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INTRODUCTION

Background: Implantation is the rate-limiting step in the success of both
intrauterine Insemination (IUI) and in vitro fertilization cycles. Numerous
interventions that target various local signals have been tried to improve the
implantation and clinical pregnancy rate (CPR). The most significant of these
signals is human chorionic gonadotropin (hCG) which acts as immunomodulator
and improves implantation by decidualization of the endometrial stromal cells,
trophoblast invasion, proliferation of uterine natural killer cells, stimulation of
endometrial angiogenesis, and maintenance of progesterone secretion by the
corpus luteum. Aim: The aim of the study is to evaluate the effect of intrauterine
hCG administration before IUI on CPR. Settings and Design: A prospective
parallel randomized control study was done from September 2017 to February
2019. Materials and Methods: A total of 200 eligible women planned for 1UI
were randomly divided just before IUI into 2 groups. A computer-generated
randomization list with block size of 10 with 1:1 allocation was used to randomize
the patients. Experimental group received 0.5 ml containing 500 IU hCG, on the
other hand control group received 0.5 ml of normal saline 2-3 min before 1UI
in single sitting. The main outcomes were CPR, miscarriage rate, and ongoing
pregnancy rate. Statistical Analysis: It was performed using statistical software
version SPSS 17.0. Results: Patient’s demographic and baseline characteristics
were comparable in both the groups. CPR in experimental group was significantly
high compared to control group (26% vs. 9%, P = 0.002). Ongoing pregnancy rate
was also significantly higher in experimental group (23%) compared to control
group (7%) (P = 0.003). No significant difference in miscarriage rate was seen
between the two groups. No cases of ectopic pregnancy, ovarian hyperstimulation
syndrome, or multiple pregnancy were reported. Conclusion: Intrauterine hCG
administration is a simple procedure that can be used to improve pregnancy
outcome in [UI cycles.
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endometrial receptivity, embryo quality, and maternal
fetal interface. For the implantation to occur and result
in a live birth, blastocyst should hatch, appose, adhere,
penetrate, and finally invade a well-synchronized
endometrium. It is possible under the influence of
ovarian steroid hormones, local autocrine-paracrine
signals, and embryo-derived signals.''™ All these
signals act in a synchronized way during “window of
implantation” in which the uterine environment is most
receptive to blastocyst implantation.!”

Various interventions have been tried to improve the
implantation and thereby clinical pregnancy rate (CPR).
These interventions target various local human embryonal
signals. The longest known and most significant of these
signals is human chorionic gonadotropin (hCG). It is a
heterodimeric placental glycoprotein hormone which acts
as an early embryonic signal in primates produced by
the embryo before its implantation. The direct effect of
hCG on human endometrium was first studied by Licht
et al. in 1998 using an intrauterine microdialysis system
that released low concentrations of hCG (500 IU) to the
endometrium in the luteal phase.®'% They found that
intrauterine injection of 500 IU hCG/ml in luteal phase
acts as immunomodulator and improves implantation
by decidualization of the endometrial stromal cells,
trophoblast invasion, proliferation of uterine natural
killer (uNK) cells, immunological modulation at the
maternal-fetal interface, stimulation of endometrial
angiogenesis, and maintenance of progesterone secretion
by the corpus luteum.!'"13]

hCG is secreted by embryos before their
implantation,”®! beginning from the two-cell stage and
also by the endometrial epithelial cells during luteal
phase. Embryo with poor morphology is consistent
with reduced secretion of hCG which is associated
with reduced ability to attract endometrial cells for
implantation.?!

Studies conducted by Mansour ef al., Santibafiez
et al., and Zarei et al. in IVF cycles have shown that
intrauterine installation of hCG before cleavage-stage
embryo transfer (ET) improves implantation and
CPRs.[M41] However, studies conducted by Hong et al.
and Wirleitner et al. showed no beneficial effect of
intrauterine administration of hCG when done before
blastocyst transfer.['*!”) The reason could be that with
the blastocyst transfer, there is not enough time for hCG
to have beneficial effect on the endometrium before
implantation. To overcome this shortcoming, Navali
et al. studied the intrauterine administration of hCG after
oocyte retrieval and found that it significantly increased
the implantation and CPRs in IVF cycles.['¥]

IUI is the simplest method of assisted reproductive
technology and is one of the most widely used
cost-effective treatment options for couples with
infertility in developing countries. IUI can be opted in
male factor infertility such as ejaculation failure, low
sperm count, poor sperm quality, as well as in female
factor infertility such as cervical hostility, endometriosis,
and unexplained infertility. Since intrauterine hCG has
shown some promising results in improving implantation
rate in IVF cycles, this study was planned to evaluate the
impact of intrauterine hCG before IUI presuming that it
will have similar beneficial effect as of intrauterine hCG
administration in IVF cycles.

Aims and objective

The aim was to evaluate the impact of intrauterine hCG
administration before IUI on CPR, miscarriage rate, and
multiple pregnancies rate.

MATERIALS AND METHODS

This is a parallel, prospective, double-blind randomized
controlled trial (RCT) done at a tertiary care center from
September 2017 to February 2019. Ethical committee
approval was taken before beginning the study, and the
study was in compliance with the Declaration of Helsinki.
This study has also been registered under Clinical Trial
Registration number CTRI/2017/12/010729. Sample size
calculation was not performed as there is no previously
published work on this intervention in IUI. Hence, all
the women planned for IUI were screened regarding
eligibility for the study. Informed written consent was
taken from all the participants. Infertile women with
normal ovarian reserve, <38 years, undergoing IUI
cycles with normal thyroid-stimulating hormone, and
prolactin were included in the study. Exclusion criteria
were tubal blockage, uncontrolled chronic disease,
hydrosalpinx, severe endometriosis, and active infection.

A total of 212 subfertile women eligible for the study
were selected. Out of 212, two cases declined to
participate and 10 cases did not complete the desired
investigations so remaining 200 patients underwent
natural cycle monitoring or ovulation induction. Trigger
was given with 5000 IU of urinary hCG (CHORIOTEC
5000) when the dominant follicle was >18 mm size. 1UI
was done 36 h after the trigger.

They were randomly divided just before IUI into
two groups (Group A and Group B) through block
randomization. A computer-generated randomization
list with block size of 10 with 1:1 allocation was used
to randomize the patients. The treatment allocation
was placed in a sealed, opaque envelope and picked
up by the staff before IUI. The patient and the doctor
were blinded for the type of intervention. Only the staff
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giving the prepared samples knew the intervention and
the control. Written informed consent was obtained from
all the study participants.

Group A (experimental group) received 0.5 ml
solution containing 500 IU of hCG, on the other hand,
Group B (Control Group) received 0.5 ml normal saline
before the IUI cycles. On the day of IUIL, 5000 IU of
hCG (1 ampule) was dissolved in 2.5 ml sterile water.
For each patient in experimental group, 0.25 ml (500 IU)
of this solution further diluted with 0.25 ml distilled
water (total 0.5 ml) was taken and for the patients in
control group, 0.5 ml normal saline was used. IUI
catheter (Gynetics) was connected to three-way cannula.
One end of which was connected to insulin syringe
containing 0.5 ml of hCG 500 IU or normal saline, and
the other end was connected to syringe with the semen
sample. The doctor injected the solution through an
IUI catheter, into the uterine cavity, 1-2 cm above the
internal ostium of the cervix and after a gap of 3 min,
semen sample was injected, catheter was then slowly
withdrawn.

After 2-weeks, urine pregnancy test of the patient
was done. Moreover, pregnancy was documented by
transvaginal sonography at 6—7 weeks of gestation. The
main outcomes were CPR (ultrasound confirmation of a
gestational sac), miscarriage rate (follow-up done up to
12 weeks), and ongoing pregnancy rate (calculated by
subtracting the miscarriage rate from the pregnancy rate).
Results were statistically analyzed.

REsuLTS

A flow chart of patient recruitment is shown in Figure 1.
Statistical analysis was performed using statistical software
version SPSS 17.0. SPSS is a widely used generic
statistical tool manufactured by Informer Technologies Inc,
6800 Altamor Drive Los Angeles, CA 90045 United States.

Demographic  profile and cycle characteristics
were compared; no significant differences were
found among the two groups [Table 1]. CPR in
experimental Group A receiving 500 IU intrauterine
hCG before IUI was significantly high as compared
to control Group B receiving 0.5 ml normal saline
(26% vs. 9%, P = 0.002). Ongoing pregnancy rate was
also significantly high in Group A (23%) as compared
to Group B (7%) (P = 0.003) [Table 2]. No significant
difference in miscarriage rate was seen between the
two groups. No cases of ectopic pregnancy, ovarian
hyperstimulation syndrome (OHSS), or multiple
pregnancy were reported in our study.

212 candidates screened for eligibility

* Not completed desired

investigations(n=10)
* Declined to participate(n=2)

200 randomized

Allocated to intrauterine 500
hCG,Group A (n=100)

Allocated to intrauterine
saline, Group B (n=100)

Received allocated
intervention (n=100)

Received allocated
intervention (n=100)

No patient lost
to follow up

No patient lost to
follow up

Analysed n=100 Analysed n=100

Figure 1: Consort flow diagram

Discussion

The beneficial effect of intrauterine hCG to improve
reproductive  outcome for women undergoing
IVF/intracytoplasm sperm injection (ICSI) cycle is
mentioned in multiple studies.'*!"1 This study was
done to evaluate the effect of this intervention in
non-IVF/ICSI situations like women undergoing IUI
presuming that it will have similar beneficial effect as of
intrauterine hCG administration in IVF cycles.

In our study, pregnancy rate was higher in first IUI
cycles as well as previously failed IUI cycles but the
result was significant only in the first cycles (P = 0.020).
The fecundity rate in the first cycle of IUI is maximum
in cases of unexplained infertility and male factor
infertility and our majority of patients belong to this
group. This might be responsible for significant increase
in pregnancy outcome in the first cycle [Table 3].

The ovarian stimulation protocol used in cases was
different according to their particular cycle characteristics.
The cases were evenly distributed in both the groups
according to type of stimulation protocol (P = 0.223).
CPR was significantly higher in experimental Group A
receiving intrauterine hCG (26%) as compared to control
Group B (9%) (P = 0.002). Ongoing pregnancy rate was
also significantly higher in Group A (23%) as compared
to Group B (7%) (P = 0.003). The reason could be that
intrauterine instillation of hCG 500 IU/ml in luteal phase
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Table 1: Baseline characteristics of participants in the intrauterine 500 intrauterine insemination human chorionic
gonadotropin Group (A) compared with the control Group (B)

Group A (n=100) Group B (n=100) P

Age (years), mean+SD (range) 27.32+4.06 (20-36) 28.044+4.2 (20-38) 0.283
BMI, mean+SD (range) 22.46+2.45 22.65+2.14 0.315
Infertility period (years), mean+SD (range) 6.09+3.95 (1.5-20) 6.54+4.34 (1.5-21) 0.567
Primary infertility (%) 72 75 0.749
Secondary infertility (%) 28 25 0.749
Cause of infertility, n (%)

Male factor 30 24 0.849

Ovulatory dysfunction 11 11

Tubal 15 13

Combined 15 17

Unexplained 29 34
FSH 6.99+3.31 6.684+2.19 0.969
LH 6.75+3.41 6.42+3.41 0.245
Estriol 48.34+47.32 53.114+49.51 0.493
AMH 4.45+4.19 3.9543.07 0.336
TSH 2+1.15 2.1+1.07 0.442
AFC on day 2 9.51£3.32 9.02+2.87 0.460
DF>18 mm on day of trigger 1.67+0.78 1.57+0.81 0.230
Endometrial thickness (mm) 9.3+1.73 9.01£1.68 0.276

SD=Standard deviation, BMI=Body mass index, FSH=Follicle-stimulating hormone, LH=Luteinizing hormone, AMH=Anti-miillerian
hormone, TSH=Thyroid-stimulating hormone, AFC=Antral follicle count, DF=Dominant follicle

Table 2: Primary and secondary outcomes after intrauterine intervention

Frequency (%) OR (95% CI) P
Group A Group B
Primary outcome
CPR 26 (26) 9(9) 3.553 (1.568-8.048) 0.002
Secondary outcome
Miscarriage rate 303) 2(2) 0.660 (0.108-4.037) 0.653
Ongoing pregnancy rate 23 (23) 7(7) 3.968 (1.616-9.745) 0.003

CPR=Clinical pregnancy rate, OR=0dds ratio, CI=Confidence interval

Table 3: Effect of cycles of intrauterine insemination on
pregnancy outcome after intrauterine intervention

Number of IUI cycles Pregnancy (%) P
Group A Group B

First cycle 14/63 (22.2) 4/61 (6.5) 0.020

Previous 1 failed cycle 4/22 (18.18) 2/27(7.4) 0.388

Previous 2 failed cycle 2/7 (28.5) 1/10 (10) 0.537

Previous>2 failed cycles 3/8 (37.5) 0/2 (0.0) 0.533

[UI=Intrauterine insemination

acts as immunomodulator and improves implantation by
decidualization of the endometrial stromal cells, trophoblast
invasion, proliferation of uNK cells, immunological
modulation at the maternal-fetal interface, stimulation of
endometrial angiogenesis, and maintenance of progesterone
secretion by the corpus luteum.®' There are no
documented studies on the use of hCG in IUI cycles.

Most studies compared intrauterine administration of
urinary hCG 500 IU versus controls. The rationale use

of 500 IU hCG in our study was that previous RCTs
with hCG equal to or more than 500 IU has shown
improved pregnancy outcome. Furthermore, a recent
Cochrane analysis of 17 RCTs with 4751 infertile
women by Craciunas et al. (2018) investigated the
effect of intrauterine administration of hCG in variable
doses at different times before the ET for subfertile
women undergoing assisted reproduction. The study
concluded that there is a moderate quality evidence
of increased live birth rate in the subgroup of women
undergoing cleavage-stage ET with an intrauterine
hCG dose > 500 IU compared to women having
cleavage-stage ET without hCG. There was an expected
increase of live birth rate ranging from 36% to 51%
with previous live birth rate of 27% per cycle before
use of intrauterine hCG > 500 TU.2” The timing of hCG
administration in our study was 2-3 days before the
physiological hCG secretion by the embryo. The study
was designed to mimic the physiological state and to
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initiate the cascade of events required for implantation
by hCG early so that it is optimized by the time of
implantation.

In our study, 500 IU hCG was used in 0.5 ml volume,
this volume is greater as compared to studies by Hong
et al. and Wirleitner et al. which used 20—40 pl. A study
by Zarei et al. and Navali et al.'>'® have used similar
volume of intrauterine hCG as used in our study. This
volume would reach more endometrial surface area and
provoke the pathway of receptivity without effecting IUI
outcome.

Intrauterine hCG administration is a simple procedure
that can be used to improve pregnancy outcome. It
is not expensive and is a cost-effective method, no
special equipment is required and can be done with TUI
in a single sitting avoiding the stress and discomfort
associated with another procedure. This method neither
consumes additional time of clinical staff nor does it
require complex training. In our study, subfertile women
were randomized just before IUI which avoided faulty
recruitment of cancelled cycles and increased pregnancy
outcome. No patient was lost to follow-up in our study.
One of the complications of ovulation induction is
ovarian hyperstimulation, but no case of OHSS was
reported in our study. No other complications such as
ectopic pregnancy or multiple pregnancy were reported
in our study. Due to lack of feasibility of long-term
follow-up, CPR rather than live birth was used as the
outcome measure. This is a limiting factor for this study.
Further trials are needed with live birth as the primary
outcome, to identify woman who would benefit the
most from this intervention. The ovarian stimulation
protocol used in cases was different according to their
particular cycle characteristics [Table 4]. This is a
possible confounding factor, which might affect results.
As this is new intervention, long-term follow-up for
side effects of the intervention are not available so it
should be used with caution. Administration of 0.5 ml
of normal saline without hCG into uterine cavity before
IUI may also have some effect on implantation. A high
pregnancy rate achieved in the study group needs to be

Table 4: Distribution of cases according to stimulation

protocol

Stimulation protocol Frequency (%) P

Group A Group B
cC 17 (17.0) 15 (15.0) 0.223
CC+gonadotropins 36 (36.0) 30 (30.0)
Letrozole 19 (19.0) 22 (22.0)
Letrozole+gonadotropins 18 (18.0) 19 (19.0)
NCM 10 (10.0) 14 (14.0)

NCM=Natural cycle monitoring, CC=Clomiphene citrate

replicated in similar studies in future before adapting
such intervention into routine clinical practice. Although
in our study, it seems to have no effect as pregnancy
outcome in control group receiving intrauterine normal
saline before IUI is similar to the worldwide reported
IUI outcomes.

CONCLUSION

Intrauterine hCG administration is a simple procedure
that can be used to improve pregnancy outcome in [UI
cycles. Further trials are needed with live birth as the
primary outcome, to identify woman who would benefit
the most from this intervention.
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