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ABSTRACT
Background: To study the influence of various female prognostic factors on the outcome of pregnancy.
Methods: A Prospective observational study was conducted in the department of obstetrics and gynaecology to study
the effect of different female prognostic variables in a total of 200 couples who underwent 541 cycles with controlled
ovarian hyperstimulation. Variables selected for analysis were female age, menstrual history, duration of infertility,
number of cycles, number dominant follicle diameter, endometrial thickness.
Results: A total of 541 IUI cycles in 200 women resulted in 65 pregnancies. The average pregnancy rates were 12%
per cycle and 33% per couple. Multiple pregnancy rates were 7.6%mostly with clomiphene citrate. Endometrial
thickness of more than 1 mm, ovulation stimulation protocol with clomiphene citrate plus recombinant FSH, day of
insemination after 16thday, duration of infertility of less than 5 years and treatment with less than 5 cycles has been
proved as the significant prognostic variables for successful IUI. Stimulation with sequential clomiphene citrate and
recombinant FSH resulted in best pregnancy rates with low multiple pregnancy rates.
Conclusions: Careful selection of subjects, appropriate controlled ovarian stimulation and intra uterine insemination
lead to good pregnancy rates with low multiple pregnancy.
Keywords: Clomiphene, Endometrial thickness, Induction protocols, Recombinant FSH
INTRODUCTION
For many couples advent of a baby is the most beautiful
gift of life. Infertility is defined as failure of a couple to
conceive after one year of unprotected intercourse.
Approximately 85%-90% couple conceive within one
year. Infertility therefore affects 10-15% couples.1 Intra
uterine insemination (IUI) is the first step in the ladder of
fertility management in couples with no evidence of tubal
damage or severe male factor.2 The overall success of
intra uterine insemination varies, with pregnancy rates
between 5 and 26% per cycle.3 IUI with controlled
ovarian hyperstimulation is more effective than intra

uterine insemination alone or intra cervical insemination.4
Ovarian stimulation has been shown to significantly
improve the outcome in IUI cycles by two mechanisms;
By increasing the number of eggs available for
fertilisation and By overcoming a subtle defect in
ovulatory function in ovulatory function and luteal
phase.4 Pregnancy outcomes after IUI are determined by
a number of factors, these factors include the use
ovulation induction protocols, patient age, duration of
infertility and the type of infertility.5 The need to
establish how these factors can be manipulated to
maximise the likelihood of pregnancy is, therefore, a
reasonable question that needs a crystal clear answer. So
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the purpose of the study to evaluate the female prognostic
factors influencing pregnancy rate after intrauterine
insemination with controlled ovarian hyperstimulation in
infertile couples.

29.08 ± 4.19 years. The pregnancy rate in the age group
<30 years was 33.04% in comparison to 31.76 in the age
group more than 30 years (p=0.849), therefore the
pregnancy rate and age of women are not statistically
significant.

METHODS
Table 1: Clinical pregnancy per couple and per cycle.
This prospective observational study was conducted at
Department of Obstetrics and Gynaecology, Apollo
Hospital, and Chennai from April 2009 to Oct 2010. The
study was approved by Ethics Committee. This study
included 200 couples who underwent 541 intra uterine
insemination cycles, with controlled ovarian hyper
stimulation and who fulfil the inclusion and exclusion
criteria. The duration of infertility was defined by the
time interval from beginning of unprotected intercourse
until registration at the fertility centre. Detailed history of
the couple include age, duration of infertility, regularity
of periods, duration of contraception, sexual history,
previous treatments if taken, occupation, family history.
After obtaining history general physical and systemic
examination was carried out. Per speculum examination
was performed and Pap smear taken if indicated. Per
vaginal examination was done. Abnormal findings noted.
Semen analysis done for male partner as per WHO
criteria
Inclusion criteria: Women of age less than 40,negative
pregnancy test, Patent fallopian tubes, Normal uterine
cavity, History of Infertility >1 year. Men of Age <50
History of infertility >1 year, Normal semen analysis.
Exclusion criteria: Women with Previous IVF, Previous
H/O PID, Previous IVF, Men with Previous H/O of
Intrauterine insemination. For statistical analysis
variables selected for analysis were female age, menstrual
history, duration of infertility, no. of cycles, number
dominant follicle diameter, endometrial thickness. All the
continuous variables were represented by mean with
standard deviation and it was analysed by independent
sample t-test. Categorical variables were presented by
frequency and percentages; it was analysed by Chi-square
and Fisher exact test. Logistic regression analysis was
used for multiple variable comparisons to pregnancy rate.
All the analysis was done by using SPSS 14.0 version. A
p value less than 0.05 were considered as significant.
RESULTS
A total of 541 IUI cycles in 200 women resulted in 65
pregnancies (Table 1). The number of treatment cycles
varied from 1 to 8 with a mean of 2.06 ± 1.49 per couple.
The average clinical pregnancy rate was 12% per cycle
(Table 1) and the pregnancy rate was higher in first
treatment cycle (66.77%) and decreased from second
cycle onwards.
The overall pregnancy rate was 33% per patient. The age
range varied from 19-38 years and the average age was

Outcome
Negative
Positive
Outcomes
Negative
Positive
Total

Frequency
135
65
No. of cycles
476
65
541

Percentage
67.5
32.5
Percent
88.0
12.0
100.0

Table 2: Number of cycles.
No of cycles
1
2
3
4
5
6
7
8
Total

No. of patients
45
47
60
27
12
7
1
1
200

Percentage
22.5
23.5
30.0
13.5
6.0
3.5
.5
.5
100.0

Table 3: Number of cycles during pregnancy.

No.
of
cycles

Clinical
pregnancy
Negative
positive

N

Mean

135
65

3.04
2.06

Std.
Deviation
1.242
1.488

P
value
<0.001

The number of patients was 102 with a period of
infertility less than 5 years accounting to 51 % whereas
percentage of patients with a period of infertility was
34.5%. Duration of infertility is a highly significant factor
with maximum positive outcome when the mean duration
of infertility is 4.78yrs. Out of the 200 respondents 164
patients had regular cycles that are 82% whereas the
percentage of those who had irregular cycles was 18%.
The pregnancy rate was 9.5% when one follicle was
produced, whereas with more than 1 follicle, the rate
increased to 18.1%.
Most of the patients underwent less than 3 cycles (Table
2). Day of insemination is a significant factor with
maximum pregnancy after 15th day of insemination.
Among the different ovulation induction protocols
maximum patients underwent ovulation induction with
clomiphene citrate (202/541). The pregnancy rate
increased with the number of mature follicles up to 3,

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Volume 6 · Issue 1 Page 30

Kurian S et al. Int J Reprod Contracept Obstet Gynecol. 2017 Jan;6(1):29-33

being significantly higher if more than one mature follicle
developed and is statistically significant (p=<0.001). The
mean number of follicles was 1.42±0.64. In our study the
size of the follicle is not a significant variable this might
be because most of the follicles are above 1.5cm.
Insemination between day 10 and 14 resulted in a
pregnancy rate of 9.9% compared to 20.4% if
insemination was carried out between day 16 and 25 and
it is statistically significant (p=0.003) (Table 3).
Table 4: Size of follicles.
Size of
follicles
1- 1.5
1.5- 2
2- 2.5
>2.5
Day of
insemination
10-15
16-25
Ovulation
induction
drug
CC
Gonal
CC and Gonal
Endometrial
thickness
0.60
0.70
0.80
0.90
1.00
1.10
1.20

0
2/46
55/438
8/57

0
4.3
12.6
14.0

43/433
22/108

9.9
20.4

20
10
5

8.4
26.3
38.5

0
6/91
7/179
34/176
4/43
11/35
2/3

0
6.6
3.9
19.3
9.3
31.4
66.7

0.235

0.003*

<0.001**

infertility treatment. A recent metaanalysis evaluated the
effectiveness of intrauterine insemination showed PR of
7% with Clomiphene citrate and 12% with FSH and MPR
being 13% with intra uterine insemination 11. In planning
infertility treatment, the most effectiveness of the
treatment and MPRs should be considered. Now days
when IVF and ICSI are widely available, over treatment
should be avoided and intra uterine insemination appears
be a more cost effective option than immediate IVF. 12 It
has been demonstrated that three cycles of intra uterine
insemination result in the same cumulative pregnancy
rate as IVF and intra uterine insemination is more cost
effective as regards unexplained infertility & moderate
male factor infertility.13
Endometriosis decreased the effectiveness of controlled
ovarian hyper stimulation and intra uterine insemination
by half in the treatment of persistent unexplained
infertility.14 Endometrial thickness of more than 1 mm,
ovulation stimulation protocol with clomiphene citrate
plus recombinant FSH, day of insemination after 16th day,
duration of infertility of less than 5 years and treatment
with less than 5 cycles has been proved as the significant
prognostic variables for successful IUI. Farimani M et al
2007 shows a PR of 1.4 % when ET 10 mm. and 6.8%
when <10 mm. 15
Stimulation with sequential clomiphene citrate and
recombinant FSH resulted in best pregnancy rates with
low multiple pregnancy rates. In this protocol clomiphene
citrate 100 mg – 150 mg administered from Day 3 to Day
7 inj FSH 75 IU is given on Day 3, 5, 7. Trans Vaginal
scan done on day 2 (basal) and from Day 8 thereafter to
monitor the follicles thereafter.

<0.001**

Among the different ovulation induction protocols
maximum number of patients underwent ovulation
induction with clomiphene citrate, clomiphene citrate
when combined with r FSH gives maximum pregnancy
rate 38.5% and it is statistically significant as compared
to other drugs (p=<0.001). Multivariate analysis of the
variable shows that number of follicles, endometrial
thickness, ovulation induction with clomiphene citrate
and rFSH, number of cycles and insemination after 15th
day are significant variables for better pregnancy rates.
DISCUSSION
It took almost 80 years before the first pregnancy
achieved by way of intrauterine insemination was
reported by Sims in 1867.6 Intrauterine insemination is
defined as direct transfer of motile spermatozoa into the
uterine cavity after semen preparation and concentration
in a small volume of medium.7 The pregnancy rate (PR)
after intra uterine insemination has varied between 9 and
21% per cycle.8-10 Insemination as a low cost and patient
friendly method still has a definitive role in the field of

Jee BC et al compared the pregnancy rates between
letrozole and clomiphene citrate+ FSH in intra uterine
insemination. The study indicated that matured follicles
were comparatively lower in letrozole group as compared
to clomiphene citrate + FSH group (3.2 ± 1.7 Vs 5.6 ±
2.4).No significant difference in endometrial thickness
and pregnancy rates(18.2 vs 25 %). There was no
significant difference in both the groups.16 Moreover
letrozole is banned for this indication.
Zahrat et al showed no significant difference in the
pregnancy rates of the different treatment group
clomiphene citrate vs HMG Vs clomiphene citrate+
HMG (pr 17% Vs 7.1 % Vs 23%).17 Farimani M et al,
also did not shown significant differences in the
pregnancy rates between FSH and clomiphene citrate+
FSH(PR 15.7 % vs 11.3%) Clomiphene citrate+
Gonadotropins has the advantages of being more cost
effective as the dose of gonadotropins is reduced.2
Nowadays when the costs of health care are limited,
intrauterine insemination can hold its place as a low cost
method of infertility treatment. Conclusively with careful
selection of subjects, appropriate controlled ovarian
stimulation and intra uterine insemination, good
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pregnancy rates with low multiple pregnancy rates can be
achieved.

5.

So it was concluded that the primary goal of the clinician
is to choose the most appropriate treatment with least
invasive technology for an individual couple. In the
present study average pregnancy rates was 12% per cycle
and 33% per couple. Multiple pregnancy rates was 7.6%
mostly associated with clomiphene citrate. Endometrial
thickness of more than 1 mm, ovulation stimulation
protocol with clomiphene citrate plus recombinant FSH,
day of insemination after 16th day, duration of infertility
of less than 5 years and treatment with less than 5 cycles
has been proved as the significant prognostic variables
for successful IUI. Female age, menstrual history were
not significant prognostic indicators .Stimulation with
sequential clomiphene citrate and recombinant FSH
resulted in best pregnancy rates with low multiple
pregnancy rates.
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