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ABSTRACT
Objective: To exam semen parameters in predicting intrauterine insemination (IUI) outcomes in couples with male factor. Study design: This 
retrospective study was performed at department of infertility and sexual medicine from September 2007 to February 2014. 307 couples with male 
factor infertility were included and 672 IUI cycles were analyzed. Results: From 672 inseminations performed on 307 couples, there are 27.36% 
couples get pregnancy (84 out of 307) and the overall pregnancy rate was 12.95% (87 out of 672) of IUI. With the increase of post total progres-
sive sperm count, the clinical pregnancy rate increased. When the initial progressive sperm count was lower than 5*106, there was no pregnant in 
the IUI cycle. At the end of the third cycle, 85 clinical pregnancies had been achieved (97.70%). Conclusions: The initial total progressive sperm 
count lower than 5*106 means the poor outcome of IUI in the infertile couples with male factor. If the infertile couples with male factor don’t get 
pregnancy after three IUI cycles, the couples should receive re-assessment or other artificial reproductive technology.
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1. INTRODUCTION
Intrauterine insemination (IUI) is a widely used fertility

treatment for couples with infertility and is a simple, non-in-
vasive, and a cost-effective technique (1). IUI is often suggested 
to infertile couples in which the woman has at least one perme-
able fallopian tube. This method is indicated in cases of cervical 
infertility, male factor infertility, anovulation, endometriosis, 
and unexplained infertility.

There are certain variables that are currently known to be 
predictive of IUI success, most of which relate to the female 
partner including follicle number, endometrial thickness, dura-
tion of infertility, and sperm motility (2). Pregnancy rate after 
IUI differ between studies according to patient selection criteria, 
the presence of various infertility factors, ovarian stimulation 
methods, number of cycles performed, different sperm param-
eters and preparation technique (3).

Semen analysis is the first step to accurately diagnose male 
infertility. Sperm count, sperm motility and the percentage 
of sperm with normal morphology are the main criteria for 
the quality of semen and number of motile sperm and normal 
morphology have been shown to correlate with IUI outcome (4, 
5). Others found that male factors were not found to correlate 
with the treatment outcome (6). The aim of this retrospective 
study is to exam the use of semen parameters in predicting IUI 
outcomes in couples diagnosed with male factor infertility.

2. MATERIAL AND METHODS
In this retrospective cohort study, all couples undergoing in-

trauterine insemination at department of infertility and sexual 
medicine from September 2007 to February 2014 were retro-
spectively enrolled into our database for evaluation of a diagnosis 
of male factor infertility. Before each course of treatment, in-
fertile couples underwent the following tests: hysterosalpingog-
raphy, hormone concentrations, semen analysis and postcoital 
test. Male factor infertility was diagnosed if the male had at 
least two pre-treatment semen analyses which were abnormal. 
In this analysis 672 IUI were performed in couples which fit the 
criteria listed above for male factor infertility. Clinical features 
of couples, pre and post processing semen analysis parameters 
at the time of IUI were included in the analyses.

Patients who underwent natural cycles have regular menstru-
al cycle and ovulation. Clomiphene citrate (50 or 100 mg daily) 
and letrozole (2.5 mg or 5 mg daily) were administered orally 
for 5 days stating on cycle day 3 to 5. Gonadotropin injections 
were performed daily starting on cycle day 3 to 5 and titrated to 
develop 2 to 3 mature follicles. When the lead follicle reached at 
least 16 mm (usually 18 mm) in diameter 10000IU of human 
chorionic gonadotropin (hCG, livzon pharmaceutical Co.Ltd, 
China) subcutaneously to induce ovulation. Washed sperm was 
inseminated 24-36 hours after hCG injection according the LH 
level on HCG day. All patients were monitored with either ul-
trasound or both serum LH, estradiol and progesterone levels.
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For the purpose of semen collection, individuals were 
asked to refrain from ejaculating for two to four days 
prior to collection of the specimen. Specimens were pro-
duced with masturbation in a collection room adjacent 
to the laboratory. Freshly ejaculated sperm was allowed 
to liquefy before initial semen analysis. Liquefied semen 
was thoroughly mixed before an aliquot was placed on a 
standard count slide for the pre-processing analysis. The 
samples were assessed by CASA system (Sperm Class 
Analyzer, V4.0.0, Spain) and at least four random fields 
were evaluated for each analysis.

After place semen sample in a discontinuous density 
(40%-80%) gradient column (SpermGrad TM, Sperm-
Rinse, Vitrolife Sweden AB, Sweden),the gradient was 
centrifuged for 20 min at 400g and subsequently, the 
40% layer and the seminal plasma fraction were removed 
from the test tube, leaving the 80% layer undisturbed. 
Approximately 6–8 ml of sperm-washing medium was 
added to the 80% layer and centrifuged for 5 min at 
400g. The sperm pellet was then reconstituted to ap-
proximately 0.5 ml. The analysis of an aliquot of the 
processed sample was performed as previously. The 
insemination was performed in a sterile fashion, using 
a flexible plastic catheter with the patient in the dorsal 
lithotomy position. The patient did not assume a prone 
position for at least thirty minutes after the end of the 
insemination.

Serum β-human chorionic gonadotropin (β-hCG) 
levels were analyzed 14 to 17 days after IUI to determine preg-
nancy status. A level greater than 5 mIU/ml was considered 
positive for pregnancy including biochemical pregnancy and 
clinical pregnancy. Clinical pregnancies were defined as those 
with a gestational sac on ultrasound. In this article, we use clini-
cal pregnancy rate to analyze.

Statistical methods
All statistical analyses were done using the statistical pack-

age for social sciences 13.0 (SPSS, Inc, Chicago, IL). Results are 
reported as mean value±standard deviation (SD). Statistical 
significance was accepted as a two-sided P<0.05.

3. RESULTS
From 672 IUI cycles performed on 307 couples, there are 

27.36% couples get pregnancy (84 out of 307) and the overall 
pregnancy rate was 12.95% (87 out of 672) of inseminations. 
At the primary infertile group pregnancy rate was found as 
14.29% (68 out of 475). In a group of patients with secondary 
infertility pregnancy rate was observed as 9.69% (19 out of 197). 
There were more dominant preovulatory follicles (≥ 16mm) in 
pregnant group than that in not pregnant groups (1.72±0.89 
vs 1.50±0.77, P<0.05). The mean age of couple, duration of 
infertility were compared between two groups. When compar-
ing the semen analysis parameters between the two outcome 
groups, we found that the initial motile and progressive sperm 
count and post motile and progressive sperm count was higher 
in the pregnant and not pregnant groups, whereas the post 
motile sperm count has no significant difference between two 
groups (Table 1).

Table 2 shows that with the increase of post total progressive 
sperm count, the clinical pregnancy rate increased. There was 
no pregnant in the cycles which the pre total progressive sperm 

count lower than 5*106. The clinical pregnancy rate per cycle was 
12.95% . At the end of the third cycle, 85 clinical pregnancies 
had been achieved (97.70%). There was no clinical pregnancies 
occurred in these cases after five attempts (Table 3).

4. DISCUSSION
Intrauterine insemination using the husband’s sperm is 

commonly performed to overcome male factor problems, as 
well as to enhance the probability of conception in various 
other infertility conditions (7). The pregnancy rate depends 
on sperm parameters, female factors, and the number of domi-
nant preovulatory follicles. In Stephanie M. Luco’s study, the 
total pregnancy rate observed is 5.3% in 356 IUI cycles (4). In 
Ahmed Badawy’s study, Seventy-nine clinical pregnancies fol-
lowed 714 IUI cycles, for a clinical pregnancy rate per cycle of 
11.06% and a clinical pregnancy rate per couple of 20.1% (8). 
The total clinical pregnancy rate observed in this study, 12.95% 
per cycle, is considerably higher than Stephanie M. Luco’s study 
and is comparable with Ahmed Badawy’s study (4, 8).

Miller et al. (9) reported a pregnancy rate per cycle of 12.4% 

Pregnant Not Pregnant   

p(n=87) (n=585)

mean sd mean sd

Maternal age(Y) 30.63 3.40 31.10 4.17 NS 

Paternal age(Y) 33.18 4.29 33.34 4.79 NS

Duration of infertility(Y) 3.28 2.42 3.44 2.96 NS

Number of mature follicles 1.72 0.89 1.50 0.77 0.01 

initial total motile sperm count(M) 82.88 58.97 67.23 45.27 0.00 

initial total progessive sperm count(M) 49.30 36.29 39.72 26.86 0.00 

Post total motile sperm count(M) 33.22 20.11 29.78 18.30 NS
Post total progressive sperm count(M) 29.83 18.74 25.42 16.51 0.02 

Table 1. Comparison of the baseline characteristics and sperm parameters of subjects

Pregnant Not Pregnant   Total  Pregnancy rate    
(n) (n) (n) (%)

Initial total progressive sperm count(M)
<5*106 0 12 12 0.00 
5-9.99*106 7 48 55 12.73 
10-19.99*106 12 96 108 11.11 
≥ 20*106 68 429 497 13.68 
Post total progressive sperm count(M)
<5*106 2 25 27 7.41 
5-9.99*106 9 76 85 10.59
10-19.99*106 18 143 161 11.18 
≥ 20*106 58 341 399 14.54 

Table 2. Initial and post total progressive sperm count with pregnancy rate

Number of 
IUI cycles Pregnant Not Pregnant Total  Pregnancy rate 

(n) (n) (n) (%)

1 47 260 307 15.31 

2 24 181 205 11.71 

3 14 98 112 12.50 

4 2 25 27 7.41 

5 0 10 10 0.00 

≥ 6 0 11 11 0.00 

Table 3. Pregnancy rate in different number of IUI cycles
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when the total number of collected motile spermatozoa (TMS) 
is over 20 million, compared with 7.4% when it is between 10 
and 20 million. For a value under 10 million, he suggests steer-
ing the couple towards IVF. In the same sense, Dickey et al. (10)  

and Van Voorhis et al. (11) reported the best pregnancy rates 
when more than 10 million motile spermatozoa were selected. 
It has been suggested that the number of motile spermatozoa 
inseminated is a potential predictive factor. In our study, when 
comparing the semen analysis parameters between the two 
outcome groups, we found that the initial and post progressive 
sperm count and the initial motile sperm count was higher in 
the pregnant group than not pregnant group. These results mean 
that the semen parameters were related to the outcome of IUI 
in the current study. In this study, when initial total progressive 
sperm count was ≥5×106, the pregnancy rate was higher than 
in the group with initial total progressive sperm count <5×106 

and the pregnancy rate was compared among the groups with 
initial total progressive sperm count 5–9.9×106, 10–19.9×106 
and ≥20×106 (12.73%, 11.11%, and 13.68%, respectively (Table 
2). There was no pregnant in the cycles which the initial total 
progressive sperm count was lower than 5*106, so we should told 
these infertile couples the poor outcome of IUI and suggested 
them receive in vitro fertilization (IVF).

The findings in Stephanie Marticle (4) indicated that post 
processing semen analysis parameters are not more predictive 
of pregnancy than are preprocessing semen analysis results in 
couples with male factor infertility. Tan et al. (12) found that 
post washed total progressively motile sperm count (TPMSC) is 
an independent predictor of pregnancy test result and TPMSC 
of half million or greater is adequate to achieve statistically 
similar pregnancy test results after non-donor IUI cycles. The 
predicted odd of positive pregnancy result is statistically signifi-
cantly higher when TPMSC is >0.51 million compared to the 
TPMSC of <0.51 million (OR = 1.68, 95 % CI: 1.04-2.71). Ok 
EK (13) found that an average TPMSC of 10×106 may be a use-
ful threshold value for IUI success. In this study, there was no 
pregnancy occurred when TPMSC was <4 million (0/20). Our 
results also showed that with the increase of post total progres-
sive sperm count, the clinical pregnancy rate increased, similar 
with the results of those articles (Table 2)(12, 13).

In the present study, 85 clinical pregnancies had been 
achieved (97.70%) at the end of the third cycle (Table 3). Plosker 
and Amato (14) advised infertile couples to received IVF after 
three unsuccessful IUI. Nuoja-Huttunen et al (15) noted that 
the highest pregnancy rate in 811 cycles (18%) was seen during 
the first cycle and that 97% of all pregnancies result from the 
first four cycles. In cases of unexplained infertility, Aboulghar 
et al (16) found a cumulative pregnancy rate of 39.2% after three 
cycles and 48.5% after six cycles in a study of 1112 IUI cycles 
(16.4% per cycle). At present, it is generally admitted that IUI 
should be limited to four or six cycles and that IVF should be 
performed. Our results supported the opinion that three insemi-
nations prior to IVF treatments have been usually performed in 
couples where the cause of infertility was unexplained, due to 
unilateral tubal factor, mild endometriosis or mild male factor 
infertility (17).

5. CONCLUSION
IUI is a powerful method to deal with infertile couple with 

male factors. The initial total progressive sperm count lower than 

5*106 means the poor outcome of IUI in the infertile couples 
with male factor. If the couples with male factor infertility don’t 
get pregnancy after three IUI cycles, the couple should receive 
re-assessment or other artificial reproductive technology.
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