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Effect of intrauterine administration of human chorionic
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pregnancy rate, implantation rate, and clinical pregnancy
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Abstract Objective: To study the effect of intrauterine administration of human chorionic gonadotropin (hCG) before
" embryo transfer (ET) on biochemical pregnancy rate, implantation rate, and clinical pregnancy rate in in
vitro fertilization/intracytoplasmic sperm injection cycles. Design: Prospective and interventional
randomized comparative study. Setting: Origyn Fertility & IVF, 4th floor, HB Twin towers, Netaji
Subhash Place, Above Max Hospital Pitampura, New Delhi. Patients: All patients aged 23 to 38 years
undergoing fresh or frozen ETor planned for in vitro fertilization/intracytoplasmic sperm injection cycle are
included in the study. Intervention: From August 2019 to March 2020, 80 patients were included in the
study who were divided into two subgroups viz group “A” (Case group) and group “B” (control group).
Group “A” patients were given 500 IU of hCG intrauterine 7 min prior to ET and in group “B” patients, the
embryo was transferred directly. Outcome measure: Biochemical pregnancy rate, clinical pregnancy rate,
and implantation rate. Results: Clinical pregnancy rate was 52.5% in the case group and 45% in the control
group. Biochemical pregnancy rate was 57.5% in the case group and 52.5% in the control group. Mean
implantation rate was 30.41 = 36.57 in the case group and 24.57 = 30.42 in the control group. Conclusion:
The intrauterine instillation of 500 IU of hCG 7 min before ET did not show any significant difference in
clinical pregnancy rate, biochemical pregnancy rate, and implantation rate. However, as this study was
performed on a small group, its reliability in clinical practice needs further studies on a larger study group.
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INTRODUCTION

About 10% to 15% of couples today are facing
infertility.!"! Infertility is defined as an inability to bear
children after 12 months of regular intercourse by a non-
contracepting sexually active couple.?

Assisted reproductive technology (ART) has been a boon
for such couples. It has come a long way since the birth of
Louise Brown, the first baby conceived by in vitro
fertilization (IVF). ART allows us to influence the
fertilization process so that we can overcome the
pathological barriers such as low sperm count, blocked
vas deferens in males, and nonfunctional ovaries and
blocked fallopian tubes in females.!
many years after Louise Brown birth and millions of
babies worldwide since 1978, ART has many challenges
that still need to be understood and improved upon.

In spite of so

One such challenge is implantation failure. “Implantation
is a highly complex process in which a developing embryo
attaches itself to uterine wall and invades the endometrial
stroma and vasculature to form the placenta and develop
there until birth.” These events have been called
apposition, adhesion, invasion, and immune regulation.m

“Prior to the commencement of implantation, however,
both embryo and endometrium should get on an
elaborated process in a very time and location-specific
manner.”” The crosstalk between a receptive and a
competent blastocyst can only take place during a
limited time span, referred to as
implantation.”?’

“window of

Implantation is an incredibly intricate procedure that is
regulated by a variety of mediators, such as cytokines, cell
adhesion molecules, growth factors, and so forth.[%)

One very important mediator among these is human
chorionic gonadotropin (HCG) secreted by the early
embryo.”)

Of all the pregnancies attempted using ART only 30% per
cycle are successful and more than half of the failed
pregnancies using ART is due to implantation failure.”!
These data tell us how little we know and understand

about this process and the vast scope for improvement.

hCG is a type of heterodimeric glycoprotein found in
placenta that is essential for maintaining pregnancy. The
heterodimeric glycoprotein that is placental “human
chorionic gonadotropin” that consist tow subunits
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namely o and f. These subunits are bound by a
noncovalent hydrophobic and ionic interactions. hCG
have many isoforms chiefly hCG, free beta-subunit-
hCG, pituitary hCG, hyperglycoslated-hCG, all of these
are produced by different cells for different function in
the body. Villous syncyntiotroblast in early developing
embryo is responsible for secreting most predominant
form of hCG."!

This hCG helps in rescuing corpus luteum with continued
progesterone production, vital for maintenance of
pregnancy. In the uterine atteties receptors for hCG/
LH are present and they stimulates angiogenesis in uterine
vasculature ensuring adequate nutrition to developing

embryo. (10]

Its role in fusion of cytotrophoblast cells and formation of
syncytiotrophobalst has also been clucidated in various
studies. “Hyperglycosylated hCG an autocrine hormone
promotes cytotrophoblast cells growth and hCG also
encourages the differentiation of cytotrophoblast cells
to syncytiotrophoblast cells”!"'%!

It is also helpful in immune modulation during early
pregnancy, important for acceptance of

embryo by promoting an antimacrophage inhibitory
[13]

maternal
factor or a macrophage migration inhibitory factor.

There is also evidence of direct enhancement of innate

immunity by stimulating macrophage function.!*!

There is evidence to suggest that hCG is secreted by
unimplanted blastocyst which signals the endometrium
through hCG/LH receptors on endometrium about
forthcoming implantation and encourages angiogenesis

and immune tolerance at maternal fetal interface.!'”

A number of researches have demonstrated that when 500
1U of hCG is administered in uterus, it leads to marked
suppression of macrophage colony stimulating factor,
insulin  like growth factor-binding protein 1,
furthermore leukemia inhibiting factor, an important
cytokine required for implantation, vascular endothelial
growth factor that promotes angiogenesis and matrix
metalloproteinase 9 (MMP-9) that regulates tissue
modeling, these were indicated as important factors.! ']

To improve implantation and endometrial response in
IVE cycles several modalities are understudy such as
endometrial injury, sildenafil, low dose aspirin, heparin,
corticosteroids, granulocyte—colony stimulating factors,
of hCG, and intrauterine

intrauterine  injection
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administration ~ of  autologous  peripheral  blood

18
mononuclear cells.!'®!

“On the basis of the hypothesis that instillation of hCG
inside the uterine cavity (IC-hCG) before embryo transfer
(ET) enhances implantation, this clinical trial aimed to
investigate the effect of intrauterine hCG administration
before ET on pregnancy outcome in infertile couples.”

Objective

“To study the effect of intrauterine administration of hCG
before ET on Biochemical pregnancy rate, implantation
rate, and clinical pregnancy rate in vitro fertilization/
intracytoplasmic sperm injection cycles.”

METHODOLOGY

The study was conducted at Origyn Fertility & IVE, 4th
floor, HB Twin towers, Netaji Subhash Palace, Above Max
Hospital, Pitampura, New Delhi. Patients who underwent
fresh and frozen ET at our center were considered for the
study. This study was a prospective and Interventional
Randomized Comparative Study. Patients in age group of
23 to 38 years undergoing fresh or frozen ET planned for
IVF/intracytoplasmic sperm injection (ICSI) cycle were
included in the study. Patients with history of ovum
donation, thin endometrial thickness, poor quality
embryos, and severe endometriosis were excluded from
the study. Base line parameters such as age, BMI, anti-
Mullerian hormone (AMH) level, number of embryos, and
quality were matched in study and control group.

Sample Size

The study of Osman ¢ al. observed that RR of clinical
pregnancy rate in Wirleitner ef a/. was 0.91 for intrauterine
HCG administration versus no HCG.I""*"! Taking these
values as reference, the minimum required sample size with
95% power of study and 5% level of significance is 32
patientsin each study group. To reduce margin of error, total
sample size taken is 80 patients (40 patients per group).

Formula used was:
n > 2 Za+ 7))/ (ES)?

where Za is value of Z at two-sided alpha error of 5% and
7 is value of Z at power of 95% and ES is effect size.

Calculations:
n > (2% (1.96+1.645)%)/(0.91)>

>31.39 =32 (approximately)
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Statistical Analysis

Descriptive statistics were elaborated in the form of
means/standard deviations and medians/interquartile
ranges for continuous variables, and frequencies and
percentages  for variables. Data
presented in a graphical manner wherever appropriate
for data visualization using histograms/Box-and-Whisker

categorical were

plots/column charts for continuous data and bar charts/
pie charts for categorical data.

Group comparisons for continuously distributed data
were made using independent sample “7’ test when
comparing two groups. If data were found to be non-
normally distributed, appropriate nonparametric tests in
the form of Wilcoxon-Mann-Whitney U test were used
for these comparisons.

Chi-squared test was used for group comparisons for
categorical data. In case the expected frequency in the
contingency tables was found to be <5 for >25% of the
cells, Fishet’s exact test was used instead.

A P value of <0.05 will be considered statistically
significant.

The data were entered in MS Excel spreadsheet and
analysis was done using Statistical Package for Social
Sciences (SPSS) version 23 (IBM Corp).

Block Randomization

In block randomization with sealed envelope system, we
prepared 10 randomly generated treatment allocations
within sealed opaque envelopes assigned A and B in
five envelopes each, where “A” represented Group A
receiving hCG and “B” represented Group B not
receiving HCG. Once patient gave consent to enter the
trial an envelope was opened and the patient were
allocated group. In this technique, patients were
randomized in a series of blocks of 10.

Method of Recruitment

All women of age group 23 and 38 years and with BMI
between 18 and 30 kg/ m? who were suffering from primary
or secondary infertility attending Origyn fertility & IVF
Centre and who were planned for IVF/ICSI cycles asked to
participate in the study. They were fully informed about the
study objectives and procedures. Only women who signed a
consent form were enrolled into the study. Patient
information sheet was given to the patient.

For all the patient’s complete history evaluation and
physical examination was done.
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Baseline clinical and hormonal parameters of all patients
noted. Age, BMI, and AMH levels were matched in the
case and control group.

Data Collection
All the data were collected by the investigator on a
predesigned Performa.

Procedure

The data collection was proelective. Patients were
randomly allocated to either intervention group (cases)
or control group.

On the day of transfer in intervention group (cases) 500
1U of hCG was instilled 7 min before ET, whereas direct
ET was performed without hCG instillation in the control

group

The preparation of intrauterine injection vial consisting of
5000 IU of hCG was dissolved in 0.1 ml of culture media
and from this solution, we took around 10 pl or 500 TU
hCG.

At the time of the Embryo transfer, the patients of both
groups were put in lithotomy position and cervix was
visualized by Cusco’s speculum. Cervical mucus was
gently cleaned with the help of cotton swabs. The ET
was guided by abdominal ultrasound with a full bladder.

In intervention group (cases), soft outer catheter was put
just beyond the internal os, then 10 pl of culture media
with 500 IU of hCG was loaded in inner catheter and
introduced through outer catheter just beyond the internal
os and gently the hCG solution was pushed inside the
uterine cavity.

The hCG preparation was injected in the uterine cavity
under transabdominal USG guidance then soft outer
catheter was drawn out. It was reinserted after 7 min
interval and previously loaded embryo was transferred
after 7min of intrauterine injection of hCG.

In the control group, ET was carried out as usual with soft
catheter without prior instillation of hCG.

Patients who underwent ET, beta hCG levels were
calculated after 12 days to confirm pregnancy followed
by TVS which was done for localization of gestation sac
Iweek later. The collected data included age, BMI,
duration of infertility, and type of infertility (whether
primary or secondary), causes of infertility, AMH,
method of fertilization IVF or ICSI), whether fresh or
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trozen ET, number, and stage of embryos transferred and
pregnancy rates.

Outcome Variables
Biochemical Pregnancy rate, Clinical Pregnancy Rate,
Implantation Rate

Biochemical pregnancy rate was observed by quantitative
values of a serum test of B-hCG level according to
standard values that are used in laboratory.

Clinical pregnancy rate is defined as presence of
gestational sac, embryo, and fetal heart rate at the time
of USG evaluation.

Implantation rate is defined as the number of gestation
sacs observed at 6 weeks of pregnancy divided by no of
embryos transferred.

Number of gestation sac observed divided by number of
embryos transferred X 100 = Implantation Rate.

ETHICAL CONSIDERATIONS

Ethical issues were addressed as follows:

(1) Informed written consent were taken from all couple.
No pressurewas exerted on subjects for participation
in the study.

(2) Confidentiality and privacy was ensured at all levels.

(3) The subject was free to leave the study at any time and
no questions were asked further. However, they were
not debarred from getting any medical services as
being provided to the other participants.

OBSERVATION AND RESULTS

This prospective study was conducted in the Origyn fertility
& IVF Centre, New Delhi with effect from August 1, 2019
to March 31, 2020. During this study period, a total of 80
patients were selected. Out of these, 40 patients were
selected as case group in whom intrauterine instillation
of hCG was instilled prior to ET and in other 40 patients
directly embryo instilled as per standardised protocol. No
patient was lost to follow-up.

The observations made during the study are described in
Table 1.

DISCUSSION

In our trial, we found that IU hCG instillation 7 min prior
to ET did not improve implantation rate, clinical
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Table 1: Baseline parameters

Parameters Group P value
Case (n=40) Control (n=40)
Age (Years)*** 31.35 £ 3.29 31.48 + 3.82 0.6501
Age 0.2482
25-29 Years 17 (42.5%) 10 (25.0%)
30-34 Years 16 (40.0%) 20 (50.0%)
35-38 Years 7 (17.5%) 10 (25.0%)
BMI (Kg/m?) 26.32 + 2.12 26.52 + 1.67 0.5413
BMI 0.2172
18.5-24.9 Kg/m? 14 (35.0%) 9 (22.5%)
25.0-29.9 Kg/m? 26 (65.0%) 31 (77.5%)
Parameters Group P value
Case (n= 40) Control (n=40)
Type of Infertility 0.0752
Primary 26 (65.0%) 33 (82.5%)
Secondary 14 (35.0%) 7 (17.5%)
Duration of Infertility (Years) 5.33 + 2.52 5.05 + 2.04 0.8033
Factor of Infertility 0.6884
Tubal Factor 13 (32.5%) 13 (32.5%)
PCOD 11 (27.5%) 9 (22.5%)
Male Factor 6 (15.0%) 10 (25.0%)
Poor Ovarian Reserve 4 (10.0%) 5 (12.5%)
Unexplained Infertility 6 (15.0%) 3 (7.5%)
Number of Previous IVF Cycles 0.3712
0 22 (55.0%) 18 (45.0%)
1 18 (45.0%) 22 (55.0%)
Parameters Group P value
Case (n=40) Control (n=40)
Number of Oocytes Retrieved 15.90 + 5.56 16.30 + 6.14 0.7611
Response 1.0004
Poor Responder (1-8) 3 (7.5%) 3 (7.5%)
Normal Responder (8-15) 16 (40.0%) 17 (42.5%)
Hyper-Responder (>15) 21 (52.5%) 20 (50.0%)
Technique of Fertilisation 0.4852
ICSI 24 (60.0%) 27 (67.5%)
IVF 16 (40.0%) 13 (32.5%)
Number of Oocytes Fertilised 13.95 + 4.80 14.25 + 5.69 0.8001
Fertilization Rate 86.72 + 8.19 86.64 + 6.05 0.7733
Endometrial Thickness (mm) 8.92 + 1.23 8.99 + 0.98 0.6233
Endometrial Thickness 0.2192
7.1-8 mm 10 (25.0%) 8 (20.0%)
8.1-9 mm 14 (35.0%) 12 (30.0%)
9.1-10 mm 7 (17.5%) 15 (37.5%)
>10 mm 9 (22.5%) 5 (12.5%)
Day of Embryo Transfer 0.6542
Day 3 17 (42.5%) 14 (35.0%)
Day 4 14 (35.0%) 18 (45.0%)
Day 5 9 (22.5%) 8 (20.0%)
Type of Embryo Transfer 0.2282
Fresh 10 (25.0%) 15 (37.5%)
Frozen 30 (75.0%) 25 (62.5%)
Number of Embryos Transferred 0.4204
1 3 (7.5%) 1 (2.5%)
2 20 (50.0%) 25 (62.5%)
3 17 (42.5%) 14 (35.0%)
AMH (ng/mL) 5.22 + 3.99 4.38 + 2.91 0.4623
AMH 0.4774
0.5-1.1 ng/mL 3 (7.5%) 6 (15.0%)
1.2-3.5 ng/mL 16 (40.0%) 12 (30.0%)
>3.5 ng/MI 21 (52.5%) 22 (55.0%)

Outcome Variables: - ***Significant at P < 0.05, (1) t test, (2) chi-squared test, (3) Wilcoxon-Mann-Whitney U Test, (4) Fisher exact test.
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Figure 1: Alogrithm of methodology

pregnancy rate, or biochemical pregnancy rate was a little
higher in hCG group Figure 1.

Implantation failure is one of the major roadblocks in
assisted reproductive technology (ART). In spite of major
advances in clinical and laboratory ART live birth rates
remain low. Out of all IVF failures it is estimated that 50%
to 75 % are due to implantation failure.!"®?"

In ART successful implantation is dependent on the
following three main factors:

(1) Embryo quality

(2) Endometrial receptivity (ER)

(3) Embryo-endometrium synchronization.

These factors need to be critically coordinated and are
influenced by a number of elements such as cyclic
monophosphate (cAMP),

adenosine relaxin,
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ALLOCATION

CONTROL
GROUP(n=40):NO
INTRAUTERINE HCG
INJECTION BEFORE
EMBRYO TRANSFER

BIOCHEMICAL PREGNANCY
RATE , IMPLANTATION
RATE, CLINICAL
PREGNANCY RATE

gonadotropin, prostaglandin E2 (PGE2), hCG, and
glycoprotein hormones that are secreted from the
embtyo or endometrium affect implantation.” Recent
studies have suggested hCG is one of the chief
regulators of the process. Our study aims to find out if
intrauterine administration of hCG can improve chances of
implantation and thus leading to clinical pregnancy.

Endometrial receptivity is largely regulated by embryo-
endometrium synchronization also known as embryo-
endometrium crosstalk that they achieve through a
number of paracrine factors.

In a normal pregnancy, the embryo after fertilization in
the fallopian tubes moves into the uterus in form of a
blastocyst that is ready to hatch from its zona pellucida.
This blastocyst has the potential of giving away paracrine
signaling via different mediators such as hCG, intetlukin-
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1, and insulin-like growth factors that in turn endometrial
receptivity at the implantation site.

Although the embryo is prepating for implantation, the
endometrium is undergoing changes at the same time,
giving rise to a number of growth factors and cytokines
such as leukemia inhibitory factor, macrophage colony
stimulating factor, and epidermal growth factor. These
factors help to regulate the trophoblastic differentiation
and embryonic development.”*’!

All these various process go on at the same time between
the embryo and endometrium and one function
influences the other, so only when a healthy embryo
giving the right paracrine signal at the right time, to
prepared and receptive endometrium, a successful
implantation occurs.

Role of hCG in implantation

It is well known that hCG is one of the first embryonic
product released by the embryo prior to implantation. The
hCG subunits are already being transcribed in the eight-
celled embryos. High concentrations of this bioactive
hormone is secreted by blastocyst that enables
detection of hCG in maternal circulation 10 days after
fertilization.*"
responsible for various function viz. decidualization,

hCG targets several factors that are

implantation, vascularization, and tissue remodeling
such as prolactin, insulin-like growth factors binding
protein-1, macrophage stimulating ~ factor,
leukemia inhibitory factor, vascular endothelial growth
factor, matrix metalloproteinase-9, tissue inhibitors of
MMP, galactin-3 and glycodelin.!"”! Considering all the
above acts, it is safe to assume that hCG can help with
implantation process by modulating several cytokine and
paracrine functions that are considered important to
achieve successful implantation.

colony

In our study, we aimed to study the effect of intrauterine
instillation of 500 IU of hCG 7 min prior to ET on Clinical

pregnancy rate, biochemical pregnancy rate and
Implantation rate. In IU HCG group Clinical
pregnancy rate, biochemical pregnancy rate and

implantation rate was higher. According to results
observed study, significant
difference in clinical pregnancy biochemical
pregnancy rate, and implantation rates in the control
and intervention group. There have been several
studies in which effects of hCG prior to ET were
observed but these studies have failed to give a clear
picture as to its significance as some of them has shown
significant outcome in results where as other have negated

in our there was no

rate,
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its significance, thus more research is required to reach to
definite conclusion as implantation failure is the most
considerable roadblock faced in ART and in spite of major
technological breakthroughs in clinical and laboratory
ART, live birth rates remain low. Out of all IVF
failures, it is estimated that 50% to 75% are due to

implantation failure. 1821

In a study done by Schumacher ¢f a/,*! it was observed
that ecarly hCG during pregnancy shows number of
immunologic and helps regulate
immune cell numbers and forces them to change their
physical compositions so that they can function better in

functions local

supporting and protection the pregnancy. This is
beneficial as during eatly in pregnancy a number of
functions takes place like angiogenesis, decidualization,
trophoblast invasion, and placentation that are in turn
regulated by the innate and adaptive immune cells.

Xiao-Yan ef al. observed in their study while measuring
hCG in human embryos in embryo cultures, that there is a
positive correlation between implantation rates and beta
hCG levels and embryo selection during IVF cycles.
Embryos may be selected using hCG secreted by
embryos as biomarker.

A study similar to ours was done by Dehghani
Firouzabadi e/ /" in which a cohort of 159 study
subjects were taken and divided in three groups of 53
cach. All three groups were treated with ICSI/IVE First
group were given 500 IU of hCG intrauterine before ET,
second group was given 1000 IU of hCG intrauterine
before ET, and in the third group (control), ET was done
without prior intrauterine hCG. It was observed that there
was not significant difference in implantation rates,
chemical pregnancy, and clinical pregnancy rates among
the three groups. “Implantation rate in first second and
third group were 18.86%, 13.52%, and 14.37%
respectively, observed chemical pregnancy rates were
34%, 32.1%, and 35.3%, and clinical pregnancy rates
were 34%, 32.1%, and 31.4%, respectively” Their
study concluded there was no significant improvement
in implantation rate, chemical pregnancy rate, and clinical
pregnancy rate when patients were given intrauterine hCG
500/1000 IU before ET.

Similarly, a prospective randomized study was done by
28] in Mexico City in 2010 in which a total
of 210 women suffering from infertility were included
who were further divided into two subgroups. The
intervention group included 101 patients and the
underwent intrauterine instillation of 500 1U of hCG

Santibanez et al.
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before ET whereas the control group of 109 patients
underwent ET without any intrauterine instillation of
hCG. The results were analyzed and it was found that
there was a significant improvement in implantation rate
that was 52.4% in intervention group and 35.7% in
control group with a P wvalue of 0.014. Clinical
pregnancy rate also showed significant results where
intervention group showed pregnancy rate of 50.4%
compared to 33% of that of control group with a P
value of 0.010.

Similar to our study, Rebolloso e a/*” also in a small
randomized study in 2013 did not observe any difference
in implantation rates (17.53% versus 17.67%; P=0.78) or
ongoing pregnancy rates (26.31% versus 26.51%;
P=0.29) between women who received 500 IU of 1U
hCG (n=38) and controls (n=83). Transfers included
both cleavage stage and blastocyst transfers.

Ribaldi ¢z 2/ in a randomized trial on women older than
35 years and with previous two or more IVF failures
undergoing  vitrified/warmed  blastocyst
concluded that intrauterine administration of thCG, 6 h
before blastocyst transfer, accelerates the endometrial
receptivity  increasing implantation  and
pregnancy  rates low-grade
exclusively available for transfer.

transfers

clinical

when blastocysts  are

Zarei et al®" conducted a randomized double-blind clinical
trial in Iran on 182 infertile women undergoing their first
IVFE/ICSI cycle. The study group (n = 84) received 250 meg
of intrauterine recombinant hCG and control group
(n=98) received placebo before ET. The study result
concluded that patients who received intrauterine
recombinant hCG before ET had significantly higher
implantation (36.9% versus 22.4%; P=0.035), clinical
pregnancy rates (34.5% versus 20.4%; P=0.044), and
ongoing pregnancy rate (32.1% versus 18.4%; P=0.032)
when compared to those who received placebo.

In the study conducted by Mansour ¢ o/ in two phases
with three experimental arms (phase 1: IC-hCG 100 TU
versus IC-hCG 200 IU versus control; and phase 2: 1C-
hCG 500 IU versus control), intrauterine injection of 100,
200, and 500 IU of hCG before ET was compared to
control group. In this study, 167 patients in two groups
received intrauterine injection of 100 or 200 IU of hCG
before ET and pregnancy rate in these groups was
assessed compared to control group. They could not
find any statistically significant difference between the
intervention groups and control group (pregnancy rate
was 54% in the 100 hCG group, 57% in the 200 IU hCG
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group, and 60% in the control group). The pregnancy rate
in 500 IU of hCG group (75%) was significantly higher as
compared to the control group (60%).

In a study conducted by Laurentius Craciunas ez a
there was an increase in clinical pregnancy rate in the
subgroup of women having cleavage-stage ETs with an
IC-hCG dose of 500 IU or greater compared to women
having cleavage-stage ETs with no IC-hCG (RR 1.41,
95% CI 1.25 to 1.58, seven RCTs, n=1414, I>=0%,
moderate quality evidence).

So as seen in various studies there is variation in results
obtained in different studies, the difference can be due to
no of factors like type of embryo selected, quality of
embryo selected, time of implantation, quantity of hCG
used, type of hCG used, age of patients, history of
previous cycles, technique of implantation, selection
bias, and so forth.

Our study was limited in itself due to smaller patient
group,
confirmed, as patients were then followed up by their
gynaecologists after that.

follow-up only until clinical pregnancy is

So, we need more studies with a standardised protocol
considering various factors that have effect on results.
More studies done using similar protocols and study
design done on larger study group with better patient
follow-up will be much more helpful in getting more
reliable results regarding the use of hCG prior to ET.

CONCLUSIONS

We observed that there was no significant improvement in
patients after giving the hCG before ET. Further studies
with large groups would be helpful to strengthen our
conclusions. Studies with different molecular hCG types
would be helpful to help to reach better understanding;
Thus, we conclude that intrauterine instillation of 500 TU
of hCG prior embryo transfer does not help to improve
implantation of embryo.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Fritz MA, Speroff L. Clinical gynecologic endocrinology and
infertility. 8th ed. 2012.

197



6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

198

WHO. | Infertility definitions and terminology. 2016; Available from:
http:/ /www.who.int/reproductivehealth/topics/infertility/
definitions/en/. (Accessed July 28, 2020)

Kamel RM. Assisted reproductive technology after the birth of louise
brown. ] Reprod Infertil 2013;14:96-109.

Achache H, Revel A. Endometrial receptivity markers, the journey to
successful embryo implantation. Hum Reprod Update 2006;12:
731-46.

Lessey BA, Young SL. What exactly is endometrial receptivity? Fertil
Steril 2019;111:611-7.

Simén C, Gimeno M]J, Mercader A,
molecules-invasive proteinases. The missing paracrine/autoctine
link in embryonic implantation? Mol Hum Reprod 1996;2:405-24.
Tsampalas M, Gridelet V, Berndt S, Foidart JM, Geenen V, Perrier d’,
Hauterive S. Human chorionic gonadotropin: a hormone with

et al. Cytokines-adhesion

immunological and angiogenic properties. ] Reprod Immunol
2010;85:93-98.

Mansour R, Tawab N, Kamal O, e a/. Intrauterine injection of human
chorionic  gonadotropin before embryo transfer significantly
improves the implantation and pregnancy rates in in vitro
fertilization/intracytoplasmic ~ sperm injection: a  prospective
randomized study. Fertil Steril 2011;96:1370-4.e1.

Cole LA. Biological functions of hCG and hCG-related molecules.
Reprod Biol Endocrinol 2010;8:102.

Berndt S, Blacher S, Perrier d’Hauterive S,
gonadotropin stimulation of angiogenesis and pericyte recruitment.
J Clin Endocrinol Metab 2009;94:4567-74.

Shi QJ, Lei ZM, Rao CV, Lin ]. Novel role of human chorionic
gonadotropin in differentiation of human cytotrophoblasts.
Endocrinology 1993;132:1387-95.

Cronier L, Bastide B, Hervé JC, Déleze J, Malassiné A. Gap
junctional during trophoblast
differentiation: influence of human chorionic gonadotropin.
Endocrinology 1994;135:402-8.

Akoum A, Metz CN, Morin M. Marked increase in macrophage
migration inhibitory factor synthesis and secretion in human
endometrial cells in response to human chorionic gonadotropin
hormone. ] Clin Endocrinol Metab 2005;90:2904-10.

Wan H, Versnel MA, Cheung WY, e7 a/. Chorionic gonadotropin can

et al. Chotionic

communication human

enhance innate immunity by stimulating macrophage function. J
Leukoc Biol 2007;82:926-33.

Perrier Hauterive S, Berndt S, Tsampalas M, ¢7 al. Dialogue between
blastocyst hCG and endometrial LH/hCG receptor: which role in
implantation? Gynecol Obstet Invest 2007;64:156-60.

Licht P, Russu V, Lehmeyer S, MollJSiebzehnriibl E, Wildt L.
Intrauterine microdialysis reveals cycle-dependent regulation of
endometrial insulin-like growth factor binding protein-1 secretion
by human chorionic gonadotropin. Fertil Steril 2002;78:252-8.
Licht P, Lésch A, Dittrich R, Neuwinger J, Siebzehnrtbl E, Wildt L.
Novel insights into human endometrial paracrinology and embryo-
maternal communication by intrauterine microdialysis. Hum Reprod
Update 1998;4:532-8.

Zeyneloglu HB, Onalan G. Remedies for recurrent implantation
failure. Semin Reprod Med 2014;32:297-305.

Osman A, Pundir ], Elsherbini M, Dave S, El-Toukhy T, Khalaf Y.
The effect of intrauterine HCG injection on IVF outcome: a

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

systematic review and meta-analysis. Reprod Biomed Online
2015;33:350-9.

Witleitner B, Schuff M, Vanderzwalmen P,
administration

et al. Intrauterine
of human chorionic gonadotropin does not
improve pregnancy and life birth rates independently of blastocyst
quality: a randomised prospective study. Reprod Biol Endocrinol.
2009;24:2310-20.

Tang B, Guller S, Gurpide E. Cyclic adenosine 3’, 5-mono-5.
phosphate induces prolactin expression in stromal cells isolated
from  human endometrium.
1993;133:2197-203.

Sawai K, Matsuzaki N, Kameda T, e/ a/. Leukemia inhibitory factor
produced at
gonadotropin  production: its  possible
pregnancy, including implantation period. ] Clin Endocrinol Metab
1995;80:1449-56.

Lopata A, Hay DL. The potential of early human embryos to form
blastocysts, hatch from their zona and secrete hcg in culture. Hum
Reprod 1989;8:87-94.

Schumacher A, Zenclussen AC. Human chorionic gonadotropin-

proliferative Endocrinology

the fetomaternal interface stimulates chotionic

implication  during

mediated immune responses that facilitate embryo implantation and
placentation. Front Immunol 2019;10:2896.

Xiao-Yan C, Jie L, Dang ], Tao L, Xin-Ru L, Guang-Lun Z. A highly
sensitive electro- chemiluminescence immunoassay for detecting
human embryonic human chorionic gonadotropin in spent
embryo culture media during IVF-ET cycle. ] Assist Reprod
Genet 2013;30:377-82.

Firouzabadi RD, Janati S, Razi MH. The effect of intrautetine human
chorionic gonadotropin injection before embryo transfer on the
implantation and pregnancy rate in infertile patients: a randomized
clinical trial. Int ] Reprod BioMed 2016;14:657-64.

Santibanez A, Garcia ], Pashkova O, et al. Effect of
intrauterine injection of human chorionic gonadotropin
before embryo transfer on clinical pregnancy rates from in
vitro fertilisation cycles: a prospective study. Reprod Biol
Endocrinol. 2014;12:9

Rebolloso MM, Rosales De Leon JC, Galache Vega P, Santos Haliscak
R, Diaz Spindola P, Gonzalez Vega O. Do intrauterine injection of
human chorionic gonadtropin (hcg) before embryo transfer increases
implantation and pregnancy rates in patients undergoing in vitro
fertilization? Fertil Steril 2013;100:5289.

Riboldi M, Barros B, Piccolomini M, Alegretti JR, Motta ELA,
Serafini PC. Does the intrauterine administration of rhCG before
vitrified blastocysts transfer improves the potential of pregnancies
when using blastocysts of inferior morphological grading? Fertil Sertil
2013;100:5289.

Zarei A, Parsanezhad ME, Younesi M, ¢/ /. Intrauterine administration
of recombinant human chotionic gonadotropin before embryo transfer
on outcome of in vitro fertilization/intracytoplasmic sperm injection: A
randomized  clinical  trial.  Iran ] Reprod Med 2014;12:
1-6.

Craciunas L, Tsampras N, Raine-Fenning N, Coomarasamy A.
Intrauterine administration of human chorionic gonadotropin

(hCG) for  subfertile  women undergoing  assisted
reproduction.  Cochrane  Database ~ Syst  Rev  2018;10:
1465-1858.

Fertility Science and Research | Vol 7 | Issue 2 | July-December 2020


http://www.who.int/reproductivehealth/topics/infertility/definitions/en/
http://www.who.int/reproductivehealth/topics/infertility/definitions/en/

