after staining using the Sperm 
MAC staining and counting at least 200 sperm. For the detection of the leuko-
cytes, each sample was stained using the peroxidase staining [16] [17]. Perox-
idase positive: were the round cells stained brown/brown-reddish, these are po-
lymorph nuclear white blood cells, where the peroxidase negative: are the round 
cells stained pink, these are other round cells (e.g. spermatides). 

4. Results 

A comparison was done between the two groups using the mean ± SD and per-
centages. P-value of <0.05 was considered significant. 

There was a significant difference noticed between group I and group II in 
the motility 55.9 ± 27.8 vs 53.4 ± 27.3 (P < 0.001), normal morphology 15.00 ± 
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6.99 vs 13.44 ± 9.19 (P < 0.001) and in the progressive motility 39.1 ± 14.7 vs 
22.04 ± 8.67 (P < 0.001) respectively. There was also a significant difference in 
the rapid motility movement between the two groups 35.6 ± 54.9 vs 31.4 ± 19.9 
(P < 0.001) which could be explained by the induction of lipid peroxidation by 
the Radical Oxygen Species (ROS) where the effect could be directed to nuc-
lear DNA of sperm. All samples that were sent for culture were microbiologi-
cally negative. Comparison of physical and microscopic semen variables in group I 
(non-leukocytospermia) and group II (leukocytospermia) group is explained in 
Table 1. There was no significant difference noticed in the anti-sperm antibody 
between the two groups 4.54 ± 15.99 vs 4.53 ± 15.24 for the Sperm Mar (IgG) 
test and 19.96 ± 26.35 vs 17.6 ± 24.37 for the Sperm Mar (IgA) test (Table 2). 

5. Discussion 

The presence of leukocytes became a regular finding in semen samples of hus-
bands suffering from infertility. This could be an indication of an accessory 
gland or genitourinary infection [1]-[7], it may also be connected with other 
factors for example; autoimmune disorders, lifestyle habits such as smoking, ob-
esity or exposure to environmental pollution and defective spermatogenesis [18] 
[19]. 

In contrast, the variation in semen parameters in leukocytospermic semen 
samples compared with the non-leukocytospermic samples may be an expression 
of oxidative stress due to excessive creation of Reactive Oxygen Species (ROS) 

 
Table 1. Comparison of physical and microscopic semen variables. 

Semen variable 
Non 

leukocytospermia 
group (n = 3948) 

Leukocytospermia 
group (n = 2533) 

P-value 

Semen volume (ml) Mean ± SD 
1 - 8 

2.56 ± 1.67 
1 - 6.5 

2.61 ± 1.40 
NS* 

Liquefaction time (min) Mean ± SD 
20 - 45 

28.60 ± 8.10 
20 - 60 

39.00 ± 12.75 
<0.01 

Percentages of highly viscous samples 28 (7/25) 60 (15/25) <0.05 

Sperm count (million/ml) Mean ± SD 72.63 ± 85.00 81.90 ± 87.26 NS 

Normal sperm morphology* Mean ± SD 15.00 ± 6.99 13.44 ± 9.19 NS 

Progressive sperm movement Mean ± SD 39.1 ± 14.7 22.04 ± 8.67 <0.001 

Rapid sperm movement Mean ± SD 35.6 ± 54.9 31.4 ± 19.9 <0.001 

Total sperm motility Mean ± SD 55.9 ± 27.8 53.4 ± 27.3 <0.001 

*NS: Not significant; *Sperm morphology was scored using the strict criteria. 

 
Table 2. Comparison in the anti-sperm antibody testing. 

 
Non-leukocytospermic 

(n = 3948) 
Leukocytospermic 

(n = 2533) 
P-value 

Sperm Mar (IgG) % 4.54 ± 15.99 4.53 ± 15.24 NS 

Sperm Mar (IgA) % 19.96 ± 26.35 17.6 ± 24.37 NS 
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by the leukocytes or possibly due to dysfunction of the genital ducts and glands 
by an infectious process [20]. 

In the current study, there was a statistically significant increase in semen li-
quefaction time in the leukocytospermia group when compared with the non 
leukocytospermia group. This result supports previous studies finding reporting 
seminal hyper-viscosity in semen with >1 million/ml leukocytes. Semen hy-
per-viscosity is mostly explained by gland infection that commonly associates 
semen samples with high inflammation, and the dysfunction of the sex glands or 
possibly the male immune system [16] [17] [18] [19] [20]. 

Possibly, there is a limitation in our study as we wanted to include the IVF/ICSI 
trials finding for patients of our groups that had IVF/ICSI cycles and to find out 
the impact of the “high” number of leukocytes on the fertilization, blastocyst 
formation, pregnancy and abortion. It was not possible because at the time of 
writing the abstract there were not enough data available for their IVF/ICSI 
cycles. An opportunity for future study could include further data.  

6. Conclusion 

In summary, and from the results obtained, we support the studies showing that 
the presence of leukocytes may not be linked to infection and future studies are 
needed to verify the effect of lipoperoxidation process as a result of leukocytes 
presence and to determine the cut off number of leukocytes in semen to be con-
sidered of significance. Also, further studies are required to obtain more infor-
mation about the association of the presence of leukocytes in semen samples 
with the IVF/ICSI pregnancy and abortion. 
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