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ABSTRACT
Background: Intrauterine insemination (IUI) is one of the assisted reproductive techniques widely used in 
infertility treatment. This must be done at a specific time, and progesterone plays an important role in the 
implantation process, a prerequisite for embryonic attachment and invasion. This study aimed to evaluate the 
relationship between progesterone levels on the day of human chorionic gonadotropin (hCG) injection in the 
IUI cycle and fertility.

Methods: In this cross-sectional descriptive study, patients referred to the Infertility Center of Ardabil University 
of Medical Sciences for IUI during 2019-2020 were included. The pattern of the menstrual cycle, history of 
medical or surgical diseases, history of dyspareunia, number of previous IUIs, causes of infertility, and duration 
of infertility were entered in the relevant checklists. On the day of the hCG injection, a blood sample was taken, 
and the level of progesterone and estrogen were measured and evaluated.

Results: A total of 85 patients were included in the study. The IUI result was negative in 67 (78.8%) patients. 
The mean total IUI history of patients was 1.71 ± 0.8 years. The mean duration of infertility was 35.11 ± 18.31 
months. The highest fertility rate was observed in the serum level of 1.21-1.6 progesterone. The mean serum 
level of estradiol was 816.46 ± 651.00 months. 

Conclusion: The results of this study showed that the highest fertility rate was observed in the serum level of 
1.21-1.6 progesterone in the IUI cycle.
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Introduction

Intrauterine insemination (IUI) means the injection of 
washed sperm into the uterine cavity and is one of the 
methods of assisted reproduction that increases the 
probability of ovum contact with sperm in the uterine 
environment and increases the chance of pregnancy 
[1]. IUI is a straightforward method that is widely used 
in the treatment of infertility [2]. Performing the IUI 
method requires ovulation, at least one open fallopian 
tube and a semen sample containing healthy sperm [3]. 
Sperm insemination into the uterus should be done at a 
certain time compared to ovulation. For this purpose, 
the time of ovulation should be determined [4]. In some 
cases, human chorionic gonadotropin (hCG) injection 
may be prescribed to release the egg at a certain time [5]. 

Ovum release usually occurs 36 hours after the injection 
of this ampoule, and usually, 24 to 48 hours after hCG 
injection, IUI is performed [2,6]. Progesterone plays an 
important role in implantation by creating significant 
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changes in endometrial morphology, a prerequisite fetal 
connection. Progesterone is the dominant hormone during 
the luteal phase, and the endometrial implantation cycle 
occurs mainly by progesterone, and the gene induced by 
progesterone firmly controls this cycle [1]. Patients with 
a high concentration of estradiol also have a significantly 
high concentration of progesterone, which indicates that at 
least one of the mechanisms leading to an increase in the 
level of progesterone during the follicular phase is related 
to the ovarian response during ovarian stimulation [7].

Although IUI with ovarian stimulation is one of the first 
treatments for infertility, the pregnancy rate results vary 
from 10% to 25% [8]. One of the reasons for the low 
pregnancy rate may be premature peaks in luteinizing 
hormone (LH) surge during assisted reproductive 
treatments, which is associated with luteinization of 
follicles at the end of ovarian stimulation [1,9]. Early LH 
surge occurs in 25%-30% of stimulated IUI cycles and 
may theoretically conflict with the timing of IUI or lead 
to the failure of this treatment [10,11]. The effect of an 
early rise in progesterone levels in stimulated IUI cycles 
has not been well-studied. However, this information can 
be useful for timing sperm injection for insemination in 
IUI cycles.

On the other hand, studies show that the increase in serum 
progesterone level in the middle of the luteal phase was 
not associated with an increase in the clinical pregnancy 
rate in women undergoing controlled ovarian stimulation 
in the IUI cycle [12]. However, a low progesterone level 
in the middle of the luteal phase was suggested to predict 
treatment failure [13]. According to the above study and 
considering the importance of predicting the fertility rate 
in each IUI cycle, the purpose of this study is to measure 
the relationship between the progesterone level on the 
day of hCG injection in the IUI cycle, and the pregnancy 
rate in women referred to the infertility center of Ardabil 
University of Medical Sciences.

Subjects and Methods

A cross-sectional descriptive stud was conducted 
from October 2018 to September 2019 on 85 women 
candidates for IUI treatment referred to the infertility 
center of Ardabil University of Medical Sciences. The 
samples were selected by a simple and accessible random 
sampling method of all women referred to the infertility 
center. The studied women were first asked questions 
about menstrual cycle patterns, history of medical or 
surgical diseases, history of dyspareunia, number of 
previous IUIs, causes of infertility, and duration of 
infertility and recorded in a checklist. Then, before 
hCG injection, blood samples were taken from them, 
progesterone and estrogen levels were measured, and the 
patients entered IUI cycles. The success of this cycle was 
checked according to the results of b-hCG tests 10 days 
after IUI. After obtaining written consent, women aged 
18 to 35 years with a history of infertility candidates for 
IUI and having at least one fallopian tube were included 

in the study. Women with active pelvic infection, ovarian 
cysts (using baseline ultrasound), smoking, history 
of ectopic pregnancy, and failure to visit the infertility 
center for follow-up treatment were excluded from the 
study. Information related to progesterone and estrogen 
serum level, age, infertility duration, number of follicles 
and endometrial thickness were expressed as mean ± 
SD. Statistical Package for the Social Sciences version 
25 software was used to perform statistical calculations, 
and Excel software was used to draw graphs. According 
to the Kolmogorov–Simonov test, the serum level of 
progesterone and estrogen, the number of follicles and 
the thickness of the blood endometrium had an abnormal 
distribution, and the age and duration of infertility had 
a normal distribution. A comparison of two groups was 
made using the Mann–Whitney test and independent 
t-test. A significance level of p < 0.05 was considered.

Results

The average age of all women was 28.45 ± 4.48 years, 
with an age range between 18 and 38. The result of IUI 
was negative in (78.8%) of 67 patients and positive in 
18 (21.2%) patients. Menstruation was regular in 48 
patients (56.5%) and irregular in 37 (43.5%). 69 (81.2%) 
patients had no history of disease, and 12 (14.12%) 
patients had a history of hypothyroidism. Depression, 
factor seven deficiency, MS, and nephrolithiasis were 
reported only in the history of one patient (1.12%). 
Seventy-three patients (85.9%) had no history of surgery, 
four patients (4.7%) had a history of cholecystectomy, 
and eight patients (9.4%) had a history of appendectomy. 
18 patients (21.2%) had a history of dyspareunia, 54 
patients (63.5%) had infertility due to female reasons, 
and 31 patients (36.5%) had infertility problems due to 
male reasons. Forty-three patients (50.6%) had a 1-time 
history of IUI, 24 patients (28.2%) had a 2-time history 
of IUI, and 18 patients (21.2%)  had a 3-time history of 
IUI. All patients’ average number of previous IUIs was 
1.71 ± 0.8 times.

The average period of infertility among all patients was 
35.11 ± 18.31 months. No significant relationship was 
observed between the duration of infertility and the 
treatment outcome. The average number of follicles in 
the patients was 2.85 ± 0.97 from 1 to 5. There was a 
statistically significant difference between the numbers 
of follicles based on the treatment outcome. The average 
thickness of the endometrium of the patients was 
7.68 ± 0.68 mm in the range of 6.3 to 9.7. A statistically 
significant difference was observed between the viscosity 
of the endometrium based on the treatment result. The mean 
serum progesterone level of the patients was 0.83 ± 0.59 
ng/dl in the range of 0.05 to 2.7. There was a statistically 
significant difference between serum progesterone levels 
based on treatment outcome. The average serum estradiol 
level of the patients was 816.46 ± 651.00 ng/dl in the 
range of 30 to 3,125. There was a statistically significant 
difference between serum estradiol levels based on 
treatment outcome (Table 1).
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Discussion

In the present study, the result of IUI was negative in 
(78.8%) of 67 patients and positive in 18 (21.2%) 
patients. The overall pregnancy rate in the present study 
shows a high percentage of IUI success. The survey 
of Basirat et al. [14], with a pregnancy rate of 19.8%, 
was similar to the present study [14]. Other studies 
mentioned the pregnancy rate following IUI from 4.7% 
to 14.8% [15-17]. The possible effect of the average 
number of mature follicles in the study population 
can cause a high pregnancy rate in the present study. 
Among the characteristics of infertile women, age is of 
particular importance because the effect of ageing on 
the reduction of oocyte quality has been well-proven, 
and even more effective infertility treatments than IUI 
are not able to eliminate the adverse impact ageing on 
the treatment outcome [18,19]. However, in the present 
study, no significant relationship was observed between 
the age of infertile women and the success of IUI in 
pregnancy. The studies conducted in other places also 
aligned with the present research [15,20]. In the studies 
conducted elsewhere, like the present study, there was 
no significant relationship between the duration of 
infertility and the occurrence of pregnancy in IUI cycles 
[21-24]. However, in the study of Basirat et al. [17], this 
relationship was significant. In the present study, there 
was no significant relationship between the number 
of IUI cycles and the occurrence of pregnancy in IUI 
cycles, which was inconsistent with Yavuz’s et al. [25] 
study, probably due to the different sample sizes and 
statistical population. This study observed a statistically 
significant relationship between the progesterone serum 
level and the treatment result. Based on the classified 
serum level, the highest fertility rate was observed at the 
serum level of 1.21-1.6. In the study of Kutlu et al. [13] 
the increase in serum progesterone level in the middle of 
the luteal phase was not associated with an increase in the 
clinical pregnancy rate in women undergoing controlled 
ovarian hyperstimulation (COH) in IUI. However, 
a low progesterone level in the middle of the luteal 
phase was suggested as a predictor for treatment failure 
and the highest fertility rate was observed in serum 
progesterone levels between 1.21 and 1.6 [13]. Zarei 

et al. [26] study also concluded that progesterone level 
has no relationship with embryo transfer day or fertility 
outcomes. This relationship was confirmed in the study 
of Mascarenhas et al. [27] similar to the present study. 
The study by Weedin et al. [12] shows that the increase 
in serum progesterone level in the middle of the luteal 
phase was not associated with an increase in the clinical 
pregnancy rate in women undergoing COH in IUI. The 
lower fertility rate at a higher progesterone serum level 
may be due to the negative effect of progesterone on 
oocyte quality [28].

In this study, a significant relationship was observed 
between the thickness of the endometrium and the 
result of treatment, so in cases where the thickness of 
the endometrium was greater, the pregnancy rate was 
also high. In other studies, the relationship between 
endometrial thickness and pregnancy rate similar to the 
present study has been confirmed [21,29]. The present 
study found a significant relationship between the 
number of mature follicles and the pregnancy rate in IUI 
cycles. Despite the higher number of mature follicles, the 
pregnancy rate increases significantly in IUI cycles. 

Conclusion

The results of the present study showed that follicle 
number, endometrial thickness, serum estradiol level 
and progesterone serum level had a positive effect on 
pregnancy rate. Therefore, it is recommended to carefully 
adjust the progesterone level to obtain a better result in 
women who are candidates for IUI. Also, consider the 
thickness of the endometrium and the number of follicles. 
According to progesterone level and fertility results, 
it is recommended that IUI be performed earlier than 
36 hours, and the results were checked. Conducting a 
study with more cases in the future is also recommended.

List of Abbreviations
hCG Human chorionic gonadotropin
IUI	 Intrauterine	insemination
SPSS	 Statistical	package	for	social	science
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Table 1. Relationship between the studied variables and the treatment outcome in the studied 
women.

Variables
The result of the treatment

Meaning
Positive negative

Frequency of IUI 0.81 ± 1.73 0.78 ± 1.61 0.58

Infertility period 13.65 ± 36.00 19.45 ± 34.87 0.83

Number of follicles 0.67 ± 3.72 0.90 0 ± 2.61 0.001

Endometrial thickness 0.82 ± 8.26 0.55 ± 7.53 0.001

Serum progesterone levels 0.33 ± 1.28 0.58 ± 0.70 0.001

Serum estradiol levels 344.98 ± 1,335.56 644.6 ± 676.99 0.001

160
161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206
207
208
209
210
211
212
213
214
215
216

217
218
219
220
221
222
223
224
225
226
227

228

229
230
231
232
233
234
235
236
237
238
239

240
241
242
243

244
245
246



Correlation of progesterone level on the day of hCG injection in IUI and fertility rate

4

Funding
None.

Consent to participate 
All	participated	completed	the	consent	form	before	study.

Ethical approval
The	study	was	approved	by	the	Ethics	Committee	of	Ardabil	
University of Medical Sciences, Ardabil, Iran with the 
approval number IR.ARUMS.REC.1398.201 at 2019. 

Author details
Faranak Jalilvand1, Maryam Alsadat-Razavi1, Hamed 
Zandian2, Elham Mobini3

1.  Department of Obstetrics & Gynecology, School of 
Medicine, Ardabil University of Medical Sciences, Ardabil, 
Iran

2.  Department of Community Medicine, School of Medicine, 
Ardabil University of Medical Sciences, Ardabil, Iran

3.  School of Medicine, Ardabil University of Medical Sciences, 
Ardabil, Iran

References 

1. Hansen KR, Eisenberg E, Baker V, Hill MJ, Chen S, Talken 
S, et al. Midluteal progesterone: a marker of treatment 
outcomes	 in	 couples	 with	 unexplained	 infertility.	 J	 Clin	
Endocrinol Metab. 2018;103(7):2743–51. https://doi.
org/10.1210/jc.2018-00642

2.	 Ombelet	 W.	 The	 revival	 of	 intrauterine	 insemination:	
evidence-based data have changed the picture. Facts 
Views Vision ObGyn. 2017;9(3):131.

3. Kop PA, Mochtar MH, O’Brien PA, Van der Veen F, van 
Wely	 M.	 Intrauterine	 insemination	 versus	 intracervical	
insemination	 in	 donor	 sperm	 treatment.	 Cochrane	
Database Syst Rev. 2018;2018(1):CD000317. https://doi.
org/10.1002/14651858.CD000317.pub4

4. Shams-Eldeen NM, Shalan HM, Hemida RAH, Elmetwally 
AG. Clomiphene citrate in LH surge suppression for women 
undergoing	ICSI.	Middle	East	Fertil	Soc	J.	2018;23(4):281.	
https://doi.org/10.1016/j.mefs.2018.01.005

5. Homan G, Brown S, Moran J, Homan S, Kerin J. Human 
chorionic gonadotropin as a predictor of outcome in 
assisted	 reproductive	 technology	 pregnancies.	 Fertil	
Steril. 2000;73(2):270–4. https://doi.org/10.1016/S0015-
0282(99)00512-9

6. Claman P, Wilkie V, Collins D. Timing intrauterine 
insemination	 either	 33	 or	 39	 hours	 after	 human	
chorionic	 gonadotropin	 administration	 yields	 the	 same	
pregnancy	 rates	 as	 after	 superovulation	 therapy.	 Fertil	
Steril. 2004;82(1):13–6. https://doi.org/10.1016/j.
fertnstert.2003.09.081

7. Requena A, Cruz M, Pacheco A, García-Velasco JA. 
Ongoing	pregnancy	rates	in	intrauterine	insemination	are	
affected	by	late	follicular-phase	progesterone	levels.	Fertil	
Steril. 2015;104(4):879–83. https://doi.org/10.1016/j.
fertnstert.2015.06.026

8. Giles J, Cruz M, González-Ravina C, Caligara C, Prados N, 
Martínez	 J,	 et	 al.	 Small-sized	 follicles	 could	 contribute	
to	 high-order	 multiple	 pregnancies:	 outcomes	 of	 6552	
intrauterine	 insemination	 cycles.	 Reprod	 Biomed	
Online. 2018;37(5):549–54. https://doi.org/10.1016/j.
rbmo.2018.08.019

9. Bathwal S, Chakravarty A, Sharma S, Singh S, Saha I, 
Chakravarty	B.	Efficacy	of	GnRH	agonist	trigger	in	women	
having a history of follicular-endometrial asynchrony 
with	 clomiphene/IUI	 cycles	 in	 unexplained	 infertility.	
Arch Gynaecol Obstet. 2018;298(2):427–32. https://doi.
org/10.1007/s00404-018-4834-1

10. Bosch E, Valencia I, Escudero E, Crespo J, Simón 
C,	 Remohí	 J,	 et	 al.	 Premature	 luteinization	 during	
gonadotropin-releasing hormone antagonist cycles and 
its	 relationship	with	 in vitro	 fertilization	outcome.	Fertil	
Steril. 2003;80(6):1444–9. https://doi.org/10.1016/j.
fertnstert.2003.07.002

11.	 Cantineau	AE,	Cohlen	BJ,	Group	DIS.	The	prevalence	and	
influence	 of	 luteinizing	 hormone	 surges	 in	 stimulated	
cycles	 combined	 with	 intrauterine	 insemination	 during	
a	prospective	cohort	study.	Fertil	Steril.	2007;88(1):107–
12. https://doi.org/10.1016/j.fertnstert.2006.11.136

12. Weedin E, Kort J, Quaas A, Baker V, Wild R, Hansen K. 
Luteal-phase	 progesterone	 supplementation	 in	 non-IVF	
treatment:	 a	 survey	 of	 physicians	 providing	 infertility	
treatment.	Hum	Fertil.	2019;23(4):1–7.	https://doi.org/1
0.1080/14647273.2018.1562240

13.	 Kutlu	 T,	 Özkaya	 E,	 Şanverdi	 İ,	 Devranoğlu	 B,	 İpekçi	 C,	
Konukçu	 B,	 et	 al.	 The	 relationship	 between	 estradiol-
progesterone	 alterations	 after	 ovulation	 trigger	 and	
treatment	 success	 in	 intrauterine	 insemination	 cycles.	
Turk J Obstet Gynecol. 2016;13(2):56. https://doi.
org/10.4274/tjod.45656

14.	 Basirat	 Z,	 Shamsoddin	 M.	 Association	 of	 follicular	
response	with	 outcome	 of	 intrauterine	 insemination	 in	
infertile	women.	J	Babol	Univ	Med	Sci.	2009;11(1):19–24.

15.	 Soria	 M,	 Pradillo	 G,	 García	 J,	 Ramón	 P,	 Castillo	 A,	
Jordana	C,	et	al.	Pregnancy	predictors	after	 intrauterine	
insemination:	analysis	of	3012	cycles	 in	1201	couples.	 J	
Reprod	Infertil.	2012;13(3):158–66.	

16. Hosseini J, Emadedin M, Mokhtarpour H, Surani M. 
Prevalence	 of	 primary	 and	 secondary	 infertility	 in	 four	
selected provinces in Iran, 2010–2011. Iran J Obstet 
Gynecol	Infertil.	2012;15:1–7.

17.	 Basirat	Z,	Esmaeilzadeh	S.	Prognostic	factors	of	pregnancy	
in	 500	 cases	 of	 intrauterine	 insemination	 in	 Babol,	
Northern	Iran.	Int	J	Fertil	Steril.	2010;4(1):35–9.

18. Rezaie Z, Azmodeh O, Hamadani NH. Intrauterine 
insemination:	 pregnancy	 rate	 and	 associated	 factors	
in	 a	university	hospital	 in	 Iran.	Middle	 East	 Fertil	 Soc	 J.	
2006;11(1):59–63.

19. Ghosh C, Buck G, Prior R, Wacktawski WJ, Severino 
M.	 Follicular	 response	 and	 pregnancy	 among	 infertile	
woman	 undergoing	 ovulation	 induction	 and	 intrauterine	
insemination.	Fertil	Steril.	2003;80(2):328–35.	https://doi.
org/10.1016/S0015-0282(03)00601-0

20. 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;80(1):74–
81. https://doi.org/10.1080/791201839

21. Iberico G, Vioque J, Ariza N, Lozano JM, Roca M, Llacer 
J,	 et	 al.	 Analysis	 of	 factors	 influencing	 pregnancy	
rates	 in	 homologous	 intrauterine	 insemination.	 Fertil	
Steril. 2004;81(5):1308–13. https://doi.org/10.1016/j.
fertnstert.2003.09.062

247
248

249
250

251
252
253
254

255
256
257
258
259
260
261
262
263
264

265

266
267
268
269
270

271
272
273

274
275
276
277
278

279
280
281
282

283
284
285
286
287

288
289
290
291
292
293

294
295
296
297
298

299
300
301
302
303
304

305
306
307
308
309
310

311
312
313
314
315
316

317
318
319
320
321

322
323
324
325
326

327
328
329
330
331
332

333
334
335

336
337
338
339

340
341
342
343

344
345
346

347
348
349
350

351
352
353
354
355

356
357
358
359
360

361
362
363
364
365

https://doi.org/10.1210/jc.2018-00642
https://doi.org/10.1210/jc.2018-00642
https://doi.org/10.1002/14651858.CD000317.pub4
https://doi.org/10.1002/14651858.CD000317.pub4
https://doi.org/10.1016/j.mefs.2018.01.005
https://doi.org/10.1016/S0015-0282(99)00512-9
https://doi.org/10.1016/S0015-0282(99)00512-9
https://doi.org/10.1016/j.fertnstert.2003.09.081
https://doi.org/10.1016/j.fertnstert.2003.09.081
https://doi.org/10.1016/j.fertnstert.2015.06.026
https://doi.org/10.1016/j.fertnstert.2015.06.026
https://doi.org/10.1016/j.rbmo.2018.08.019
https://doi.org/10.1016/j.rbmo.2018.08.019
https://doi.org/10.1007/s00404-018-4834-1
https://doi.org/10.1007/s00404-018-4834-1
https://doi.org/10.1016/j.fertnstert.2003.07.002
https://doi.org/10.1016/j.fertnstert.2003.07.002
https://doi.org/10.1016/j.fertnstert.2006.11.136
https://doi.org/10.1080/14647273.2018.1562240
https://doi.org/10.1080/14647273.2018.1562240
https://doi.org/10.4274/tjod.45656
https://doi.org/10.4274/tjod.45656
https://doi.org/10.1016/S0015-0282(03)00601-0
https://doi.org/10.1016/S0015-0282(03)00601-0
https://doi.org/10.1080/791201839
https://doi.org/10.1016/j.fertnstert.2003.09.062
https://doi.org/10.1016/j.fertnstert.2003.09.062


Correlation of progesterone level on the day of hCG injection in IUI and fertility rate

5

22. Dinelli L, Courbi B, Achard V, Jouve E, Deveze C, Gnisci 
A,	et	al.	Prognosis	factors	of	pregnancy	after	intrauterine	
insemination	with	 the	 husband’s	 sperm:	 conclusions	 of	
an	analysis	of	2,019	cycles.	Fertil	Steril.	2014;101(4):994–
1000. https://doi.org/10.1016/j.fertnstert.2014.01.009

23.	 Amiri	MF.	Analysis	of	prognostic	factors	 for	a	successful	
outcome	 in	 patients	 undergoing	 intrauterine	
insemination.	Acta	Med	Iran.	2007;45(2):101–6.

24. Melo MA, Meseguer M, Garrido N, Bosch E, Pellicer A, 
Remohí	J.	The	significance	of	premature	luteinization	in	an	
oocyte-donation	programme.	Hum	Reprod.	2006;21:1503–
7. https://doi.org/10.1093/humrep/dei474

25.	 Yavuz	 A,	 Demirci	 O,	 Sözen	 H,	 Uludoğan	 M.	 Predictive	
factors	 influencing	 pregnancy	 rates	 after	 intrauterine	
insemination.	Iran	J	Reprod	Med.	2013;11(3):227–34.

26.	 Zarei	L,	Behroozilak	T,	Hajshafiyiha	M,	Azizzadeh	R,	Talebi	
A,	 Abdollah	 S,	 et	 al.	 Evaluation	 of	 correlation	 of	 serum	

progesterone level with pregnancy occurrence in frozen 
embryo transfer. J Evol Med Dent Sci. 2018;7(38):5045–8. 
https://doi.org/10.14260/jemds/2018/947

27. Mascarenhas M, Kamath MS, Chandy A, Kunjummen AT. 
Progesterone/estradiol	 ratio	 as	 a	 predictor	 in	 the	 ART	
cycles	with	premature	progesterone	elevation	on	the	day	
of	hCG	trigger.	J	Reprod	Infertil.	2015;16(3):155.

28. Xu B, Li Z, Zhang H, Jin L, Li Y, Ai J. Serum progesterone 
level	 effects	 on	 the	 outcome	 of	 in vitro	 fertilization	 in	
patients	 with	 different	 ovarian	 responses	 analysis	 of	
more	 than	 10,000	 cycles.	 Fertil	 Steril.	 2012;97:1321–7.	
https://doi.org/10.1016/j.fertnstert.2012.03.014

29. Ghomian N, Mousavifar N, Rostami Nezhad V, Ghanaei N. 
Frequency	of	pregnancy	and	 its	predicting	factors	 in	 IUI	
cycles	at	Milad	Infertility	Center	during	2011-2013.	Iran	J	
Obstet	Gynecol	Infertil.	2017;20(10):13–20.

366
367
368
369
370

371
372
373

374
375
376
377

378
379
380

381
382

383
384
385

386
387
388
389

390
391
392
393
394

395
396
397
398

https://doi.org/10.1016/j.fertnstert.2014.01.009
https://doi.org/10.1093/humrep/dei474
https://doi.org/10.14260/jemds/2018/947
https://doi.org/10.1016/j.fertnstert.2012.03.014

