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Abstract 
Background: While multiple factors can contribute to male infertility, genetic fac-
tors, such as chromosomal disorders or Y-chromosome microdeletion, are responsi-
ble for about 10% of male infertility. Considering the role of Y-chromosome micro-
deletions in men with oligozoospermia who volunteer for in vitro fertilization (IVF), 
the prevalence of such microdeletions in each particular community needs to be ex-
actly determined. Hence, the present study attempted to analyze the available litera-
ture on the frequency of chromosome microdeletion among Iranian infertile men.  
Methods: In the first stage, a systematic search was performed on international and 
Iranian databases including PubMed, Scopus, Web of Science, IranMedex, MEDLIB, 
and Scientific Information Database in order to extract all relevant studies published 
until December 1, 2014.  
Results: According to the literature review and meta-analysis process, Y chromo-
some microdeletions were present in about 12.1% (95% CI, 6.5-21.5) of Iranian in-
fertile men with azoospermia and severe oligozoospermia.  
Conclusion: Because of the presence of Y-chromosome microdeletion in at least 
12% of Iranian infertile men, it is necessary all the IVF centers, implement this Y-
chromosome microdeletion screening tests in the work-up of male infertility. 
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Introduction 
nfertility affects about 10%-15% of couples 
around the world (1). Male factor infertility 
is believed to be responsible for almost 50%  
 

of these cases (2). Genetic factors can be blamed 
for only 10% of cases of infertility in men (3). 
Male infertility is actually a multifactorial condi-
tion in which a variety of other factors including 
hormonal imbalance, erectile dysfunction, infec-
tions, antisperm antibodies, exposure to chemicals 
and radiation, testicular cancer, and varicocele may 
be involved (4). Nevertheless, infertility causes 
are unknown in 12%-41% of men (5). 

As one of the most common causes of male in-
fertility, chromosomal abnormalities, particularly 
sex chromosome anomalies, have been noticed in 
one out of every five men with azoospermia (6).  

 
 
 
 
Meanwhile, one or several chromosomal abnor-

malities, especially autosomal aberrations (includ-
ing Robertsonian and balanced translocations) and 
pericentric and paracentric inversions, have been 
documented in about 8% of men with severe oligo-
zoospermia (7). Azoospermia factor (AZF) micro-
deletion on the Y chromosome is another major 
genetic factor involved in male infertility (8-9). 
Since karyotype tests fail to detect the mentioned 
microdeletions in about 10%-15% of infertile men 
with azoospermia or severe oligozoospermia (10), 
a combination of a karyotype test and screening 
for Y chromosome microdeletions is necessary to 
confirm the presence of such microdeletions. More- 
over, while the association between large dele-
tions on the Y chromosome and male infertility 
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has been well established, rare cases of such dele-
tions have been identified. A previous study esti-
mated the frequency of  microdeletions on the Y 
chromosome among infertile and azoospermic 
men to be 5-10% and 6-16%, respectively (11). 
As the frequency of Y chromosome microdele-
tions in infertile men apparently depends on geo-
graphical factors and the number of evaluated se-
quence-tagged site (STS) markers, a meta-analysis 
was conducted to compare and combine the re-
sults of previous research on Y chromosome mi-
crodeletions in Iranian infertile men. 
 

Methods 
Literature search: In an attempt to retrieve the 

original English and Farsi language articles about 
the frequency of Y chromosome microdeletions 
among Iranian infertile men with azoospermia or 
severe oligozoospermia, a systematic search was 
performed on international and Iranian databases 
including PubMed, Scopus, Web of Science, Google 
Scholar, IranMedex (iranmedex.com), MEDLIB 
(medlib.ir), IranDoc (irandoc.ac.ir), and Scientific 
Information Database (sid.ir). All relevant articles 
which contained the selected key terms (Y chro-
mosome microdeletion and/or Iran) and published 
until December 1, 2014 were included. The refer-
ence lists of the extracted manuscripts were also 
checked to find other helpful articles. 

Inclusion and exclusion criteria: Studies were in-
cluded just if they had been published and index-
ed in one of the above-mentioned databases, used 
at least six STS markers in their screening proce-
dures, and recruited azoospermic and/or oligozoo-
spermic patients without a trace of chromosomal 
abnormalities or obstructive tracts problems. 

Data extraction: After selecting the relevant arti-
cles, the researchers extracted the first author’s 
name, and the geographical location and publica-
tion year of the study, the mean age of the partici-
pants, and the number of positive cases of infertil-
ity. 

Statistical analysis: The random effects model was 
applied to ensure the selection of more conserva-
tive estimates. Moreover, odd ratios (ORs) of in-
dividual studies were presented as forest plots. 
Cochran’s Q test and I2 were used to assess statis-
tical heterogeneity. The p-values less than 0.05 
suggested statistically significant heterogeneity in 
Cochran’s Q tests. In order to measure publication 
bias, funnel plots of precision and standard error 
against log (OR) were developed, i.e. asymmet-
rical funnel plots indicated publication bias. Begg 

and Mazumdar’s rank correlation and Egger’s re-
gression intercept were also carried out to evalu-
ate publication bias. The Comprehensive Meta-
Analysis 2.2 was used in all analyses (12). 
 

Results 
Following the above-mentioned procedure (Fig-

ure 1), 942 papers were extracted at the initial 
phase of their work. Of these, 13 articles were 
finally retrieved and analyzed (Table 1). Y chro-
mosome microdeletions were detected in roughly 
12.1% (95% CI, 6.5-21.5) of Iranian infertile men 
with azoospermia and severe oligozoospermia 
(Figure 2). Forest plot analysis indicated the het-
erogeneity of the frequency of Y chromosome mi-
crodeletions in azoospermic and oligozoospermic 
men. 

Meanwhile, as shown in figure 3, there was 
enough evidence indicating the presence of publi-
cation bias (p=0.01734 for Begg and Mazumdar’s 
rank correlation analysis; p=0.00161 for Egger’s 
regression intercept). Also, the frequency of Y-
chromosome microdeletions was related to ethnic 
and territorial differences (Table 2). 

 

Figure 1. Summary of the literature search and study selection. 
Studies dealing only with Y chromosome microdeletions among 
Iranian infertile men with azoospermia and severe oligozoo-
spermia 

Pub Med, Scopus, Cochrane library, Iran 
Medex, MEDLIB and SID data base, 
n=942

Abstract evaluation 
n=59 

Full text evaluation 
n=15 

Exclude: 
Cases with no azoospermia 
or severe oligozoospermia 
n=2

Articles included: 
n=13 

Excluded: 
Title not relevant 
n=883

Excluded: 
Topic not relevant 
And repeated cases 
n=44
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Table 1. Included studies after full-text evaluation 
 

Author name 
Number 
of cases 

Positive 
cases 

Year of 
publication 

Year of 
project 

City Province Average age 
Azoo- 

spermia 
Olio- 

spermia 

Zamia (3) 50 4 2013 2012 Yazd Yazd -- 16 34 

Mirfakhraie (11) 100 12 2010 2008-2009 Tehran Tehran 32.41±6.43 100 -- 

Saliminejad (13) 115 2 2012 2009-2010 Tehran Tehran 40.05 94 21 

Malekasgar (14) 50 26 2008 -- Rasht Gilan -- 31 19 

Konar (15) 84 12 2013 -- Ahvaz khozestan 32 36 48 

Torfeh (16) 100 4 2012 2008-2009 
Kashan and 

Tabriz 
Esfahan and East 

Azarbyjan 
-- 40 60 

Omrani (17) 99 24 2006 2001-2003 Urmia West Azarbaijan -- 60 39 

Sheikhha (18) 25 5 2013 2011 Yazd Yazd -- 25 -- 

Asbagh (19) 40 2 2003 -- Tehran Tehran 34.4 37 3 

Akbarzadeh (20) 94 48 2013 -- Tabriz East Azarbaijan 39.5 94 0 

Etemadi (21) 56 1 2013 2008-2009 Hamedan Hamedan -- 25 31 

Kalantar (22) 90 8 -- -- Yazd Yazd -- -- -- 

Keshvari (23) 47 4 2011 2008-9 Mashhad Khorasan Razavi 27/5±5/8 27 20 

 

Table 2. Frequency of Y-chromosome microdeletion in AZF regains 
 

Author name Number of cases Positive cases AZFc AZFb AZFd AZFa AZF regions near the SRY gene SRY 

Zaimy (3) 50 4 3.2 0.8 -- -- -- -- 

Mirfakhraie (11) 100 12 3.36 5.33 2.66 0.66 -- -- 

Saliminejad (13) 115 2 1.333 0.666 -- -- -- -- 

Malekasgar (14) 50 26 18 2 -- 6 -- -- 

Konar (15) 84 12 0.92 2.78 -- 8.28 -- -- 

Torfeh (16) 100 4 1 2.5 -- 0.5 -- -- 

Omrani (17) 99 24 15.483 5.419 -- 0 3.069 -- 

Sheikhha (18) 25 5 2.058 1.176 -- 1.764 -- -- 

Asbagh (19) 40 2 2 -- -- -- -- -- 

Akbarzadeh (20) 94 48 25.565 18.26 2.782 -- -- 1.391 

Etemadi (21) 56 1 0.25 0.5 0.25 -- -- -- 

kalantar (22) 90 8 3.733 1.6 -- 2.666 -- -- 

Keshvari (23) 47 4 2.285 1.142 -- 0.571 -- -- 
 

AZF: Azoospermia Factor, SRY: Sex Determining Region Y 
 

Figure 2. Forest plot of the meta-analysis on Y chromosome 
microdeletions among Iranian infertile men with azoosperm-
ia and severe oligozoospermia 

Figure 3. Funnel plot of the meta-analysis on Y chromosome 
microdeletions among Iranian infertile men with azoospermia 
and severe oligozoospermia 
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Discussion 

Normal spermatogenesis depends on various fac-
tors including interactions between somatic cells 
and sex chromosome genes. While Klinefelter’s 
syndrome is the most important genetic condition 
associated with male infertility, the role of Y 
chromosome microdeletions, as the second most 
important genetic cause of male infertility, should 
not be neglected. Furthermore, microdeletions in 
the AZF locus of the long arm of Y chromosome 
have been identified as the most frequent genetic 
factor leading to spermatogenic failure. Previous 
studies, carried out in Iran, have reported that Yq 
microdeletion frequency varies from 1% to 55% 
in infertile men. However, in most studies per-
formed in other countries, this ratio is under 15% 
(24). This discrepancy maybe rooted in ethnicity 
differences or technical failure in some of the 
studies done in Iran as mentioned by Salimnejad 
et al. (26, 27). In fact, ethnicity can be a determi-
nant of the type and frequency of Y-chromosome 
microdeletions among infertile men of different 
populations (25). Results of the present study 
showed that Y chromosome microdeletions exist-
ed in 152 out of 950 Iranian infertile men with 
azoospermia or severe oligozoospermia, and there-
fore the frequency of such microdeletions was 
12.1% (95% CI, 6.5-22.6) in Iran and that is com-
parable to the frequencies reported in many of the 
valid published data. 

Based on the obtained data, at least 12% of infer-
tile men who volunteer for in vitro fertilization 
(IVF) need to undergo specific screening for Y-
chromosome microdeletions. Therefore, health 
policy makers and insurance companies should 
cover the expenses of not only routine infertility 
care and IVF procedures, but also such additional 
screening programs. Moreover, health authorities 
need to bear in mind that using sperm of patients 
with oligozoospermia can be associated with the 
possible risk of transferring Y-chromosome mi-
crodeletions, in about 12 percent of the infertile 
men, to the next generation.  

The frequency of Y-chromosome microdeletions 
was higher in Guilan and Azerbaijan provinces. 
The higher incidence of microdeletions among 
these two ethnic groups might have been simply 
caused by the greater number of studies per-
formed in the mentioned provinces and the higher 
level of information collected from these ethnici-
ties. Nevertheless, since other unidentified factors 
might have also been involved, further studies are 
required to clarify other causes of Y-chromosome 

microdeletions, happening at such high rates or 
maybe other unidentified factors have also been 
involved that need to be evaluated. 
 

Conclusion 
Because of the presence of Y-chromosome mi-

crodeletion in at least 12% of Iranian infertile 
men, it is necessary all the IVF centers, imple-
ment this Y-chromosome microdeletion screening 
tests in the work-up of male infertility. 
 

Conflict of Interest 
Authors declare no conflict of interest. 

 
References 

1. Elfateh F, Rulin D, Xin Y, Linlin L, Haibo Z, Liu 
RZ. Prevalence and patterns of Y chromosome 
microdeletion in infertile men with azoospermia and 
oligzoospermia in Northeast China. Iran J Reprod 
Med. 2014;12(6):383-8. 

 

2. Ambulkar PS, Sigh R, Reddy M, Varma PS, Gupta 
DO, Shende MR, et al. Genetic risk of azoospermia 
factor (AZF) microdeletions in idiopathic cases of 
azoospermia and oligozoospermia in central indian 
population. J Clin Diagn Res. 2014;8(3):88-91. 

 

3. Zaimy MA, Kalantar SM, Sheikhha MH, Jahani-
nejad T, Pashaiefar H, Ghasemzadeh J, et al. The 
frequency of Yq microdeletion in azoospermic and 
oligospermic Iranian infertile men. Iran J Reprod 
Med. 2013;11(6):453-8. 

 

4. Khabour OF, Fararjeh AS, Alfaouri AA. Genetic 
screening for AZF Y chromosome microdeletions in 
Jordanian azoospermic infertile men. Int J Mol 
Epidemiol Genet. 2014;5(1):47-50. 

 

5. Hamada AJ, Esteves SC, Agarwal A. A comprehen-
sive review of genetics and genetic testing in 
azoospermia. Clinics (Sao Paulo). 2013;68 Suppl 
1:39-60. 

 

6. Wong WY, Thomas CM, Merkus JM, Zielhuis GA, 
Steegers-Theunissen RP. male factor subfertility: 
possible causes and the impact of nutritional factors. 
Fertil Steril. 2000;73(3):435-42. 

 

7. Elghezal H, Hidar S, Braham R, Denguezli W, Aji-
na M, Saâd A. Chromosome abnormalities in one 
thousand infertile males with nonobstructive sperm 
disorders. Fertil Steril. 2006;86(6):1792-5. 

 

8. Fu L, Xiong DK, Ding XP, Li C, Zhang LY, Ding 
M, et al. Genetic screening for chromosomal ab-
normalities and Y chromosome microdeletions in 
Chinese infertile men. J Assist Reprod Genet. 2012; 
29(6):521-7. 

 

9. Vogt PH. Genomic heterogeneity and instability of 
the AZF locus on the human Y chromosome. Mol 
Cell Endocrinol. 2004;224(1-2):1-9. 



D
ow

nl
oa

de
d 

fr
om

 h
ttp

://
w

w
w

.jr
i.i

r 
 

 

 

212 J Reprod Infertil, Vol 17, No 4, Oct-Dec 2016 

Y Chromosome Microdeletions Among Iranian Infertile Men  JRI 

10. Totonchi M, Mohseni Meybodi A, Borjian Borou-
jeni P, Sedighi Gilani M, Almadani N, Gourabi H. 
Clinical data for 185 infertile Iranian men with Y-
chromosome microdeletion. J Assist Reprod Genet. 
2012;29(8):847-53. 

 

11. Mirfakhraie R, Mirzajani F, Kalantar SM, Monta-
zeri M, Salsabili N, Pourmand GR, et al. High 
prevalence of AZFb microdeletion in Iranian pa-
tients with idiopathic non-obstructive azoospermia. 
Indian J Med Res. 2010;132:265-70. 

 

12. Nasiri MJ, Farnia P. Prevalence of rapidly growing 
mycobacteria (RGM) in Iran: Systematic review 
and meta-analysis. Int J Mycobacteriol. 2015;4 
(Suppl 1):145. 

 

13. Saliminejad K, Sadeghi MR, Kamali K, Amirjan-
nati N, Soltanghoraee H, Khorram Khorshid HR. 
Discrepancy in the frequency of Y chromosome 
microdeletions among Iranian infertile men with 
azoospermia and severe oligozoospermia. Genet 
Test Mol Biomarkers. 2012;16(8):931-4. 

 

14. Malekasgar AM, Mombaini H. Screening of 'Y' 
chromosome microdeletions in Iranian infertile 
males. J Hum Reprod Sci. 2008;1(1):2-9. 

 

15. Khatami SR, Galehdari H, Rasekh A, Mombeini H, 
Konar E. Assessment of Correlation between An-
drogen Receptor CAG Repeat Length and Infertili-
ty in Infertile Men Living in Khuzestan, Iran. Int J 
Fertil Steril. 2015;9(2):189-96. 

 

16. Torfeh M, Sakhinia E, Hasani H, Ahmadi Asre 
Badr Y, Nourizadeh D, Heshmat Y, et al. Molecu-
lar analysis and comparison of Y chromosome 
microdeletions in Tabriz and Kashan infertile men 
with azospermia and severe oligospermia. Iran J 
Obstet Gynecol Infertil. 2012;15(2):23-30. 

 

17. Omrani MD, Samadzadae S, Bagheri M, Attar K. 
Y chromosome microdeletions in idiopathic infer-
tile men from West Azarbaijan. Urol J. 2006;3(1): 
38-43. 

 

18. Sheikhha MH, Zaimy MA, Soleimanian S, Kalan-
tar SM, Rasti A, Golzade M, et al. Multiplex PCR  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Screening of Y-chromosome microdeletions in 
azoospermic ICSI candidate men. Iran J Reprod 
Med. 2013;11(4):335-8. 

 

19. Asbagh FA, Sina A, Najmabadi H, Akbari MT, 
Pourm ATG. Prevalence of Y chromosome micro-
deletions in Iranian infertile men. Acta Med Iran. 
2003;41(3):164-70. 

 

20. Akbarzadeh-Khiavi M, Rahmani SA, Akbarzadeh-
Khiavi T, Safary A, Nikzad H, Jalili A. Molecular 
screening of Y chromosome microdeletions in 
AZFc and AZFd regions of the non-obstructive 
azoospermic patients referred to Alzahra hospital 
in Tabriz. Jokull J. 2013;63(10):44-53. 

 

21. Etemadi K, Amiri I. Y chromosome microdeletion 
study in idiopathic infertile men in Hamadan Fate-
mieh hospital with multiplex PCR method. Sci J 
Hamadan Univ Med Sci. 2013;19(4):48-56. 

 

22. Kalantar SM, Dehghani M, Zaimy A, Soleimanian 
S. Screening of Y-chromosome microdeletion in 
Iranian infertile men. Int J Reprod BioMed. 2011; 
9(2):61. 

 

23. Keshvari Shirvan M, Taghavi Razavizadeh R, Ash-
raf H. Evaluating Y chromosome microdeletions in 
infertile men with severe oligozoospermia or azoo-
spermia at Imam Reza hospital in Meshad. J Re-
prod Infertil. 2010;11(4):259-67. 

 

24. Poongothai J, Gopenath TS, Manonayaki S. Genet-
ics of human male infertility. Singapore Med J. 
2009;50(4):336-47. 

 

25. Krausz C, Forti G, McElreavey K. The Y chromo-
some and male fertility and infertility. Int J Androl. 
2003;26(2):70-5. 

 

26. Saliminejad K, Khorshid HR. Methodological er-
rors in screening of Yq microdeletion in Iranian 
azoospermic men. Indian J Med Res. 2012;135: 
137-8. 

 

27. Saliminejad K, Khorshid HR. Discrepancy in the 
results of Y chromosome microdeletions in an Ira-
nian population. J Hum Reprod Sci. 2011;4(3):157. 

 
 


