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[bookmark: _Toc51226431]Abstract
Background: Intrauterine insemination (IUI) with ovarian stimulation is a procedure used for treating couples with unexplained subfertility, mild endometriosis, ovulatory dysfunction,  mild male factor subfertility and cervical factor infertility. Even though it is one year it was started to be practice in Saint Paul’s hospital there is no study done in the country to see success rate, common indications and associated factors.
Objective: The aim of this study is to describe the socio demographic characteristics, clinical characteristics, indications, success rate and potential factors associated with success rate of couples undergoing IUI. 
Material and Methods: Records of all couples who underwent IUI at center for fertility and reproductive medicine (CFRM) of Saint Paul’s Hospital Millennium Medical College (SPHMMC), from May 1, 2019 to April 30, 2020 were reviewed. A total of 139 IUI cycles on 117 couples were done as documented in the Laboratory record. Out of these a retrospective, descriptive analysis of 97 couples (111 cycles) documents were found to be complete enough to be included in the review. Twenty couples (28 cycles) were excluded due to unknown pregnancy test status and loss of their chart. The socio demographic characteristics, type of infertility, duration of infertility, cause of infertility, ovulation induction agent, dose of trigger, sperm characteristics, method of sperm preparation, and baseline laboratory results of the couples were documented using data extraction format. Pregnancy success rate was determined based on urine HCG result after two weeks of the procedure. Logistic regression of variables with 90% confidence interval and Ki -square test was done to see association between success rate of pregnancy and predictive variables.
Results: The mean age of women was 32.04± 4.61years while the mean age of partner was 37.36± 6.71years. The couples were infertile for 5.23±3.24 (mean ±SD) years. Most of the couples, 66(68.04%), have primary infertility and the most common cause of infertility was unexplained subfertility 69(71.13%). The pregnancy rate was 9.0% per cycle and 10.31% per couple. None of the predictor variable show statistically significant association with success rate of pregnancy.
Conclusions: As the pregnancy rate found in this study was comparable with other studies and due to its affordability, IUI remains an effective first line method among the available options for infertile couples, especially for those with unexplained sub fertility. Further prospective studies with larger sample sizes may be necessary to confirm the results of this study.
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AMH… anti mullerian hormone
ART….antiretroviral treatment 
CC……clomiphene citrate 
CFRM…..center for reproductive medicine
MD …..Medical doctor 
ESHRE ….European Society of Human Reproduction
HCG…..human chorionic gonadotropin
hMG ….human menopausal gonadotropin
IRB ...institutional review board
IUI…… intrauterine insemination 
IVF….invitro fertilization
IVF-ET…..in vitro fertilization-embryo transfer 
MRN…medical record number
NMSI…..number of motile sperm inseminated
OBGYN…..obstetrics and gynecology 
OS….ovarian stimulation 
PID…..pelvic inflammatory disease
PR…..pregnancy rate 
REI….reproductive endocrinology and infertility
rFSH …recombinant Follicular stimulating hormone
SD ….. Standard deviation 
SPHMMC….saint Paul’s hospital millennium medical college
SNNP…..southern nations nationalities and peoples 
TMS ….total motile sperm
TNMS…..total number of motile sperm
TVS……Trans vaginal sonography
UK….united kingdom
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Intrauterine insemination is a procedure in which processed and concentrated motile sperm are placed directly into the uterine cavity. The hypothetic rationale of the procedure is to increase the number of gametes available for fertilization during a given cycle (1, 2). The outcome of IUI treatment after mild ovarian stimulation (OS) was early known for treating couples with subfertility including unexplained subfertility, mild endometriosis, ovulatory dysfunction,  mild male factor subfertility(3-5) and cervical factor infertility(4). 
Ovarian stimulation with ovulation-inducing agents such as clomiphene citrate (CC), letrozole and human menopausal gonadotropin (hMG) is typically used in IUI cycles, even in the absence of anovulation. This enables the maturation and triggered release of multiple follicles (typically 2–3), thus theoretically increasing the number of embryos available for implantation per cycle. However, IUI may also be conducted without ovulation-inducing agents (natural cycles) (6). 
The pregnancy rate after IUI ranges from 8% to 26% (7, 8). Data from the European Society of Human Reproduction (ESHRE) reports a live birth rate of 8.9%after IUI (3). Despite the relatively low pregnancy rates per attempt, the cumulative pregnancy rates after 3 cycles have been about 30% in appropriately selected couples(2).
Factors that affect the pregnancy rate of IUI cycles include the women’s age (9, 10); duration(11) and cause of infertility (such as endometriosis, unexplained infertility); number of treatment cycles(7) and different sperm parameters before and after preparation(12, 13). Many of these factors are related to semen quality, and especially the presence of teratozoospermia and low sperm count (total motile sperm, TMS) after preparation are frequently suggested as important predictors of IUI success (7). In addition duration of abstinence(14), follicular phase progesterone level(15),luteal phase support(16)and type ovarian stimulating agent(17) can also alter the pregnancy rate after IUI.
On the other hand, there is no significant difference in live birth following intrauterine insemination cycles in which the procedure was performed by a fellow physician or registered nurse compared with an attending physician(18).  Even though, obese women require higher doses of medication and produce fewer follicles for a given dose, once medication and response are adjusted to overcome the weight effect, the success of the treatment cycle is comparable to that of normal weight women(19).
Artificial reproductive technologies including IUI are being practice in Saint Paul’s millennium medical college as the first ART center in the country. Despite ample evidence from other developing countries and globally in general, there is no evidence regarding the success rate, indications, and pregnancy outcomes of IUI in the study setting or in Ethiopia in general as it is important to clinical practice for counseling and prediction on success rate.
The aim of this study is to describe the socio demographic characteristics, clinical characteristics, indications, success rate and potential factors associated with success rate of couples who had IUI at CFRM of SPHMMC.
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The study was conducted in the center for fertility and reproductive medicine of Saint Paul’s Hospital Millennium Medical College in Addis Ababa, Ethiopia(20), the first public artificial reproductive technology (ART) center in the country, by reviewing the records of all women who had IUI from May 1, 2019 to April 30, 2020. The center was established in 2019, which is found at HayaHulet, Adiss Ababa started working a year back doing deferent artificial reproductive technologies including IUI an IVF. It is estimated about 10 to 12 IUI are being done each month.
[bookmark: _Toc51226438]Population
After Ethical clearance obtained from the Institutional Review Board (IRB) of SPHMMC Records of all couples who underwent IUI at center for fertility and reproductive medicine (CFRM) of Saint Paul’s Hospital Millennium Medical College (SPHMMC), the first public artificial reproductive technology (ART) center in the country, from May 1, 2019 to April 30, 2020 were reviewed.
Before entry into the IUI program, patients were investigated to determine the cause of infertility, with investigations conducted as necessary to elicit cause of infertility that mandates IUI. Female patients had tubal patency confirmed by hysterosalpingogram, and men had a semen analysis. Causes of infertility were documented in the patient charts as unexplained subfertility, mild endometriosis, ovulatory dysfunction, mild male factor subfertility, cervical factor infertility, decreased ovarian reserve and uterine abnormality (fibroid, anatomical etc.).
The primary outcome was β-HCG positive pregnancy, which was documented two weeks after IUI was performed. Primary outcome was also collected after phone call if result was unavailable from chart. 

[bookmark: _Toc51226439]Ovulation induction protocol and monitoring
Patients underwent ovarian stimulation with clomiphene or letrozole. Ovarian response was monitored by transvaginal ultrasound (TVS) follicle tracking. When at least one dominant follicle measured greater than 17 mm, 5000 - 10,000 IU of hCG was administered. A single IUI was performed 36 h after administration of hCG.
[bookmark: _Toc51226440]Sperm wash protocol
Semen was collected by masturbation into a sterile plastic specimen container in the clinic. Samples were processed within 15 min of arrival (no more than 60 min from the time of ejaculation). Density gradient sperm washing was used in the preparation of the samples. The isolated fraction of motile sperm was diluted in 0.5–1 ml of medium and sperm was incubated at 37.8C until IUI. IUI was performed usually within 45 min.
[bookmark: _Toc51226441]IUI procedure and pregnancy test
IUI was performed with women in the lithotomy position. After the exposure of cervix with a Graves speculum, the cervical mucus was cleaned with a cotton swab. A catheter was gently passed through the cervical canal and prepared sperm was slowly injected into uterine cavity. Insemination volumes ranged from 0.5 to 1 ml. All women remained in the supine position for 10–15 min after IUI. To determine biochemical pregnancy, urine hCG were measured two weeks after insemination. There were patients with no or lost urine hCG result. 
[bookmark: _Toc51226442]Data collection 
Patients were first identified by reviewing the CFRM laboratory registries. Then the medical record of patients were retrieved from card room and data was extracted both from patient’s medical records and laboratory registries using data extraction format from April 16, 2020 up to April 24, 2020.
The socio demographic characteristics, type of infertility, duration of infertility, cause of infertility, ovulation induction agent, dose of trigger used and baseline laboratory results of the couples were collected from patients’ charts. Sperm characteristics and method of sperm preparation were extracted from laboratory registries at embryology Unit. Pregnancy outcome was documented from patients’ charts if available by looking the pregnancy test done after two weeks of IUI. For those with no pregnancy test or no documented evidence of pregnancy status, phone call was used to know the pregnancy status. 
Pretesting of data extraction format was done and completeness of data was checked before entry to Epidata 3.1(21).
[bookmark: _Toc51226443]Statistical analysis
Data was entered after checking completeness, using Epidata 3.1 and statistical analysis was performed using the Stata 15.0 (StataCorp, 2017). Continuous variables were expressed as mean + SD. p value of less than 0.1 was considered as statistically significant. Female age, partner’s age, TMS, sperm motility and duration of infertility were also analyzed after categorization. Female age was categorized as <25, 25–30, 30 – 35, 35 – 40 and ≥ 45; partner’s age was categorized as <30, 30–35, 35-40, 40– 45 and > 45; Categories for duration of infertility were < 12months, 12 – 36 months and > 36 months; and categories for TNMS were < 5X 106, 5–10X106 and >10X106. Analytical analysis was done with bi-variate logistic regression taking 90% confidence interval. Potential related determinants of predicting pregnancy were analyzed by multiple logistic regression analysis. Women’s age, partner’s age, duration and type of infertility, cycle number, and total motile sperm count after preparation were included in this model from the clinical experience.
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A total of 97couples and 111cycles were enrolled in this review. The mean age of women was 32.04± 4.61years while the mean age of partner was 37.36± 6.71years. Most of the couples, 76(76.27%), were from Addis Ababa. The couples came from every corner of the country for IUI except from Gambella, Afar, Benshangul Gumuze and Harerie regions. The average duration of infertility was 5.23±3.24 (mean ±SD) years. The frequency distribution of coupes is summarized in Table 1 below. The total number of motile sperm after sperm preparation was 37.11 ± 28.89 (mean ±SD) X106. The baseline FSH at the start of the infertility treatment was 6.94±3.89mIU/ml (mean ±SD). 
[bookmark: _Toc51168846]Table 1: Frequency distribution of the socio demographic characteristics of the couples
	Socio demographic characteristics
	Frequency 
	Percent

	Age of women (in years)
	20-24
25-29
30-34
35-39
40-45
	3
26
33
32
3
	3.09
26.80
34.02
32.99
3.09

	
	Total
	97
	100.00

	Age of partner (in years)
	<30
30-34
35-39
40-44
>45
	8
24
36
19
10
	8.25
24.74
37.11
19.59
10.31

	
	Total
	97
	100.00

	Duration of marriage(in months)
	<12
12-36
>36
	4
32
61
	4.12
32.99
62.89

	
	Total
	97
	100.00

	Region 
	Tigrie
Amhara
Oromo
SNNP1
Addis Ababa
Diredawa
	2
8
11
1
74
1
	2.06
8.25
11.34
1.03
76.29
1.03

	
	Total
	97
	100.00


 (
Southern nations nationalities and people
)	

Most of the couples, 66(68.04%), have primary infertility. The most common cause of infertility was unexplained subfertility 69(71.13%). The causes of infertility that were listed are presented below (figure 1). Most of the couples, 85(87.63%), underwent only one IUI cycle. Only 10(10.31%) and 2(2.06%) of the couples complete the 2nd and 3rd cycles respectively.

[bookmark: _Toc43973256]Figure 1: Causes of infertility among those undergoing IUI in CFRM of SPHMMC.
There were a total of 10 pregnancies determined from this IUI cycles making the pregnancy rate 9.0% per cycle and 10.31% per couple. The pregnancy rate was 3 in cases in 20 clomiphene citrate group and 7 cases in 74 letrozole groups, 15.0% and 9.46% respectively. More pregnancies were achieved in the couples stimulated with letrozole (7.22% versus 3.09%). 
[bookmark: _Toc51168847]Table 2: Association of clinical and laboratory characteristics with success of pregnancy
	Clinical and laboratory characteristics
	Pregnant (n=10)
	Non pregnant
(n=87)
	X2
	P
value

	Age of women(in years)
	20-24
25-29
30-34
35-39
40-45
	0
2(2.06)
5(5.15)
3(3.09)
0
	3(3.09)
24(24.74)
28(28.87)
29(29.90)
3(3.09)
	

1.75
	

0.78

	Age of partner(in years)
	<30
30-34
35-39
40-44
>45
	0
2(2.06)
6(6.19)
2(2.06)
0
	8(8.25)
22(22.68)
30(30.93)
17(17.53)
10(10.31)
	

3.74
	

0.44

	Type of infertility
	Primary
Secondary
	8(8.25)
2(2.06)
	58(59.79)
29(29.9)
	0.73

	0.39

	Duration of infertility (in months)
	≤ 12
13-36
>36
	0
3(3.09)
7(7.22)
	4(4.12)
29(29.90)
54(55.67)
	
0.56
	
0.75

	Cycle of IUI  
	One
Two
Three
	9(9.28)
1(1.03)
0
	76(78.35)
9(9.28)
2(2.06)
	
 0.24
	
0.89

	Causes of infertility 
	Unexplained subfertility
ovulatory dysfunction
Mild male factor subfertility
cervical factor infertility 
Decreased ovarian reserve
	8(8.25)
2(2.06)
0

0
0
	61(62.89)
5(5.15)
15(15.46)

1(1.03)
5(5.15)
	

5.06
	

0.28

	Ovulation inducing agent 
	Letrozole
Clomiphene citrate
Unknown
	7(7.22)
3(3.09)
0
	67(69.07)
17(17.53)
3(3.09)
	
0.88
	
0.83

	TNMS after preparation(X106)
	0-4
5-10
>10
	0
0
10(10.31)
	8(8.25)
8 (8.25)
71(73.20)
	
2.20
	
0.33




Binary Logistic regression was done to see the association between dependent and independent variables with 90% confidence interval, but the outcome variable doesn’t vary in all independent variables. As the sample size was small to see association between dependant and dependant variables, Ki square test (Table 2) was also tried to see the association between variables. Table 3 shows the result of multiple logistic regressions but it was not statistically significant. None of the variable show statistically significant association.
[bookmark: _Toc51168848]Table 3: Odds of pregnancy for each covariance
	Variable 
	Odds Ratio
	P value
	[90% Conf. Interval]

	Age of the women
Age of the partner
Cycle of IUI
Type of Infertility (primary/secondary
Duration of infertility
Type of ovulatory agent 
	1.09
1.04
2.05
3.1

0.97
1.40
	0.730
0.654
0.514
0.239

0.840
0.400
	.7102428    1.688016
.9011653    1.199725
.3363967    12.47395
.6389558    15.01901

.7922332    1.199633
.7237874    2.718314

	Semen characteristics
	Pre wash
	concentration
TNMS
Progressive motility
Non progressive motility
	0.99
0.99
0.99
0.97
	0.892
0.934
0.922
0.634
	.9482159    1.046102
.9117842    1.087081
.9201778     1.07665
.8636929    1.084175

	
	Post wash
	TNMS
Progressive motility
Progressive motility
	1.01
0.97
0.91
	0.457
0.380
0.185
	.989193    1.029214
.9194281    1.025844
.8084446    1.023012

	FSH 
	1.31
	0.110     
	.9924883    1.724438









[bookmark: _Toc51226445]Discussion

In this study the biochemical pregnancy rate was 9.0% per cycle and10.31%per couple (3 cases from 20 in clomiphene citrate group and 7 cases from 74 in letrozole group, 3.09% and 7.22% respectively).The pregnancy success after IUI insemination shows wide range of variation in the literatures due to the selected treatment group, diagnostic criteria, the techniques used, the mean age of the selected cohort, the cause of infertility, and the change in treatment success according to the number of treatment cycles. In 2016,  Atasever(22)  published a study showing a treatment success of 9.34% (7.8% in the CC group, 8.9% in the hMG group, and 9.6% in the rFSH group). A retrospective observational study in UK from 2012 to 2016 showed that pregnancy success was ranging from11.6% to 12.10% (8).In another study in 2011, Demir et al.(7), the clinical pregnancy rates were achieved as 15.8% per cycle and 18.8% per couple. In 2018,Wahdaw(23) published a retrospective audit of IUI at tertiary center showing the pregnancy rate  per cycle of 14.1% with overall pregnancy rate  per couple of 17.3%. The results are supported by the above studies.
Most women were given letrozole for ovarian stimulation as it has Potential advantages over clomiphene citrate include like high rate of mono follicular development, lack of direct antiestrogenic adverse effects on the endometrium, shorter half-life and Lower serum estradiol levels(24). 
The common etiologies identified in this study include; unexplained subfertility 69(71.13%), mild male factor subfertility 15(15.46%), ovulatory dysfunction 7(7.22%), decreased ovarian reserve 5(5.15%) and	cervical factor infertility1 (1.03%). The highest PR was observed in the patient with unexplained subfertility (80%) and ovulatory dysfunction (20%). These etiologies are also listed as common indications for IUI in literatures (3-5).  In another study done in Iran (25), the pregnancy rate (PR)/ cycle was highest (19.9%) among couples with unexplained infertility and lowest (10.6%) in couples with multiple factors infertility that goes with the result of this study. In contrary to this study, the resent retrospective audit of IUI at tertiary center showed the highest PR was observed in the patient with ovulatory dysfunction (21.2%), followed by patients with combined factor (15.1%) and male factor (14.7%)(23). 
Even though some literatures show significant association between success rate of pregnancy and with age of mother(9, 10), age of the partner, type of infertility(22), duration of infertility(11), baseline laboratory results, different sperm parameters before and after preparation(12, 13), cycle of treatment(7), and type ovarian stimulating agent(17), this study fails to show statistically significant association among these variables. This is may be explained by the small sample size which is the limitation of this study.

[bookmark: _Toc51226446]Conclusion
The pregnancy rate found in this study was 9.0% per cycle and 10.31% per couple which is comparable with studies done in setups with ample experience. More successful pregnancies were achieved in couples with unexplained infertility (80%).Due to affordability and when accompanied by appropriate patient selection, IUI remains an effective first line method among the available options for infertile couples. The possible limitations of this study were that it was a retrospective study and the size of the sample, which may not have been large enough to detect differences in the analyzed parameters. Further prospective studies with larger sample sizes may be necessary to see factors that are associated with the success rate of IUI.
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Code________________
1. Sociodemographic variables
1.1  Name           ___________________
1.2  MRN            ___________________ 
1.3 Phone number ______________________
1.4  Recorded Age (in years)             ___________________
1.5 Partner’s age (in years)         ____________________
1.6 Region (please put √ mark for the respective region)
	1
	Tigre
	
	5
	SNNP
	
	9
	Afar 
	

	2
	Amhara
	
	6
	Benishangulgumuze
	
	10
	Addis ababa
	

	3
	Oromia
	
	7
	Harerie
	
	11
	Diredawa
	

	4
	Somali
	
	8
	Gambella
	
	
	
	



2. Current clinical/obstetric profile
2.1 Gravidity__________
2.2  Parity ____________
2.3 Abortion __________
3. Past obstetrics, gynecologic History  and pertinent medical and surgical history
3.1 Previous uterine procedure       a. yes       b. no
3.2 If yes, specify__________
3.3 Previous abdominal surgery       a yes       b. no
3.4 Thyroid disease       a. yes       b. no
3.5 History of tuberculosis       a. yes       b. no
3.6 Other gynecologic infections including PID          a yes       b. no 
3.7 If yes specify ______________
4. Causes of infertility
a) Unexplained subfertility
b) Mild endometriosis
c) Ovulatory dysfunction
d) Mild male factor subfertility
e) Cervical factor infertility
f) Uterine abnormality (fibroid, anatomical etc.)
g) Other, specify ____________
5. Type of infertility              a. Primary    b. secondary 
6. Duration of infertility( in years)______________
7. Ovulation inducing agent 
a) Clomiphene citrate
b) Gonadotropin
c) Letrozole
d) none
8. HGC used       a. 5000IU		b.10000IU    c. none 
9. Sperm characteristics  
9.1 First cycle 
· Abstinence(in days) ______
· Liquefaction(in minutes)_____
· PH ___________
· Volume(in ml) _________
· Viscosity (grading)_______
Microscopic examination 
	Parameters
	Value

	
	Prewash
	post wash

	Sperm concentration (x106)
	
	

	Total number of motile sperm(x106)
	
	

	Progressive motility (PR) (%) 
	
	

	Non progressive motility (NP) (%) 
	
	

	Total motility (PR+NP) (%) 
	
	



9.2 2nd cycle 
· Abstinence(in days) ______
· Liquefaction(in minutes)_____
· PH ___________
· Volume(in ml) _________
· Viscosity (grading)_______
Microscopic examination 
	Parameters
	Value

	
	Prewash
	post wash

	Sperm concentration (x106)
	
	

	Total number of motile sperm(x106)
	
	

	Progressive motility (PR) (%) 
	
	

	Non progressive motility (NP) (%) 
	
	

	Total motility (PR+NP) (%) 
	
	



9.3 3rd cycle 
· Abstinence(in days) ______
· Liquefaction(in minutes)_____
· PH ___________
· Volume(in ml) _________
· Viscosity (grading)_______
· Microscopic examination 
	Parameters
	Value

	
	Prewash
	post wash

	Sperm concentration (x106)
	
	

	Total number of motile sperm(x106)
	
	

	Progressive motility (PR) (%) 
	
	

	Non progressive motility (NP) (%) 
	
	

	Total motility (PR+NP) (%) 
	
	



10. Sperm preparation 
· Swim up
· Density gradient centrifugation
11. Cycle of IUI	a. One 		b. Two		c. Three 
12. Pregnancy achieved      a,  yes      b. no
13. Pertinent lab result
13.1 AMH___________
13.2 FSH__________
13.3 TSH__________
13.4 Serum estrogen _____
13.5 Serum prolactin _____________
13.6 Serum progesterone____________


Percent(%)
Percent	
Unexplained subfertility	Ovulatory dysfunction	Mild male factor subfertility	Cervical factor infertility	Decreased ovarian reserve	71.13	7.22	15.46	1.03	5.1499999999999995	
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