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Abstract 
Background: Genital tract infection is one of the causes of male infertility. Several 

studies have shown a role for human cytomegalovirus (CMV) in this context. In the 

present study, the prevalence of CMV in a population of male partners of infertile 

couples was estimated and the impact of CMV on sperm parameters was determined.   

Methods: In this cross sectional study, CMV DNA and virus copy number were ex-

amined in the semen of 150 participants including 80 with normal semen analysis 

(SA) and 70 with abnormal SA, by quantitative Real-Time PCR. Sperm parameters 

were compared between CMV positive and negative groups. Comparisons with p-

values under 0.05 were considered significant. Logistic regression was performed to 

control the effect of some variables with p<0.25 on sperm parameters.     

Results: CMV DNA was detected in the semen of 28 (18.6%) individuals. 21 men 

(30%) with abnormal SA and 7 (8.8%) with normal SA were positive for CMV DNA 

(p=0.001). The mean virus copy number was 883.1±4662.01 for the men with ab-

normal SA and 2525.7±12680.9 for those with normal SA (p=0.001). Sperm count 

was (32.1±23.5) x106 in CMV positive and (44.2±24.1) x106 in CMV negative 

groups (p=0.022). Normal sperm morphology was 2.73±2.83% and 5.99±5.44% in 

CMV positive and negative groups, respectively (p<0.001). After controlling some 

variables, the sperm morphology remains the only statistically significant sperm pa-

rameter that was reduced by CMV.  

Conclusion: The higher CMV prevalence in the semen of males with abnormal SA 

compared to normal SA and significant reduction of sperm morphology in the pres-

ence of CMV, are in favor of the negative impact of CMV on male fertility.  
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Introduction 
ytomegalovirus (CMV), a double–stranded 

DNA virus belongs to a family called her-

pesviridae or human herpesviruses (HHVs)  
 

(1, 2). CMV is spread by direct contact withinfec-

tious body fluids such as nasal secretions, saliva,  
 

 

 

 

 

tears, urine, genital secretion or breast milk (3). 

After contamination, the virus initially replicates 

in the epithelial cells at the site of entry, followed 

by hematogenous spread to numerous organs and 

cell types. CMV persists life–long in infected in-
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dividuals, with the genome detected in stem cells, 

myeloid precursor cells and monocytes (4). 

CMV contamination rate is higher among chil-

dren and young adults. Moreover, among males, 

this rate increases by the age. Other risk factors in 

adolescent males include the ethnicity (African 

Americans more than other races), some risky 

personal behaviors and living in either group liv-

ing or crowded situations (5).  

Infertility is defined as the inability to conceive a 

child after one year of unprotected intercourse. 

Approximately 15% of couples of reproductive 

age worldwide suffer from infertility and male 

factors account for half of them (6-8). In Iran, the 

prevalence of infertility is estimated to be 10.9% 

and male factor infertility accounts for 34% of all 

cases (9).   

Genital tract infections in human are proven to 

be one of causes of infertility. Sexually transmit-

ted diseases (STDs) in men cause genital injury, 

infections of semen, prostatitis, urethritis, epidi-

dymitis and orchitis (10). 

Viral infections of male genital tract have been 

investigated for years as possible causes of male 

infertility (11). There are several mechanisms by 

which viruses might influence male infertility in-

cluding direct effect on spermatogenesis resulting 

in sperm dysfunction, inflammatory changes in 

the composition of genital secretions and induc-

tion of immune response by production of anti–

sperm antibodies (12). 

In the literature, there are some discrepancies 

among studies showing the relationship between 

HHV infections (Including CMV, herpes simplex 

virus (HSV) and Epstein-Barr virus (EBV)) and 

sperm parameters or male infertility (13-16), with 

some studies confirming these relationship and 

some studies rejecting the same. For instance, in 

one of the studies with the impact of HHV infec-

tions on sperm parameters, it has been shown that 

the DNA of STD pathogens in semen was associ-

ated with reduced sperm count and motility (15).  

In this project we aimed to determine the preva-

lence of CMV in the semen of male partners of in-

fertile couple attending Ghadir Mother and Child 

hospital. The PCR method was used because im-

munohistochemistry (IHC) and PCR are often con-

sidered the most sensitive tests for detecting CMV. 

Furthermore, the association between presence of 

CMV in semen and sperm parameters was as-

sessed. 

 

 

Methods 
Selection of participants: The study was perform-

ed on 150 males, who attended the infertility cen-

ter of Ghadir Mother and Child hospital, affiliated 

to Shiraz University of Medical Sciences. The 

sample recruitment was done between February 

2015 and March 2016. According to WHO 2010, 

a semen sample was considered normal when fit-

ting the following criteria: count ≥15 million/ml, 

morphology ≥4%, and motility ≥32% (17). If at 

least one of the above criteria was not present, the 

sample was considered as abnormal SA. Accord-

ingly, 80 individuals had normal SA and 70 indi-

viduals had abnormal SA. Individuals with the 

age under 20 or over 55, concurrent malignancy, 

receiving medication for infertility were excluded 

from this study. The study was explained to all 

patients and informed consent was taken from all 

participants and the local ethics and scientific 

committee of Shiraz University of Medical Sci-

ences approved the study (Ethics code: IR.SUMS. 

REC.1393.6917).    
 

Semen analysis and DNA extraction: Semen sam-

ple was collected by masturbation in sterilized 

containers. Samples were immediately kept in an 

incubator and after liquefaction underwent micro-

scopic examination. Around 200 μl of each sam-

ple was kept at -80C until the time of DNA ex-

traction. DNA was extracted using Invisorb Spin 

Virus DNA Mini Kit (Stratec, Germany). 
 

Quantitative real-time PCR: The presence and lev-

el of genomic CMV DNA was evaluated in stud-

ied samples using genesig real-time PCR kit (Pri-

mer Design Ltd TM, Advanced kit, United King-

dom). The reaction mix for PCR was performed in 

20 μl total volume and the program used for this 

reaction was 1 cycle 95°C for 10 min, followed by 

50 cycles of 95°C for 5 s and 60°C for 60 s using 

Step One Plus Real-Time Thermocycler (Applied 

Biosystems, USA). The quality of quantitative 

real-time PCR was checked using pre-qualified 

and confirmed CMV negative and positive con-

trols. 
 

Statistical Analysis: The sample size was calculat-

ed to be 71 cases in each group, by considering 

the significance level of 0.05, power of 0.80, in 

addition to 8% and 25% positive CMV rate in 

infertile men with normal and abnormal SA, re-

spectively according to the previous studies and 

our pilot study. 
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SPSS 17 for windows was used for analysis. The 

comparison between groups for prevalence of 

CMV infection was done by Chi-Square test and 

the effect of presence of CMV on sperm parame-

ters was done by two-tailed t-test. The p- values 

under 0.05 were considered to be significant. To 

control the effect of some confounding variables 

with p<0.25, logistic regression was used.  
 

Results 
150 male partners of infertile couples were en-

rolled in this study. Demographic data of partici-

pants according to presence or absence of CMV 

are compared in table 1.  

Table 2 shows the presence of CMV and virus 

copy number compared between normal SA and 

abnormal SA groups.  

Sperm parameters in association with the pres-

ence or absence of virus were investigated among 

all participants. Data are shown in table 3. 

To control the effect of two variables with p-

value under 0.25 shown in table 1, logistic regres-

sion was performed. Table 4 shows the results.  

 

Table 1. Comparison of demographic data between CMV positive and CMV negative groups 
 

 CMV positive (28) CMV negative (122) p-value 

Age (years) 38.9±7.29 37.6±6.94 0.362 

BMI (kg/m2) 24.7±3.73 24.7±2.97 0.990 

Family history of infertility 7 (24 %) 22 (76%) 0.400 

Previous trauma to genitalia 5 (25%) 15 (75%) 0.536 

Previous mumps 7 (11.5%) 54 (88.5%) 0.061 

Varicocele surgery 6 (28.6%) 15 (71.4%) 0.230 

Medications 2 (18.2%) 9 (81.8%) 0.966 

Smoking 8 (17.4%) 38 (82.6%) 0.968 

Abdominal and genital surgery 7 (24.2%) 22 (75.8%) 0.409 

 

CMV: Cytomegalovirus. BMI: Body Mass Index. Data are presented as N (%) or mean±SD  

 

 
Table 2. Comparison of virus presence and copy number between normal and abnormal semen 

groups 
 

 Normal SA (80) Abnormal SA (70) p-value 

CMV positive  7 (8.8%) 21 (30%) 0.001 

Mean virus copy number in semen  883.1±4662.01 2525.7±12680.9 0.001 

 

CMV: Cytomegalovirus. SA: Semen Analysis. Data are presented as N (%) or mean±SD 

Table 3. Comparison of sperm parameters between CMV positive and CMV 

negative groups 
 

 CMV positive (28) CMV negative (122) p-value 

Count (×106/ml) 32.1±23.5 44.2±24.1 0.022 

Morphology (%) 2.73±2.83 5.99±5.44 ≤0.001 

Motility (%) 38.1±14.4 42.8±14.2 0.068 
 

CMV: Cytomegalovirus. Data are presented as mean±SD 

 

Table 4. Results of logistic regression on sperm parameters and previous mumps 

or varicocele surgery 
 

 B SE p-value Odds ratio (95% CI) 

Morphology -0.220 0.111 0.047 0.803 (0.646-0.998) 

Motility 0.008 0.020 0.672 1.008 (0.970-1.048) 

Count -0.015 0.012 0.208 0.985 (0.962-1.009) 

Varicocele surgery 0.471 0.583 0.419 1.601 (0.511-5.021) 

Previous mumps -1.090 0.532 0.040 0.336 (0.118-0.954) 

Constant -0.093 0.772 0.904 0.911 (0.201-4.138) 
 

CI: Confidence Interval 

 



D
o

w
n

lo
a

d
e

d
 fro

m
 h

ttp
://w

w
w

.jri.ir 

 

 

 

J Reprod Infertil, Vol 21, No 12 Apr-Jun 2020 127 

Namavar Jahromi B, et al. JRI 

Discussion 
CMV seroprevalence rate in Iran is estimated to 

be up to 98% (18, 19). CMV prevalence in semen 

is largely variable worldwide (11, 15, 20, 21). In 

Iran, CMV prevalence in semen is reported to be 

1.4% to 15% in infertile populations in different 

centers (1, 16, 22, 23). In our study performed in 

Ghadir Mother and Child hospital infertility cen-

ter, the prevalence of CMV in semen was estimat-

ed to be 18.6%. 

The impact of CMV on male fertility and/or 

sperm parameters is discussed in numerous stud-

ies and certain discrepancies exist. Some studies 

rejected any association between CMV presence 

in the semen and male infertility (1, 12, 14, 21, 

24), whereas some others debated a positive cor-

relation (11, 15, 20, 22).  

Our results showed a correlation between CMV 

presence in semen and male infertility. In our 

studied population, CMV positive and negative 

individuals were compared for some demographic 

variables. None of the variables was significantly 

different among positive and negative groups.  

It was found that the prevalence of CMV and the 

virus copy number in semen among males with 

abnormal SA were almost three folds more than 

those with normal SA, confirming the relationship 

between CMV and male factor infertility. Moreo-

ver, sperm count, morphology and motility were 

lower in CMV positive group compared to nega-

tive group. The reduction was statistically signifi-

cant for sperm count and morphology. However, 

to control the most effective variables with p<0.25 

(Previous mumps and varicocele surgery), logistic 

regression was performed. This regulation showed 

that sperm morphology was still significantly re-

duced by CMV. However, the sperm count, which 

initially showed statistical significant value, was 

probably masked by others variables (As shown in 

table 4). Interestingly, it was found that previous 

mumps is a significant confounder influencing 

sperm parameters. The finding is in agreement 

with previous data (25). 

CMV is able to replicate in male germ cells and 

so is proposed to contribute to male infertility; 

also CMV is easily transmissible by the infected 

semen to the partner (11). Moreover, the vertical 

CMV transmission from mother to the fetus is a 

threatening factor for the fetus, which might occa-

sionally lead to symptomatic congenital CMV in-

fection (cCMV) (26). Congenital CMV (cCMV) 

infection is the most common congenital infec-

tion, occurring in 1 per 150 live births. Approxi-

mately 10% of neonates with cCMV have symp-

tomatic manifestations at birth, such as intrauter-

ine growth retardation, hepatomegaly and micro-

cephaly which can lead to neurodevelopmental 

complications including mental retardation and 

sensorineural hearing loss (SNHL) (27). However, 

most infected newborns (85-90%) are asympto-

matic. Among them, 10-15% will develop SNHL 

or other permanent sequelae when grow up. The 

current targeted standard screening program for 

cCMV includes direct detection of virus in a sali-

va or urine sample by PCR in the first 2-3 weeks 

of age. Saliva PCR testing showed high sensitivity 

(97–100%) and specificity (99.9%) as a cCMV 

screening method (28). However, saliva should be 

collected at least one hour after the baby is breast-

fed for elimination of the risk of false positive 

results. Also, urine PCR as a confirmatory proce-

dure can also be used for eliminating the risk of 

CMV shedding in the breast milk of CMV sero-

positive mothers (29, 30). Antiviral treatment of 

selected newborns with valganciclovir for 6 months 

appears to effectively improve hearing and neu-

rocognitive outcomes (31).  

Although there are reports on the use of antiviral 

medications for the management of CMV viremia 

but currently no proven treatments or particular 

vaccine is available for CMV and no data address 

the efficacy of preventive strategies (32). There-

fore, despite the proven negative effect of CMV 

infection on general health of population, unfortu-

nately no definite management is available. So, it 

seems that discovery and implementation of CMV 

vaccine for the general population in the future 

may effectively prevent the adverse CMV effects.  

The present study has some limitations, e.g. 

small sample size. Future studies with larger sam-

ple sizes and treatment of the CMV semen posi-

tive men with antiviral medications accompanied 

by comparison of the semen parameters before 

and after treatment are recommended. Also, sim-

ultaneous evaluation of CMV in blood or other 

germ cells and direct comparison between virus 

copy number and each sperm parameter are sug-

gested.  

 

Conclusion 
Our results support the negative effect for the 

presence of CMV DNA in semen on sperm pa-

rameters specially sperm morphology and suggest 

for CMV involvement in male infertility.   

 

 



D
o

w
n

lo
a

d
e

d
 fro

m
 h

ttp
://w

w
w

.jri.ir 

 

 

 

128 J Reprod Infertil, Vol 21, No 12 Apr-Jun 2020 

Cytomegalovirus in Semen and Sperm Parameters JRI 

Acknowledgement 
We would like to express our gratitude to the 

participants of this study. This study was finan-

cially supported by Vice Chancellor for Research 

of Shiraz University of Medical Sciences with the 

grant number of 92-01-50-6917. 

 

Conflict of Interest 
The authors have no conflicts of interest.  

 

References 
1. Habibi M, Bahrami A, Morteza A, Sadighi Gilani 

MA, Hassanzadeh G, Ghadami M, et al. Study of 

cytomegalovirus infection in idiopathic infertility 

men referred to Shariati hospital, Tehran, Iran. Iran J 

Reprod Med. 2014;12(2):151-4. 
 

2. Malm G, Engman ML. Congenital cytomegalovirus 

infections. Semin Fetal Neonatal Med. 2007;12(3): 

154-9. 
 

3. Mack I, Burckhardt MA, Heininger U, Prufer F, 

Schulzka S, Wellmann S. Symptomatic congenital 

cytomegalovirus infection in children of seroposi-

tive women. Front Pediatr. 2017;5:134. 
 

4. Buxmann H, Hamprecht K, Meyer-Wittkopf M, Fri-

ese K. Primary human cytomegalovirus (CMV) in-

fection in pregnancy. Dtsch Artztebl Int. 2017;114 

(4):45-52. 
 

5. Stadler LP, Bernstein DI, Callahan ST, Turley CB, 

Munoz FM, Ferreira J, et al. Seroprevalence and risk 

factors for cytomegalovirus infections in adolescent 

females. J Pediatric Infect Dis Soc. 2013;2(1):7-14. 
 

6. Jung JH, Kim MH, Kim J, Baik SK, Koh SB, Park 

HJ, et al. Treatment of leukocytospermia in male in-

fertility: a systematic review. World J Mens Health. 

2016;34(3):165-72. 
 

7. Nasri F, Gharesi-Fard B, Namavar Jahromi B, Far-

azi-Fard MA, Banaei M, Davari M, et al. Sperm 

DNA methylation of H19 imprinted gene and male 

infertility. Andrologia. 2017;49(10). 
 

8. Berek JS. Berek & Novak's gynecology. 14th ed. 

Philadelphia: Lippincott Williams & Wilkins; 2007. 

1671 p. 
 

9. Parsanezhad ME, Namavar Jahromi B, Zare N, Ker-

amati P, Khalili A, Parsa-Nezhad M. Epidemiology 

and etiology of infertility in Iran, systematic review 

and meta-analysis. J Womens Health Issues Care. 

2014;2(6):1-6. 
 

10. Gimenes F, Souza RP, Bento JC, Teixeira JJ, Ma-

ria-Engler SS, Bonini MG, et al. Male infertility: a 

public health issue caused by sexually transmitted 

pathogens. Nat Rev Urol. 2014;11(12):672-87. 
 

11. Naumenko VA, Tyulenev YA, Yakovenko SA, 

Kurilo LF, Shileyko LV, Segal AS, et al. Detection 

of human cytomegalovirus in motile spermatozoa 

and spermatogenic cells in testis organotypic cul-

ture. Herpesviridae. 2011;2(1):7. 
 

12. Eggert-Kruse W, Reuland M, Johannsen W, Stro-

witzki T, Schlehofer JR. Cytomegalovirus (CMV) 

infection--related to male and/or female infertility 

factors? Fertil Steril. 2009;91(1): 67-82. 
 

13. Naumenko V, Tyulenev Y, Kurilo L, Shileiko L, 

Sorokina T, Evdokimov V, et al. Detection and 

quantification of human herpes virus types 4-6 in 

sperm samples of patients with fertility disorders 

and chronic inflammatory urogenital tract disease. 

Andrology. 2014;2(5):687-94. 
 

14. Neofytou E, Sourvinos G, Asmarianaki M, Spandi-

dos DA, Makrigiannakis A. Prevalence of human 

herpes virus types 1-7 in the semen of men attend-

ing an infertility clinic and correlation with semen 

parameters. Fertil Steril. 2009;91(6):2487-94.  
 

15. Bezold G, Politch JA, Kiviat NB, Kuypers JM, 

Wolff H, Anderson DJ. Prevalence of sexually 

transmissible pathogens in semen from asympto-

matic male infertility patients with and without 

leukocytospermia. Fertil Steril. 2007;87(5):1087-

97.  
 

16. Behboudi E, Mokhtari-Azad T, Yavarian J, Ghava-

mi N, Seyed Khorrami SM, Rezaei F, et al. Mole-

cular detection of HHV1-5, AAV and HPV in 

semen specimens and their impact on male ferti-

lity. Hum Fertil (Camb). 2018;22(2):133-8. 
 

17. World health organization, department of repro-

ductive health and research. WHO laboratory man-

ual for the examination and processing of human 

semen. 5th ed. Geneva: World health organization; 

2010. 287 p. 
 

18. Shaiegan M, Rasouli M, Zadsar M, Zolfaghari S. 

Meta-analysis of cytomegalovirus seroprevalence 

in volunteer blood donors and healthy subjects in 

Iran from 1992 to 2013. Iran J Basic Med Sci. 

2015;18(7):627-34. 
 

19. Eivazi-Ziaei J, Movassagpour A, Asgharzadeh M, 

Dastgiri S. Seroprevalence of cytomegalovirus in 

blood donors in the northwest of Iran. J Analyt Res 

Clin Med. 2013;1(2):96-100. 
 

20. Dejucq N, Jégou B. Viruses in the mammalian 

male genital tract and their effects on the reproduc-

tive system. Microbiol Mol Biol Rev. 2001;65(2): 

208-31. 
 

21. Kapranos N, Petrakou E, Anastasiadou C, Kotroni-

as D. Detection of herpes simplex virus, cytomeg-

alovirus, and Epstein-Barr virus in the semen of 

men attending an infertility clinic. Fertil Steril. 

2003;79 Suppl 3:1566-70. 
 

22. Mohseni M, Mollaei H, Arabzadeh SA, Mirshekari 

TR, Ghorbani P. Frequency of cytomegalovirus in 



D
o

w
n

lo
a

d
e

d
 fro

m
 h

ttp
://w

w
w

.jri.ir 

 

 

 

J Reprod Infertil, Vol 21, No 12 Apr-Jun 2020 129 

Namavar Jahromi B, et al. JRI 

fertile and infertile men, referring to Afzalipour 

hospital IVF research center, Kerman, Iran: a case-

control study. Int J Reprod Biomed (Yazd). 2018; 

16(7):443-6. 
 

23. Tafvizi F, Baghdadi K, Hayati Roodbari N. Lack 

of relatedness between human cytomegalovirus in 

semen and male infertility. Iran J Med Microbiol. 

2016;10(3):39-46. 
 

24. Klimova RR, Chichev EV, Naumenko VA, Ga-

dzhieva ZS, Tsibisov AS, Adieva AA, et al. [Her-

pes simplex virus and cytomegalovirus in male 

ejaculate: herpes simplex virus is more frequently 

encountered in idiopathic infertility and correlates 

with the reduction in sperm parameters. Vopr Vi-

rusol. 2010;55(1):27-31. 
 

25. Kanduc D. Describing the potential crossreactome 

between mumps virus and spermatogenesis-associ-

ated proteins. Endocr Metab Immune Disord Drug 

Targets. 2014:14(3):218-25. 
 

26. Swanson EC, Schleiss MR. Congenital cytomegal-

ovirus infection: new prospects for prevention and 

therapy. Pediatr Clin North Am. 2013;60(2):335-

49. 
 

27. Suganuma E, Oka A, Sakata H, Adachi N, Asanu- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ma S, Oguma E, et al. 10-year follow-up of con-

genital cytomegalovirus infection complicated with 

severe neurological findings in infancy: a case re-

port. BMC Pediatr. 2018;18(1):369. 
 

28. Gantt S, Bitnun A, Renaud C, Kakkar F, Vaudry 

W. Diagnosis and management of infants with con-

genital cytomegalovirus infection. Pediatr Child 

Health. 2017;22(2):72-4. 
 

29. Lanzieri TM, Dollard SC, Josephson CD, Schmid 

DS, Bialek SR. Breast milk-acquired cytomegalo-

virus infection and disease in very low birth weight 

and premature infants. Pediatrics. 2013;131(6): 

e1937-e45. 
 

30. Gang MH, Chang MY. Breast milk-transmitted 

cytomegalovirus infection in preterm infants. Neo-

natal Med. 2018;25(2):58-65. 
 

31. Ronchi A, Shimamura M, Malhotra PS, Sánchez 

PJ. Encouraging postnatal cytomegalovirus (CMV) 

screening: the time is NOW for universal screen-

ing! Expert Rev Anti Infect Ther. 2017;15(5):417-

9. 
 

32. Cunningham FG, Leveno KJ, Bloom SL, Hauth 

JC, Rouse DJ, Spong CY. Williams Obstetrics. 25 

th ed. New York: McGraw-Hill; 2001. 1404 p. 

 

 


