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Failure of Flexible Dose  
of Recombinant FSH  

as an Adjuvant to Clomiphene 
in Consecutive Intrauterine 

Insemination Cycles
Abstract

Objective. The aim of this study was to investigate efficiency of flexible dose of recombinant FSH as an adju-
vant to clomiphene citrate and to investigate factors that effect pregnancy rates in couples undergoing con-
secutive intrauterine insemination (IUI) cycles. Material and methods. Three hundred and seven couples who 
underwent 580 IUI cycles with ovarian stimulation by clomiphene citrate and/or gonadotropins were analyzed 
from November 2004 to September 2009, retrospectively. Results. The overall and the clinical pregnancy rates 
per cycle were 9.8% and 8.3% respectively.  There was no pregnancy in 48 cycles which induced with recombi-
nant FSH only as an adjuvant to clomiphene. The only statistically different parameter was the sperm motility 
between pregnant and non-pregnant groups, but discriminative analysis revealed that this sperm parameter 
could not be used in the prediction of pregnancy alone. Conclusion. Although combined use of clomiphene 
citrate and human menopausal gonadotropins are effective in IUI and ART cycles, to support mono follicular 
maturation furthermore, adjuvant low dose recombinant FSH does not seem to be helpful in IUI cycles alone. 
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Introduction
Intrauterine insemination (IUI) is one of the most com-

mon methods used in infertility treatment before offering 

-

. 
The prognostic criteria in predicting the pregnancy in 

IUI are not clearly defined. There are many studies about 
semen characteristics including motility, count or mor-
phology before or after sperm processing in predicting 
the successful pregnancy with IUI treatment .   

In the literature, other factors are also reported influen-

age, the length and the type of infertility, the total dosage 

administration .
Gonadotropins can be used alone or in combination 

cycles. Similarly gonadotopins can be administrated to 

clomiphene induced cycles in IUI cycles. The term minimal 

induction protocol in which clomiphene citrate and hu-
man menopausal gonadotropin combined sequentially. 
This protocol has been used as a reasonable option that 

-
minister, and minimizes gonadotropin dosage and patient 

(9). As originally described standard 

day) followed by a single dose of menopausal gonado-

protocol . 

-
-
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insemination cycles. 

Material and methods
-

with IUI were as follows: infertility due to male factor, 

-

-
luated in all couples with sonography, hystero-salpingo-
graphy and/or laparoscopy and IUI was performed only if 
at least one tube was permeable. PCOS were diagnosed 

-
py. The woman who failed to become pregnant after one 
year of unprotected regular intercourse was defined as 
primary infertile woman. Secondary infertility is defined 
as the inability to become pregnant, or to carry a preg-
nancy to term, following the birth of one or more biolo-

one tube patency were included in the study. 
Couples with male factor infertility were included in the 

study if the total motile sperm count was higher than 5 

male factor.
Demographic characteristics of the patients like the 

-

the number and outcome of each IUI cycle were recorded 

Semen Analyses and Sperm Preparation
All semen samples were obtained by masturbation after 

sexual abstinence of 3-5 days. The semen samples stayed 

concentration. Sperm morphology was determined after 
staining fresh semen with a motile sperm. To obtain mo-
tile sperm, standard Swim-up technique or density gradi-
ent system were used as sperm processing.  

Ovarian Stimulation and Insemination 

citrate, gonadotropin or clomiphene plus gonadotropin 
in all of the IUI cycles regardless of the cause of infertility. 
Clomiphen citrate (Gonaphene; Schering-Plough, TR or 
Klomen, Koçak, TR) was started at 3rd-5th day of cycle and 

-

clomiphene therapy. In this protocol, clomiphene ci-
trate was administered on cycle day 3rd th day of cycle 

day following the fifth day of clomiphene citrate admi-

-

and repeating the follow up according to the matura-

-

after insemination. Clinical pregnancy was defined as 

sonography.  
Statistical Analyses

-
tical analysis. Data analyses were performed with Stu-
dent t and paired t tests, life table analysis and Pearson 
correlation.

Results

The distribution of reason for infertility were as follows; 

A comparison of sperm parameters regarding to 
-

phology before and after processing between women 
getting pregnant or not in IUI cycles were shown in 

processing total sperm concentration were not diffe-

a statistically significant difference in post processing 
sperm motility between pregnant and non-pregnant 

parameter as a clinical significant factor in predicting 
pregnancy for our IUI cycles. 

-
-

in both clomiphene and gonadotropin therapy and both 
of them were ended with miscarriage. One woman had an 
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-

clomiphene used. There was no significant difference in 
pregnancy rates between gonadotropin and clomiphe-

cycles in which combined clomiphene with recombinant 

birth rates for two, three and four treatment cycles were 
-

st nd, 3rd th treatment cycles were 

There was no statistically significant difference between 

in regard to cause of infertility. 

-
-

statistical difference in clinical pregnancy rates, miscar-
riage rate was statistically different between these age 

Discussion
Intrauterine insemination has been used widely in in-

fertility treatment with many indications and with a wide 
range of success rates. In the present study, we analyzed 

that affect the successful outcome with IUI treatment, re-

.

most commonly used regimen because of its low cost 
and ease of administration. In patients who are ano-

regimens using clomiphene citrate and human meno-
pausal gonadotropin may also be used, as the com-

Outcomes of different treatment modalitiesTable 2

Gonadotropin Clomiphene Citrate (CC) CC with gonadotropin

n:311 n:211 n:48

Non-clinical pregnancy 2 6 -

Live birth 17 17 -

Miscarriage 5 7 -

Stillbirth 1 0 -

Ectopic pregnancy 1 1 -

 Comparison of the clinical and sperm parameters between pregnant and non-pregnant 
patients (mean ± SD).

Table 1

Pregnant Non-pregnant

Age (year) 28.5±4.8 29.6±4.8

Infertility duration (year) 3.2±1.9 3.8±2.1*

Pre-processing sperm Count (Mil./ml) 39.1±18.7 39.3±23.4

Normal morphology (Kruger) 5.2±2.5 4.3±3.3

Motility (%) 67.2±14.3 64.6±15.6

progressive motility (%) 21.9±15.8 19.1±13.8

Post processing sperm Count (Mil./ml) 32.7 ±21.2 30.8 ±19.8

Motility (%) 92.7±4.8 89.4±12.4*

progressive motility (%) 59.8±19.3 55.8±21.3

* Statistical significant different between groups
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bination of both drugs decreases the total amount of 

resulting in reduced cost and a decreased incidence of 

-
-

Although in many studies, similar pregnancy rates with 
sequential regimen using combination of clomiphene 
citrate and gonadotropin and gonadotropin alone were 
reported , differences in the pregnancy rate be-
tween these two protocols has also been demonstrated 
in a few studies
pregnancy rates with this combination is challenging. 
In hyperstimulation protocols it has been reported that 

-
trate (CC) does not result in sufficient stimulation . Si-

.

-

-

attributed to the lack of LH effect on follicular maturation. 
Also, the experiences reported from other studies that sti-

clomiphene citrate (CC) in hypestimulation protocols for 

.  
The present data showed that the main sperm para-

meter affecting the IUI success rate was found to be the 
post-processing total motility. Although some authors re-

, others 
did not find any relation between the total motility and 
IUI success rate

relationship between IUI success and sperm morphology 
could not be found . It has also been concluded that 
sperm morphology, when considered as a single parame-
ter, did not predict the IUI success . In another study, au-
thors suggested that the number of inseminated total mo-
tile sperm count could compensate for inadequate sperm 
morphology . But there are also many studies that re-
port the relationship between pregnancy rate and sperm 
morphology . Although the other sperm parameters 
like pre or post processing total motile sperm count, pro-

, the present study showed a signifi-
cant correlation only between post washing sperm motili-

-

patients with endometriosis. It has been reported that the 

in unexplained infertility . The duration of infertility was 
another factor that affects the IUI success in our study. 
It was shown that duration of infertility longer than four 

-

been shown the relation between duration of infertility 
and the success rate of IUI
study, it has been reported that pregnancy rates decrea-
ses significantly with the duration of infertility longer than 
six years . 

-

rate of spontaneous pregnancy loss in women who were 

-
larly, in a study, it has been reported spontaneous preg-

Outcomes and cumulative pregnancy rates of patientsTable 3

Attempt number

1 2 3 4 5 6 7

Negative  β-HCG 132 69 36 22 1 1 1

Non-clinical pregnancy 1 1 1 0 0 0 0

Live Birth 17 10 4 2 0 0 0

Miscarriage 2 2 0 3 1 0 0

Ectopic pregnancy 1 1 0 0 0 0 0

Real cumulative ongoing and live birth rate (%) 11.1 13.0 16.3 22.2 NA NA NA

Expected cumulative ongoing and live birth rate (%) 11.1 13.3 19.7 26.4 NA NA NA

NA: Non applicable
Cumulative pregnancy rates calculated for up the four cycles where because of statistical significance.
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. Besides this, it has been 

years
effect of age on the success rate of IUI and ongoing preg-
nancies were clearly demonstrated with the present study 
and the other studies .

In conclusion, based on findings in the present study, 
-

-

pregnancy. Additional studies with larger number of series 
should be undertaken to further strengthen the assump-
tions of the present study. The present study confirms 
that the post-processing sperm motility was a significant 
factor between pregnant and non pregnant women. Post 
processing sperm motility could not be used as a parame-
ter to predict a pregnancy.   
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