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Factors Associated to Successful Homologous Artificial Insemination
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ABSTRACT
Goal: To describe the prevalence of a successful fertilization and pregnancy, and the influence of different factors 
in couple who undergo homologous artificial insemination.

Material and Methods: Retrospective cohort study, in patients with infertility, whom underwent a homologous 
artificial insemination procedure in the Fertility Clinic in Santa Rosa de Lima Hospital, Ensenada, Baja California, 
Mexico. Failure in achieving fertilization and pregnancy was associated to the presence of infertility factors from 
different origins: cervical factors, uterine, fallopian tube and peritoneum, endocrine-ovaric, masculine, or a 
combination of some of them. Measures of association were calculated and logistic regression was used to adjust 
for age and body mass index.

Results: 151 patients were studied. From all successful pregnancy cases, 63 were achieved in the first insemination 
cycle (17.9%), 35 in the second cycle (27.8%), 29 in the third cycle (36%) and 24 in the fourth cycle (42.8%). The 
uterine factor was strongly associated to failure in achieving pregnancy ((OR 5.98, 95%CI 1.82-19.62), followed 
by the cervical factor (OR 3.52, 95% CI 1.35- 9.15). The rest of the factors were not significantly associated to 
failure in achieving pregnancy.

Conclusions: Intrauterine artificial insemination continues to be a reliable technique in assisted reproduction 
procedures, with lower cost and complexity compared to in vitro fertilization. the etiology, the age of the patient, 
the number of cycles performed and the weight are the crucial factors.
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Background
Intrauterine insemination (IUI) together with controlled ovarian 
stimulation are low-complexity, low-cost and less invasive assisted 

reproductive techniques compared to highly complex techniques 
such as in vitro fertilization. Intrauterine insemination consists 
of depositing previously capacitated sperm in the uterine cavity 
as a treatment of infertility due to sperm alterations, ejaculation 
problems (sexual dysfunction), vaginismus, altered cervical factor, 
unexplained sterility and endometriosis grade I and II [1,2].
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Commonly found pathologies are polycystic ovaries, blocked 
tubes and peritubular adhesions and endometriosis. The prevalence 
of polycystic ovarian syndrome (PCOS) in asymptomatic women 
is between 16-33%. The tube factor damage, usually, is secondary 
to pelvic inflammatory disease, surgical tubal sterilization and 
endometriosis.

Unexplained male infertility is present in 30-40% of men with 
normal sperm parameters. The potential explanations for male 
infertility are endocrine alterations of gonadal development during 
early pregnancy, due to environmental contamination and genetic 
factors [3]. Pregnancy rates according to the European Society of 
Human Reproduction and Embryology (ESHRE) reports 12.4% 
per cycle [4]. In Mexico, pregnancy rates reported by intrauterine 
insemination are up to 21.7% per patient and 13% per cycle [5,6]. 
Intrauterine insemination can be performed in a natural cycle or 
with help of controlled ovarian hyperstimulation by gonadotropins. 
This increases the amount of oocytes available for fertilization 
and places the capacitated semen inside the uterine cavity, which 
increases the likelihood of interaction and achieving pregnancy 
[7-9]. The objective of this study is to describe the prevalence of 
pregnancy and the influence of altered factors in infertile couples 
undergoing homologous intrauterine insemination at the Fertility 
Clinic of Baja California.

Materials and Methods
Retrospective cohort study, carried out at the Fertility Clinic of 
Santa Rosa de Lima Hospital, Ensenada, Baja California, Mexico. 
The evolution of a total of 352 patients who started their first cycle 
of homologous artificial insemination in the period from January 
2015 to December 2017 was analyzed. The information was 
obtained from the clinical files, with authorization by the Ethics 
Committee of the Santa Rosa de Lima Hospital, at Ensenada, Baja 
California (Authorization No. 0015).

The inclusion criteria were: Couples with primary and secondary 
infertility, female ≤ 45 years, minimal permeability of one fallopian 
tube, 5 million progressive mobile sperm after sperm capacitation 
and patients who had signed the informed consent. A maximum 
of 4 inseminations was established. In patients who presented 
bilateral tubal obstruction, operative laparoscopy was performed, 
finding lax adhesions in 90% of them, which were released leaving 
at least one permeable and healthy fallopian tube. 

Exclusion criteria were: patients who had not correctly followed 
the medication's dosage or who for some reason had been canceled 
before completing controlled ovarian hyperstimulation, hypo or 
hyperresponsiveness, or patients that left the treatment cycle, and 
those who for some reason did not take the blood sample for the 
hormonal profiles.

The altered factors studied were:
Cervical: colposcopy was performed and vaginal culture.
Uterine: by endovaginal ultrasound analyzing the cavity for 
absence of fibroids.
Tube-peritoneal: hysterosalpingography and/or hysterosono-

graphy. 
Endocrine-ovarian: lab tests of prolactin, thyroid function, FSG, 
LH, estradiol, endovaginal Ultrasound.
Male: sperm analysis.

The comparative variables were the number of stimulation cycles, 
age, body mass index (BMI) and abortions.

Statical analysis
For the descriptive statistical analysis, measures of central tendency 
and dispersion were used. The comparison of means between two 
groups was performed with the Student's T test and the Analysis 
of Variance (ANOVA) was used to compare more than two means. 
The Chi square test was used to compare proportions and odds 
ratios were calculated as measures of association, which were 
adjusted by logistic regression to adjust for potential confounding 
factors. It was assumed that the numerical variables had a normal 
distribution based on the sample size of the study, taking as 
reference the Central Limit Theorem. All statistical analyzes were 
performed with STATA Version 12.

Sperm capacitation
Semen was obtained from the male partners of the patients who 
underwent artificial insemination. The sample was collected by 
masturbation in a sterile bottle with a sexual abstinence period of 
3-7 days. After liquefaction at room temperature, the samples were 
examined under a microscope to define their characteristics in terms 
of concentration, motility and a Diff Quick stain for morphological 
analysis. Samples with an initial concentration of less than 5 
million progressive motile sperm were washed with HTF+ hepes 
culture medium supplemented with 10% human serum albumin, in 
a 1:1 volume ratio in a conical tube and centrifuged at 1600 rpm 
for 10 minutes, then the supernatant is decanted and the button is 
resuspended with a volume of 0.7 ml.

Samples with an initial concentration greater than 5 million 
progressive mobile sperm were subjected to the density gradient 
training technique with PureSperm® (Nidacon, Gothenburg, 
Sweden) usually 2 layers of concentrations of 80% and 40%. The 
gradients were placed in a 15 ml conical tube, 1 ml of the 80% 
gradient medium is deposited at the bottom of the tube and carefully 
avoiding mixing, 1 ml of 40% gradient medium is placed, finally 
a non-selective volume greater than 2 ml of the seminal sample. 
Then centrifuged at 1600 rpm for 10 minutes, the supernatant is 
decanted and the button is resuspended with 4 ml human HTF+ 
hepes culture medium supplemented with 10% human serum 
albumin. Finally, centrifuged at 1600 rpm for 10 minutes, remove 
the supernatant and resuspend the button with 0.7 ml of medium.

Ovarian Stimulation Protocol and Luteal Phase Support
Ovarian stimulations were performed with subcutaneous 
administration of Gonal-f®, (75-100 IU/day) from the 3rd to 
the 12th day of the cycle, follicular follow-up with transvaginal 
ultrasound (General Electric, Voluson E10) on days 3, 8 and 12 of 
the cycle, getting at least one mature follicle between 17-22 mm, 
performing the shot with 250 μg of recombinant hGC (Ovidrel), 
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performing a single intrauterine insemination (IUI) 36 hours after, 
with ultrasound guided to 1 cm of uterine fundus, remaining the 
patient in decubitus dorsal for 20 to 30 minutes.

All patients were indicated with progesterone as luteal phase 
support from the day of insemination until week 10 of pregnancy 
or menstruation at a dose of 400 mg daily orally or vaginally. 
Plasma β-hCG levels were measured 2 weeks after IUI. The 
detection of clinical pregnancy was defined with the transvaginal 
ultrasonographic visualization of intrauterine gestational sac.

Results
Of the total of 352 patients, a total of 151 patients were pregnant 
(42.9%). Of the total pregnancies, 63 were obtained in the first 
insemination cycle (17.9%), 35 in the second cycle (27.8%), 29 in 
the third cycle (36%) and 24 in the fourth cycle (42.8%) (Table 1, 
Figure 1).

IUI cycles Number of pregnancies % pregnancy (% cumulative)

1st cycle 63 17.9% (17.9%)

2nd cycle 35 9.9% (27.8%)

3rd cycle 29 8.2% (36%)

4th cycle 24 6.8% (42.8%)

Table 1: Insemination cycles performed and rate of pregnancy.

Figure 1: Cumulative pregnancy rate (%) per cycle.

The average age of the patients was 34 years ± 4.3, finding the 
highest number of pregnant patients in the group under 30 years 
with 52%. Observing in the respective age groups a pregnancy rate 
of 45% in the group of 31-36, and 32.6% in the group of 37-42 
years (association of age with pregnancy χ² = 10,080, p = 0.006). 
The abortion rate, on the other hand, increases with age. Going 
from 4% in the group under 30 years, for the 31-36 years 7.5%, 
and finally 10.5% for the group of 37-42 years (association of age 
with abortion, χ² = 6.915, p = 0.032) (Table 2).

The average body mass index (BMI) of the patients who achieved 
pregnancy was 28.1 kg/m2 and 24.5 kg/m2 in patients in whom 
pregnancy was not achieved (p <0.001). Of the total number of 
pregnancies, 77 had a normal BMI, 70 had an overweight BMI, 
and 4 had a BMI with Obesity grade I (Table 3).

Age
Number 

of 
Patients

Number of 
pregnancies

% 
pregnancy 

by age

Number 
of 

abortions

% 
abortion 
by age

≤ 30 75 39 52% 3 4%

31-36 173 78 45% 13 7.5%

37-42 104 34 32.6% 11 10.5%

Table 2: Rate of pregnancies and abortions by age ranges.

Body mass index (kg/m2) Total of 
patients

Number of 
pregnancies

% of 
pregnancy

Normal (18.5-24.9) 103 77 74.7%

Overweight (25-29.9) 182 70 38.4%

Obesity grade I (30-34.9) 67 4 5.9%
Table 3: Number of patients and percentage of pregnancy according to 
BMI.

The 352 couples were analyzed for factors related to infertility. 
The diagnoses were cervical factor 33 cases, uterine factor 24 
cases, tube-peritoneal factor 98 cases, endocrine-ovarian factor 74 
cases, male factor 109 cases, idiopathic factor 5 cases and 2 mixed 
factors with 9 cases.

There are better results of artificial insemination in the tube-
peritoneal factors and male factor, while the uterine and idiopathic 
factors, the pregnancy rate per patient was lower (Table 4 and 
Figure 2).

Factors related No. of 
patients

% of 
diagnosis

Number of 
pregnancies

% 
pregnancy

Cervical factor 33 9.4% 11 33.3%

Uterine factor 24 6.8% 5 20.8%

Tube-peritoneal 
factor 98 27.8% 51 52%

Endocrine-ovarian 
factor 74 21% 27 36.4%

Male factor 109 31% 54 49.5%

Idiopathic 5 1.4% 1 20%

2 mixed factors 9 2.6% 2 22.2%
Table 4: Number of patients and percentage of pregnancy according to 
altered factors.

Figure 2: Pregnancy rate according to altered factors.
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The factor that most associated to failure to achieve conception 
was the uterine factor (MRI 5.98, 95% CI 1.82-19.62), followed by 
the cervical factor (MRI 3.52, 95% CI 1.35-9.15). The rest of the 
factors did not have a significant association with the possibility of 
failure to achieve conception (Table 5).

Factors Crude OR (IC 
95%) P value Adjusted OR* 

(IC 95%) P value

Cervical 1.56 (0.73-3.33) 0.25 3.52 (1.35-9.15) 0.01

Uterine 3.05 (1.11-8.36) 0.03 5.98 (1.82-19.62) <0.005

Tube-peritoneal 0.60 (0.37-0.96) 0.03 0.62 (0.37-1.06) 0.08

Endocrine-
ovarian 1.40 (0.82-2.38) 0.21 1.03 (0.58-1.85) 0.11

Male 0.68 (0.43-1.07) 0.09 0.57 (0.34-0.96) 0.04

Idiopathic 3.04 (0.34-27.53) 0.32 2.58 (0.26-25.56) 0.81

Mixed 2.69 (0.55-13.13) 0.22 2.32 (0.43-12.47) 0.33
Table 5: Association between failure to achieve conception and factors 
XXXX.
* Odds ratios were adjusted for age and body mass index.

Discussion
Regarding to homologous IUI cycles performed, higher pregnancy 
rates were observed in the first cycle of IUI 17.8%, compared with 
the European Society of Human Reproduction and Embryology of 
12.4% [4], while Dinelli et al reported 14.8% per cycle [10]. By 
accumulating the 4th cycle of continuous stimulation, we can see a 
cumulative pregnancy rate of 42.8%.

We found a higher rate of pregnancies in younger women (<30 
years), 52% with respect to women over 37 years with 32.6%, 
age is one of the main prognostic factors for the success of the 
procedures of Assisted reproduction, regardless of the scheme 
used in ovarian hyperstimulation. According to different reports, 
higher pregnancy rates are obtained in women under 35 compared 
with older women, with cycles of ovarian hyperstimulation plus 
intrauterine insemination, due to the decrease in the quality of 
the oocytes and the reduction of receptivity. endometrial [11]. In 
this study, the age under 36 years benefited women undergoing 
intrauterine insemination treatment.

A study conducted on 512 patients, with a total of 1,101 cycles 
of IVF and ET, showed a significant increase (p<0.01) in the 
pregnancy rate in women under 30 years of age, compared with 
women older than 37 years (26 and 9%, respectively), and a 
decrease in the incidence of abortion in patients under 30 years of 
age, compared to women over 40 years (50 and 22%, respectively) 
[12-14]; possibly due to a decrease in the quality of oocyte in 
association with a gradual increase in the circulating level of 
FSH and decreased circulation of the antimüllerian hormone and 
inhibin B [15].

As age increases, the risks of other disorders that may 
adversely affect fertility, such a leiomyomas, tubal disease, and 
endometriosis, also increase [15]. The age-related decline in 
fertility is accompanied by significant increases in the rates of 
aneuploidy and spontaneous abortion [16].

The body mass index was evaluated in the patients who achieved 
pregnancy, being higher the pregnancy rate with an ideal BMI 
(18.5-24.9 kg/m2) with 74.7%, followed by 38.4% in pregnancy 
rate with overweight BMI (25-29.9 kg/m2), finally lower 
pregnancy rate in patients with Obesity I (30-34.9 kg/m2) with 
5.9%. Allowing to corroborate that normal BMI benefits women 
subjected to homologous intrauterine insemination, this is because 
obese women are more likely to have an ovulatory dysfunction 
due to dysregulation of the hypothalamic-pituitary-ovary axis. 
On the other hand, the excess of free fatty acids can have a toxic 
effect on the reproductive tissues, leading to cellular damage and 
a low-grade chronic inflammatory state [10]. Women in fertile 
age who present fertility problems, the probability of conceiving 
spontaneously decreases by 5% for each unit that increases the 
BMI above 29kg/m2 [12] which is why we subject our patients 
start diet and exercise to increase the possibility of pregnancy.

Regarding the most frequent factors causing infertility, it was 
observed that the tube-peritoneal factor, followed by the male 
factor, and endocrine-ovarian with an average of 42% of pregnancy, 
presented better response to ovarian stimulation treatment and 
insemination; compared with Barros-Delgadillo and Col, where 
the cause of the most frequent infertility was of mixed origin 
(58.5%) followed by endocrine-ovarian causes (22.2%) [13].

The success of pregnancy in our study is benefited by the sperm 
capacitation technique and the restoration of fertility through 
clinical management and hormonal stimulation of endocrine-
ovarian and tube-peritoneal factors.

Conclusion
Intrauterine artificial insemination continues to be a reliable 
technique in assisted reproductive procedures, with lower cost 
and complexity compared to in vitro fertilization. The correct 
indication of this technique will directly impact the success, the 
etiology, the age of the patient, the number of cycles performed 
and the weight are the crucial factors.
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