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Abstract- Intrauterine insemination (IUT) has been widely used for the treatment of infertility. Several
prognostic factors for IUI outcome have been proposed, including the endometrial thickness and follicle
numbers, etiology and duration of infertility and morphology, type and motility of sperms. A total of
463 IUI cycles in which clomiphene citrate and/or human menopausal gonadotrophin (HMG) were used
for ovarian stimulation analyzed retrospectively to identify prognostic factors regarding treatment
outcome. The overall pregnancy rate was 13% per cycle. Logistic regression analyses were done on 14
sets of data, including age, Duration of infertility, Type of infertility, The etiology of infertility, Sperm
count, Sperm motility before and after processing, The method of ovarian stimulation, Endometrial
thickness, Type of catheter, Use of tenaculum, Season of IUI performing , The number of dominant
follicle and cycle number. Logistic regression analysis revealed two predictive variables as regards
pregnancy: number of the dominant follicles (P = 0.003) and the thickness of endometrium (P = 0.001).
The odds ratios for number of the dominant follicles and thickness of endometrium were 1.41 and 1.78
respectively. The results indicate that controlled ovarian hyperstimulation (COH) and IUI achieves the

best results with increased number of preovulatory follicles and endometrial thickness.
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INTRODUCTION

Intrauterine insemination (IUI) with husband’s
sperm has been widely used for the treatment of
infertility with a variety of indications, such as
non-severe male factor infertility, unexplained
infertility, cervical mucus hostility and ovulatory
disturbances. To obtain a higher likelihood of
achieving pregnancy, IUI is usually synchronized
with ovulation, either in a natural or a stimulated
cycle. It also involves fractionating and/or washing
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of motile sperm, before being injected into the
uterine cavity. The overall success of IUI varies,
with pregnancy rates between 5 and 26% per cycle
(1).

Several prognostic factors for IUI outcome have
been proposed, including the age of the woman (2-
4), endometrial thickness and follicle number by the
time of ovulation (3, 5, 6), etiology and duration of
infertility (4-6), presence and type of ovarian
stimulation (6), time and number of inseminations
(6-8), percentage of sperm with normal morphology
(9, 10), type and percentage of sperm motility (3-5,
11) and total number of motile sperm inseminated
(6, 12).

In this retrospective study we have attempted to
evaluate intrauterine insemination results obtained in
our clinic and identify prognostic factors for the
chance of pregnancy.
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MATERIALS AND METHODS

In this study we have evaluated a total of 463 TUI
cycles In Fatemieh infertility research center from
March 2001 to November 2003. We obtained
informed consent from all participants.

Cycles were either natural or stimulated in which
clomiphene citrate and/or  gonadotrophins
(HMG/HCG) were used for controlled ovarian
stimulation. For clomiphene citrate-stimulated
cycles, 100 mg Clomiphene citrate was given
between days 3 and 7. For Clomiphene citrate plus
gonadotrophin stimulation, 100 mg clomiphene
citrate was given between days 3 and 7, followed by
150 IU of gonadotrophins added by day 9. For cycles
managed by gonadotrophins only, stimulation was
started on day 3 with 75-150 TU HMG daily.
Follicle maturation was monitored by serial
transvaginal ultrasonography.

Ovarian and endometrial responses were
monitored by vaginal ultrasonography on cycle days
9 to 13 and 5000-10000 IU of HCG was
administered when at least one follicle was >18 mm
in mean diameter. Standard IUI was performed 36 h
after administration of HCG. The study couples had
at least 1 year of infertility, and had undergone a
basic infertility evaluation consisting of anamnesis,
measurement of mid-luteal serum progesterone,
prolactin and thyroid hormone concentrations and
semen analysis.

The categories of infertility etiology were
unexplained infertility (3.45%), male factor
(38.78%), endometriosis identified by laparoscope
(2.8%), ovulatory disorders (23.32%), cervical factor
(7.77%), male and cervical factor (2.8%), Mail
factor and ovulatory disorders (18.79%) and other
combined factors (2.15%). Male factor was defined
as: (i) a sperm count of < 20 x 10%ml; (ii) normal
forms < 30%; or (iii) progressive motility (grade
A+B) < 40% before sperm preparation modifying
World Health Organization guidelines (1987). If the
progressively motile sperm count after preparation
was < 1 x 10%ml in the basic infertility evaluation,
couples were not enrolled in IUI treatment. The
median value of sperm concentration and the
percentage of progressive motility (grade A+B) after
preparation were 49 x 10%ml (range < 1-200 x
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106/1111) and 70% (range 60-99%), respectively.
Infertility was primary in 72.78% of cycles and
secondary in 27.22%.

Semen was obtained from male partners of
couples who were undergoing IUI for treatment of
infertility. The specimen was collected by
masturbation into a sterile jar after 2—4 days of
sexual abstinence. After liquefaction and initial
sperm analysis, the standard swim-up technique,
employing Hams F10 Medium supplemented with
10% human serum albumin was used for
preparation. Briefly, the sperm sample was
centrifuged at 500 g for 15 min. The supernatant was
discarded and the pellet diluted in 2.5 ml of medium
and re-centrifuged. After removing the supernatant
the final pellet was gently covered with medium and
incubated for 1 h at 37°C in an incubator.

Intrauterine insemination was performed using an
intrauterine catheter (Wallace) or Metallic catheter
with a 1 ml syringe. The catheter was gently passed
through the cervical canal and the sperm suspension
expelled into the uterine cavity. Insemination
volumes ranged from 0.5 to 1 ml. The women
remained supine for 10-15 min after IUI. Luteal
phase was supported by daily vaginal administration
of 50 mg progesterone for 14 days. Plasma B-hCG
levels were measured routinely, 2 weeks after 1UI.
Clinical pregnancy was defined as transvaginal
ultrasonographic  visualization of intrauterine
gestational sac(s).

A logistic regression method was used to identify
significant variables that contribute to the success of
ovarian stimulation/IUI treatment and to predict the
probability of pregnancy for each treatment cycle.
The variables selected for the initial analysis were
female age, duration of infertility, type of infertility,
sperm concentration and progressive motility before
and after preparation, the number of pre-ovulatory
follicles (>16 mm in diameter), thickness of the
endometrium and number of the treatment cycle, the
etiology of infertility, The method of ovarian
stimulation, type of catheter, use of tenacious, season
of IUI performing. Female age and duration of
infertility were treated as dichotomous variables, <
35 or > 35 years and < 4 or > 4 years, respectively.
The categories of sperm concentration and
progressive motility (grade A+B) were < 10 x 10°,



10-20 x 10° or > 20 x 10%ml and < 40 or > 40%,
respectively. The number of follicles and treatment
cycles were categorized as follows: 1, 2, 3 or 4 (more
than four follicles were recorded as four)and 1, 2, 3,
4 or 5 (more than five treatments was recorded as
five). The thickness of the endometrium was also
treated as a categorical variable, <6, 6—10 or >10
mm. Other variables were nominal. Only statistically
significant variables were included in the final model.
Logistic regression analysis was performed using
SPSS 10. Differences in pregnancy rates between
groups were tested by using Student’s t test and A’
test. The chosen level of significance was P < 0.05.

RESULTS

A total of 463 IUI cycles were analyzed. The overall
pregnancy rate per cycle was 13% (60/463). The
pregnancy rates according to the female
characteristics are summarized in Table 1.

The pregnancy rate in women < 35 years old was
significantly higher than in older women (14%
versus 4.2%). No pregnancies were achieved among
women > 40 years old. In addition, infertility
duration of < 4 years was associated with a
significantly better pregnancy rate compared with a
longer duration of infertility (14.4 and 11.5%
respectively). As regards the diagnosis of infertility,
the highest pregnancy rate (23.1%) was achieved in
women with ovulatory disorders and the lowest
(7.7%) in women suffering from endometriosis.

According to the method of ovarian stimulation,
the highest pregnancy rate (15.7%) was obtained in
the women whom were given gonadotrophin. The
pregnancy rates in clomiphene citrate and
clomiphene citrate plus HMG groups were 11.8%
and 11.3% respectively. No pregnancy achieved in
natural cycles.

Infertility type (primary or secondary) did not
significantly affect the outcome of IUI treatment
(Table 1). As shown in Table 2 the median number
of pre-ovulatory follicles (> 16 mm in diameter) on
the HCG day among the pregnant patents was 3 (+
1.6) and in non pregnant cases was 1.79 (£ 1.2). The
median endometrial thickness in the pregnant and
non pregnant cases were 10.76 (x 2.1) and 7.08 (¢
2.03) mm, respectively.
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Table 1. Intrauterine insemination pregnancy rate according
to female characteristics*

Characteristic Pregnancies/cycle

Age (years)
<35 58/415 (14)
>35 2/48 (4.2)
Infertility duration (years)
<4 34/236 (14.4)
>4 26/227 (11.5)
Infertility aetiology
Unexplained 3/16 (18.8)
Male factor 17/180 (9.4)
Endometriosis 1/13 (7.7)
Ovulatory disorder 25/108 (23.1)
Cervical factor 6/36 (16.7)
Male + Cervical factor 1/13 (7.7)
Male + Ovarian dysfunction 7/87 (8%)

Type of infertility
Primary 45/337 (13.4)
Secondary 15/126 (11.9)
Method of ovarian stimulation

Clomiphene citrate 17/144 (11.8)

Gonadotrophin 30/191 (15.7)
Clomiphene citrate + gonadotrophin 13/115 (11.3)
Natural cycle 0/133 (0)
Type of catheter

Metallic 31/249 (12.4)

Disposable 29/213(13.6)
Endometrial thickness (mm)

<6+6-10 6(88) (6.8%)

10 54/375(14.4)
Use of tenaculum

Yes 34/289(11.8)

No 26/174(14.9)
Season of performing 1UI

Spring 13/118 (11)

Summer 30/208 (14.4)

Autumn 10/76 (13.2)

Winter 7/54 (11.5)

Abbreviation: IUI, Intrauterine insemination.
*Data are given as number (percent).

In cycles with a single pre-ovulatory follicle (>16
mm in diameter) the pregnancy rate (5.7%) was
significantly lower than in cycles with more follicles.
There were not any significant differences in total
sperm concentration and sperm motility before and
after processing among pregnant and not pregnant
study population (Table 2).
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Table 2. The follicles, endometrium, treatment cycle and
sperm characteristics in pregnant and not pregnant groups*

Characteristics Pregnant  Not Pregnant

The of number of follicles 3+1.6 1.79+ 1.2
(>16 mm)

Thickness of endometrium  10.76 + 2.1 7.08 £2.03
(mm)

Total sperm concentration  92.5 +47 78.8+47.6
(*10°)

Sperm progressive motility ~ 33.87 + 7.6 34.06 + 8.6
before processing (%)

Sperm progressive motility ~ 83.5+ 14.6 84.7+15

after processing (%)

* Data are given as mean + SD.

As shown in Table 3, logistic regression analysis
revealed two predictive variables as regards
pregnancy: The number of the dominant follicles and
the thickness of endometrium. The odds ratios for
number of the dominant follicles and thickness of
endometrium were 1.41 and 1.78, respectively.

Table 3. Logistic regression model for predicting the
success of intrauterine insemination

Variable CR Odds P
Age -0.065 0.93 0.13
Duration of infertility -0.072 0.93 0.24
Type of infertility 0.132 0.87  0.77
Etiology of infertility -0.60 0.93 0.87
Total sperm count. 0.003 1.003  0.47
Sperm  motility  before -0.015 0.98 0.58
processing

Sperm motility after -0.007 0.99 0.76
processing

The method of ovarian 0.36 1.4 0.19
stimulation

The endometrial 0.58 1.78  0.001
thickness

Type of catheter -0.43 0.65 0.24
Use of tenaculum -0.031 0.97 0.93
Season of IUI performing 0.96 1.1 0.80
The number of dominant 0.34 1.41  0.003
follicle (>16 mm)

The cycle number 0.079 1.08 0.7

Abbreviation: CR, confidence ratio; Odds, odds ratio; IUI,
intrauterine insemination.
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DISCUSSION

In this study we attempted to discover prognostic
factors associated with success in intrauterine
insemination. We carried out logistic regression
analysis of 463 IUI cycles and identified two
significant variables. These are the thickness of
endometrium and the number of pre-ovulatory
follicles.

The most of pregnancies were seen in cycles with
three or more pre-ovulatory follicles, this being
remarkably higher than in cycles with only one
follicle. The poor outcome in cycles with only one
pre-ovulatory follicle has also confirmed in other
studies (5, 13-15). The positive association between
pregnancy and the number of preovulatory follicles
(> 16 mm) on HCG day is in accordance with that
reported in other studies (13-17) and it is indicates
the number of follicles is a good prognostic predictor
of IUI outcome. However, our result shave shown
that the pregnancy was significantly higher in
women < 35 years old but it was not predictive of
IUT success. In regard to duration of infertility, we
found a significant decrease in pregnancy rate with
an increasing duration of infertility, as also shown
previously in some studies (5, 18-20), but it also was
not predictive of IUI success. This study indicates
that the result of IUI will be better by using
induction ovulation compared to natural ovulatory
cycle. In our program use of HMG for ovarian
stimulation yielded a higher rate of pregnancy rate
compared with clomiphene citrate or clomiphene
citrate + HMG. However, it was not predictive of
IUI success. This is in agreement with the other
published results (17, 21, 22) and it is may be due to
that HMG cause multifollicular development and a
better quality endometrium and luteal phase, thereby
improving fertilization and implantation rates.

In contrary to other studies (23) and in agreement
with the results published by Sinikka et al. (13), we
found no association between pregnancy rate and
sperm parameters. Sperm concentration and
progressive motility (grade A+B) after preparation
were not predictive of IUI success. This is obviously
due to pre-treatment sperm screening and exclusion
of couples with a progressively motile sperm count
after preparation of <1 x 10%/ml.



In conclusion, HMG/IUI is a useful treatment
option for subfertility in a selected patient category.
Favorable patient characteristics for treatment
success are age < 35 years, duration of infertility < 4
years and a cause of subfertility other than
endometriosis. A multifollicular response results in
better treatment outcome than a monomolecular
response, indicating the necessity of ovarian
stimulation combined with IUI. Most pregnancies
occur during a course of four HMG/IUI cycles. This
information is helpful in counseling subfertile
couples entering infertility treatment, and makes it
possible to carry out more precise patient selection
and thereby further increase the cost-effectiveness of
IUI therapy.

Acknowledgments

The authors are grateful for assistance from staff in
the Fatemieh infertility research center, particularly
Dr. A. Torabzadeh and Miss N. Mohammad-Pour.
We are especially grateful to our patients for
consenting to participate in the study.

Conflict of interests
The authors declare that they have no competing
interests.

REFERENCES

1. Allen NC, Herbert CM 3rd, Maxson WS, Rogers BJ,
Diamond MP, Wentz AC. Intrauterine insemination: a
critical review. Fertil Steril. 1985 Nov; 44(5):569-580.

2. Campana A, Sakkas D, Stalberg A, Bianchi PG, Comte
I, Pache T, Walker D. Intrauterine insemination:
evaluation of the results according to the woman's age,
sperm quality, total sperm count per insemination and
life table analysis. Hum Reprod. 1996 Apr; 11(4):732-
736.

3. Stone BA, Vargyas JM, Ringler GE, Stein AL, Marrs
RP. Determinants of the outcome of intrauterine
insemination: analysis of outcomes of 9963
consecutive cycles. Am J Obstet Gynecol. 1999 Jun;
180(6 Pt 1):1522-1534.

4. Hendin BN, Falcone T, Hallak J, Nelson DR,
Vemullapalli S, Goldberg J, Thomas AJ Jr, Agarwal A.
The effect of patient and semen characteristics on live

birth rates following intrauterine insemination: a

M. Farimani and I. Amiri

retrospective study. J Assist Reprod Genet. 2000 May;
17(5):245-252.

5. Tomlinson MJ, Amissah-Arthur JB, Thompson KA,
Kasraie JL, Bentick B. Prognostic indicators for
intrauterine insemination (IUI): statistical model for
IUT success. Hum Reprod. 1996 Sep; 11(9):1892-1896.

6. Khalil MR, Rasmussen PE, Erb K, Laursen SB, Rex S,
Westergaard LG. Homologous intrauterine
insemination. An evaluation of prognostic factors based
on a review of 2473 cycles. Acta Obstet Gynecol
Scand. 2001 Jan; 80(1):74-81.

7. Silverberg KM, Johnson JV, Olive DL, Burns WN,
Schenken RS. A prospective, randomized trial
comparing two different intrauterine insemination
regimens in controlled ovarian hyperstimulation cycles.
Fertil Steril. 1992 Feb; 57(2):357-361.

8. Ragni G, Maggioni P, Guermandi E, Testa A, Baroni E,
Colombo M, Crosignani PG. Efficacy of double
intrauterine  insemination in controlled ovarian
hyperstimulation cycles. Fertil Steril. 1999 Oct;
72(4):619-622.

9. Lindheim SR, Barad DH, Zinger M, Witt B, Amin H,
Cohen B, Fisch H, Barg P. Abnormal sperm
morphology is highly predictive of pregnancy outcome
during controlled ovarian hyperstimulation and
intrauterine insemination. J Assist Reprod Genet. 1996
Aug; 13(7):569-572.

10. Ombelet W, Vandeput H, Van de Putte G, Cox A,
Janssen M, Jacobs P, Bosmans E, Steeno O, Kruger T.
Intrauterine insemination after ovarian stimulation with
clomiphene citrate: predictive potential of inseminating
motile count and sperm morphology. Hum Reprod.
1997 Jul; 12(7):1458-1463.

11. Shulman A, Hauser R, Lipitz S, Frenkel Y, Dor J,
Bider D, Mashiach S, Yogev L, Yavetz H. Sperm
motility is a major determinant of pregnancy outcome
following intrauterine insemination. J Assist Reprod
Genet. 1998 Jul; 15(6):381-385.

12. van der Westerlaken LA, Naaktgeboren N,
Helmerhorst FM. Evaluation of pregnancy rates after
intrauterine insemination according to indication, age,
and sperm parameters. J Assist Reprod Genet. 1998
Jul; 15(6):359-364.

13. Nuojua-Huttunen S, Tomas C, Bloigu R, Tuomivaara
L, Martikainen H. Intrauterine insemination treatment
in subfertility: an analysis of factors affecting outcome.
Hum Reprod. 1999 Mar; 14(3):698-703.

Acta Medica Iranica, Vol. 45, No. 2 (2007) 105



Prognostic factors of successful 1UI

14. Dickey RP, Taylor SN, Lu PY, Sartor BM, Rye PH,
Pyrzak R. Relationship of follicle numbers and
estradiol levels to multiple implantation in 3,608
intrauterine insemination cycles. Fertil Steril. 2001 Jan;
75(1):69-78.

15. Dodson WC, Haney AF. Controlled ovarian
hyperstimulation and intrauterine insemination for
treatment of infertility. Fertil Steril. 1991 Mar;
55(3):457-467.

16. Hughes EG, Collins JA, Gunby .
A randomized controlled trial of three low-dose
gonadotrophin protocols for unexplained
infertility. Hum Reprod. 1998 Jun; 13(6):1527-
1531.

17. Iberico G, Vioque J, Ariza N, Lozano JM, Roca M,
Llacer J, Bernabeu R. Analysis of factors influencing
pregnancy rates in  homologous intrauterine
insemination. Fertil Steril. 2004 May; 81(5):1308-
1313.

18. Nulsen JC, Walsh S, Dumez S, Metzger DA.
A randomized and longitudinal study of
human menopausal gonadotropin with intrauterine
insemination in the treatment of infertility.
Obstet Gynecol. 1993 Nov; 82(5):780-
786.

106 Acta Medica Iranica, Vol. 45, No. 2 (2007)

19. Crosignani PG, Walters DE. Clinical pregnancy and
male subfertility; the ESHRE multicentre trial on the
treatment of male subfertility. European Society of
Human Reproduction and Embryology. Hum Reprod.
1994 Jun; 9(6):1112-1118.

20. Mathieu C, Ecochard R, Bied V, Lornage J, Czyba JC.
Cumulative conception rate following intrauterine
artificial insemination with husband's spermatozoa:
influence of husband's age. Hum Reprod. 1995 May;
10(5):1090-1097.

21. Mahani IM, Afnan M. The pregnancy rates with
intrauterine insemination (IUI) in superovulated cycles
employing different protocols (clomiphen citrate (CC),
human menopausal gonadotropin (HMG) and
HMG+CC) and in natural ovulatory cycle. J Pak Med
Assoc. 2004 Oct; 54(10):503-505.

22. Mitwally MF, Abdel-Razeq S, Casper RF. Human
chorionic gonadotropin administration is associated
with high pregnancy rates during ovarian stimulation
and timed intercourse or intrauterine insemination.
Reprod Biol Endocrinol. 2004 Jul 7; 2:55.

23. Duran EH, Morshedi M, Taylor S, Oechninger S.
Sperm DNA quality predicts intrauterine insemination
outcome: a prospective cohort study. Hum Reprod.
2002 Dec; 17(12):3122-3128.



