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Abstract—Leukocytospermia, characterized by a leukocyte concentration exceeding 1×10⁶ cells/mL in semen, significantly impacts male 

reproductive health by impairing sperm function and reducing fertility potential. This condition arises from various etiologies, including 

infections, autoimmune responses, and lifestyle factors such as smoking and substance abuse. The presence of elevated leukocytes leads to 

increased production of reactive oxygen species (ROS), resulting in oxidative stress that damages sperm DNA, disrupts mitochondrial function, 

and alters sperm motility and morphology. Accurate diagnosis is essential and involves methods like peroxidase staining, immunocytochemistry, 

and flow cytometry to detect and quantify seminal leukocytes. Management strategies focus on addressing underlying causes and mitigating 

oxidative stress through antibiotic therapy for infections, anti-inflammatory agents, antioxidant supplementation, and lifestyle modifications. 

For clinicians, a comprehensive understanding of leukocytospermia is crucial for effective diagnosis and treatment, ultimately enhancing 

fertility outcomes in affected males. 
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I. INTRODUCTION  

eukocytospermia, defined as the presence of more 

than 1 million leukocytes per milliliter of semen, is 

a condition observed in approximately 30% of 

infertile men and up to 20% of fertile men. The clinical 

significance of leukocytospermia in male infertility remains a 

subject of debate, with studies presenting conflicting evidence 

regarding its impact on fertility outcomes. Some research 

suggests that elevated seminal leukocytes may impair sperm 

function through increased production of reactive oxygen 

species (ROS), leading to oxidative stress and potential sperm 

damage. Conversely, other studies have found no direct 

correlation between leukocytospermia and reduced fertility, 

indicating the need for further investigation.[1-8] 

For clinicians, the management of leukocytospermia 

involves a comprehensive approach that includes accurate 

diagnosis, identification of underlying causes, and appropriate 

treatment strategies. Diagnostic methods such as peroxidase 

staining, immunocytochemistry, and flow cytometry are 

employed to detect and quantify seminal leukocytes. 

Treatment options may involve antibiotic therapy when a 

bacterial infection is identified, anti-inflammatory agents to 

reduce inflammation, antioxidant supplementation to mitigate 

oxidative stress, and lifestyle modifications to address 

contributing factors. 

Leukocytospermia is a condition that has been associated 

with male infertility. The clinical significance of 

leukocytospermia in male infertility remains a subject of 

debate, with studies presenting conflicting evidence regarding 

its impact on fertility outcomes. Some research suggests that 

elevated seminal leukocytes may impair sperm function 

through increased production of reactive oxygen species 

(ROS), leading to oxidative stress and potential sperm 

damage. [9-15] 

II. ETIOLOGY 

Leukocytospermia can result from various factors, 

including: 

Infectious Causes: 

• Bacterial Infections: Pathogens such as Escherichia coli, 

Staphylococcus aureus, Chlamydia trachomatis, and 

Neisseria gonorrhoeae can infect the male genital tract, 

leading to inflammation and an influx of leukocytes into 

the semen. These infections may affect various parts of the 

reproductive system, including the urethra, prostate, 

epididymis, and testes. For instance, prostatitis 

(inflammation of the prostate gland) is often associated 

with elevated seminal leukocyte counts.  

• Viral and Fungal Infections: Although less common, viral 

infections (e.g., herpes simplex virus) and fungal 

infections can also cause inflammation in the male 

reproductive tract, resulting in leukocytospermia.[16-24] 

Non-Infectious Causes: 

• Varicocele: This condition involves the abnormal dilation 

of veins within the scrotum, leading to increased scrotal 

temperature and oxidative stress. These changes can 

trigger an inflammatory response, attracting leukocytes 

into the semen.  

• Autoimmune Disorders: Autoimmune responses may 

target sperm cells, leading to inflammation and increased 

leukocyte presence in semen. 

• Substance Use: The consumption of tobacco, alcohol, and 

marijuana has been linked to elevated seminal leukocyte 

counts. These substances can induce oxidative stress and 

inflammation in the reproductive tract.  
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• Obstructions and Trauma: Blockages in the reproductive 

tract or physical injuries can lead to the accumulation of 

semen, causing inflammation and an increase in 

leukocytes. 

• Systemic Illnesses: Conditions affecting the entire body, 

such as certain chronic diseases, can manifest as 

inflammation in the reproductive system, leading to 

leukocytospermia. 

It's important to note that in some cases, leukocytospermia 

may be idiopathic, meaning no specific cause is identified. A 

comprehensive evaluation, including patient history, physical 

examination, and appropriate laboratory tests, is essential to 

determine the underlying cause and guide effective treatment 

strategies.[25-31] 

III. DIAGNOSIS 

Accurate diagnosis is essential for effective management. 

Several diagnostic methods are available, each with its 

advantages and limitations: 

1. Peroxidase (Endtz) Test: This is a commonly used method 

that identifies peroxidase-positive leukocytes, primarily 

granulocytes, in semen samples. The test involves staining 

semen smears with a peroxidase-specific dye, resulting in a 

color change in the presence of these cells. While 

recommended by the World Health Organization (WHO) due 

to its simplicity and cost-effectiveness, the peroxidase test 

may not detect all leukocyte subtypes, such as lymphocytes 

and macrophages, potentially leading to underestimation of 

total leukocyte count.  

2. Immunocytochemistry: This technique employs monoclonal 

antibodies targeting specific leukocyte surface antigens, such 

as CD45, to accurately identify and quantify all leukocyte 

subtypes in semen. Immunocytochemistry is considered the 

gold standard for diagnosing leukocytospermia due to its high 

specificity and sensitivity. However, it is more time-

consuming, expensive, and requires specialized equipment and 

expertise, which may limit its routine clinical use.  

3. Flow Cytometry: Flow cytometry utilizes fluorescently 

labeled antibodies against leukocyte-specific markers to detect 

and quantify leukocytes in semen samples rapidly and 

accurately. This method allows for the analysis of large cell 

populations and provides detailed information on leukocyte 

subpopulations. Despite its advantages, flow cytometry is 

costly and necessitates specialized equipment and trained 

personnel, making it less accessible in standard clinical 

settings. [32-36] 

4. Seminal Granulocyte Elastase Test: This test measures the 

concentration of granulocyte elastase, an enzyme released by 

activated polymorphonuclear leukocytes, in seminal plasma. 

Elevated levels of granulocyte elastase indicate increased 

leukocyte activity and potential inflammation. While this 

immunoassay provides functional information about leukocyte 

activation, it does not offer a direct leukocyte count and may 

be influenced by other factors affecting enzyme levels.  

5. Direct Microscopic Examination: Using phase-contrast 

microscopy, clinicians can directly count round cells in semen 

samples. However, differentiating leukocytes from other 

round cells, such as immature germ cells and epithelial cells, 

can be challenging without additional staining techniques, 

potentially leading to inaccurate assessments.  

In clinical practice, the choice of diagnostic method 

depends on available resources, required accuracy, and 

specific patient circumstances. While advanced techniques 

like immunocytochemistry and flow cytometry offer precise 

results, their accessibility may be limited. Therefore, the 

peroxidase test remains widely used for initial screening, with 

more sophisticated methods reserved for confirmatory testing 

when necessary.[37-42] 

IV. MANAGEMENT 

Effective management of leukocytospermia involves 

identifying and addressing its underlying causes, reducing 

inflammation, and mitigating oxidative stress. 

1. Antibiotic Therapy: When leukocytospermia is associated 

with a bacterial infection of the male genital tract, antibiotic 

treatment is a primary intervention. Empirical broad-spectrum 

antibiotics, such as doxycycline or ciprofloxacin, are 

commonly prescribed to target potential pathogens. Studies 

have shown that antibiotic therapy can lead to improvements 

in sperm parameters, resolution of leukocytospermia, and 

increased pregnancy rates. However, the efficacy of antibiotics 

may vary, and their use should be guided by culture and 

sensitivity results when available. It's important to note that 

antibiotic therapy may not be effective in cases where no 

bacterial infection is present.  

2. Anti-inflammatory Medications: In cases where 

inflammation is present without a detectable infection, anti-

inflammatory medications may be beneficial. Nonsteroidal 

anti-inflammatory drugs (NSAIDs) can help reduce 

inflammation and decrease leukocyte concentrations in semen. 

For instance, the use of selective COX-2 inhibitors has been 

associated with improvements in sperm motility and 

morphology. However, the evidence is not conclusive, and 

further research is needed to establish standardized treatment 

protocols. [43-49] 

3. Antioxidant Supplementation: Leukocytes in semen can 

produce reactive oxygen species (ROS), leading to oxidative 

stress and sperm damage. Antioxidant supplementation aims 

to neutralize ROS and protect sperm function. Common 

antioxidants used include vitamin E, coenzyme Q10, and N-

acetyl-L-cysteine. In vitro studies have demonstrated that 

antioxidants can reduce ROS levels and improve sperm 

quality. However, clinical evidence supporting their routine 

use in managing leukocytospermia is limited, and more well-

designed studies are needed.  

4. Lifestyle Modifications: Certain lifestyle factors can 

contribute to leukocytospermia. Recommendations for patients 

include: 

• Smoking Cessation: Smoking has been linked to increased 

seminal leukocyte counts and oxidative stress. 

• Reducing Alcohol and Substance Use: Excessive alcohol 

consumption and use of recreational drugs can negatively 

impact semen quality. 

• Regular Ejaculation: Frequent ejaculation may help reduce 

the accumulation of leukocytes in semen. 
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• Stress Management: Chronic stress can affect immune 

function and may contribute to inflammation. 

Implementing these lifestyle changes can support overall 

reproductive health and may assist in managing 

leukocytospermia.  

5. Treatment of Underlying Conditions: Leukocytospermia 

may result from underlying conditions such as varicocele or 

prostatitis. Addressing these conditions directly can lead to 

improvements in semen parameters. 

• Varicocele Repair: Surgical correction of varicoceles has 

been associated with reductions in seminal leukocyte 

concentrations and improved fertility outcomes. 

• Prostatitis Management: Treatment of prostatitis with 

appropriate antibiotics and anti-inflammatory agents can 

resolve inflammation and reduce leukocytospermia.  

6. Assisted Reproductive Technologies (ART): In cases where 

leukocytospermia persists despite medical and lifestyle 

interventions, assisted reproductive technologies may be 

considered. Techniques such as intrauterine insemination (IUI) 

or in vitro fertilization (IVF) with intracytoplasmic sperm 

injection (ICSI) can bypass some of the barriers posed by 

compromised semen quality. These approaches can enhance 

the chances of conception for couples facing infertility related 

to leukocytospermia. 

In summary, the management of leukocytospermia 

requires a comprehensive and individualized approach. 

Clinicians should conduct thorough evaluations to identify 

potential infectious or inflammatory causes and tailor 

treatments accordingly. While antibiotics and anti-

inflammatory medications are mainstays of therapy when 

indicated, antioxidant supplementation and lifestyle 

modifications can serve as supportive measures. Ongoing 

research is essential to establish standardized treatment 

protocols and to better understand the impact of 

leukocytospermia on male fertility.[50-58] 

V. CONCLUSION 

Leukocytospermia remains a complex and debated factor 

in male infertility. While an increased presence of white blood 

cells (WBCs) in semen is often associated with oxidative 

stress, DNA fragmentation, and impaired sperm function, its 

direct impact on fertility outcomes is still not fully elucidated. 

For busy clinicians, a pragmatic approach involves 

recognizing leukocytospermia as a potential but not definitive 

cause of male infertility. It should prompt further investigation 

into possible underlying infections, inflammatory conditions, 

or lifestyle factors contributing to sperm dysfunction. Routine 

screening, coupled with advanced sperm function tests, can 

help differentiate physiological leukocytospermia from 

pathological cases requiring intervention. 

Management strategies should be tailored to individual 

cases, considering antibiotic therapy for infections, anti-

inflammatory treatments, antioxidant supplementation, and 

lifestyle modifications. Assisted reproductive techniques 

(ART) may be necessary in refractory cases. 

Ultimately, while leukocytospermia poses diagnostic and 

therapeutic challenges, a systematic and evidence-based 

approach can help clinicians optimize male fertility outcomes. 
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