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ABSTRACT

Objective: Reproductive medicine needs to find some
ways to predict pregnancy outcomes and implantation,
which are non-invasive and accurate. Immunologic factors
and interleukins are good choices reported in the litera-
ture. The purpose of this study was to evaluate whether or
not HCG administration can modulate interleukin 1B as a
successful pregnancy predictor.

Methods: This is a prospective cross-sectional study
involving women with regular menstrual cycles who had
frozen their embryos. They prepared their endometria with
letrozole and human chorionic gonadotropin (HCG). Their
interleukin 1B serum levels were checked on the day of
HCG administration and embryo transfer. Its value assess-
es pregnancy outcome.

Results: We had 44 women with mean age of 32.2+5.4,
and clinical pregnancy rate of 31.8%, mean interleukin
1B before and after HCG injection in women who did not
achieve pregnancy was 15.82+6.68pg/ml before HCG in-
jection and 18.38+13.76pg/ml on the embryo-transfer day.
It was high, but not significant (p value=0.210). In those
participants who had clinical pregnancy before HCG injec-
tion, the mean interleukin 1B level was 17.29+7.00pg/ml
and 29.72+£10.41pg/ml on the day of embryo transfer, with
significant changes (p value=0.001).

Conclusion: HCG did increase the mean level of in-
terleukin 1B, but it was not significant. High interleukin 1
level is a significant predictor of successful pregnancy in
IVF cycles.

Keywords: in-vitro fertilization, pregnancy outcome, hu-
man chorionic gonadotropin, interleukin 18

INTRODUCTION

Early pregnancy prediction in infertile patients is a con-
cern, which more than economic costs, it involves patients
psychologically. Sometimes, limited frozen embryos is an
acceptable reason for trying to transfer them in one cycle,
which predicts a good outcome. The other indication for
pregnancy prediction after embryo transfer is when cou-
ples prefer not to have multiple pregnancies, but they do
not want to decrease success rates by transferring lower
numbers of embryos (Ottosen et al., 2007).

Based on pregnancy and implantation physiology, there
are some factors recommended in the literature that can
help predict pregnancy. We designed a nomogram con-
taining women’s age, progesterone and human chorionic

gonadotropin (HCG) levels as predictors of success in preg-
nancy after embryo transfer (Kim et al., 2014). Immune
cells like endometrial natural killer cells in the preimplan-
tation endometrium represent a factor used to predict in
vitro fertilization success (Kofod et al., 2017). It is import-
ant to choose a non-invasive method for this purpose so,
some studies use ultrasound features of the endometrium,
and uterine artery Doppler to predict pregnancy outcome
(Ahmadi et al., 2017).

Immunologic factors and cytokine production patterns
used for predicting pregnancy or complications have been
reported in the literature (Perricone et al., 2012; Raghup-
athy & Szekeres-Bartho, 2016). Interleukin 1 is a factor
associated with implantation rates and endometrium re-
ceptivity. Interleukin 1B is the cytokine most reported in
studies, although there is no recommended cut-off value
for it (Khadem et al., 2019; Kreines et al., 2018; Lekovich
et al., 2015).

HCG triggers angiogenesis with endometrial stromal
cells modulation with interleukin, and may lead to embryo
implantation (Bourdiec et al., 2012). In other pregnancy
situations, HCG is associated with increased interleukin 13,
such as to predict premature membrane rupture and cho-
rioamnionitis (Tian et al., 2014).

In our study, we assessed the association between In-
terleukin 1B serum level before and after HCG triggering,
and its association with pregnancy outcome. Our goal was
to assess whether or not HCG administration can modulate
interleukin 1B as a successful pregnancy predictor.

MATERIALS AND METHODS

This study was a prospective cross-sectional study for
a period of 6-months, starting in December 2018. It in-
volved infertile women referred to the Infertility Center at
Hazrate Zeinab Hospital, affiliated to the Shiraz University
of Medical Sciences, and this study was approved through
its Ethics Committee. The inclusion criteria were women
18-42 years old, having frozen embryos, normal uterine
cavity, normal endometrium, BMI <35 kg/m?2. The exclu-
sion criteria were other maternal diseases, hydrosalpinx,
and endometriosis. The women who signed the informed
consent form and fulfilled the inclusion criteria participated
in the study. The sample size was calculated to be 44 cas-
es, with a=0.05 and power of 80%.

We evaluated the participants’ ovaries and endome-
trium with a transvaginal ultrasound on the second day
of their cycles. They were prescribed 5 mg letrozole/day
from the 37-7% day of the menstrual cycle. We monitored
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their follicular development using vaginal ultrasonography,
starting on the 10™ day of the menstrual cycle, if follicu-
lar diameter became =17mm and endometrial thickness
reached 7-9mm, they were given 10000 units of HCG, and
36-48hour after that, 100mg progesterone intramuscular/
day for 3 to 5 days based on embryo age. Then, the em-
bryos were transferred, and the 100mg progesterone IM
per day continued for 3 days after the transfer, and then
they were changed to progesterone suppository 400 mg
Q12hr (rectal or vaginal) 14-16 days after transfer.

If on the 10% day the dominant follicle was =14mm to
<17mm, then serial vaginal ultrasonography (every other
day) was repeated without adding any medication until the
follicle reached 17 mm or more, or the endometrial thick-
ness reached 7-9 mm, then HCG was administered, and
then it was continued. But if on the 10% day the dominant
follicle size was <14mm, human menopausal gonadotropin
(HMG) was injected daily for 3-4 days, until the follicular
diameter became >17mm or endometrial thickness be-
came 7-9 mm; and then we injected the HCG. If by the
17 day of the cycle, the dominant follicle did not reach
17 mm or endometrial thickness was less than 7 mm, the
cycle was canceled.

We collected serum samples on the day of HCG injec-
tion and on the day of embryo transfer, after clot formation
and they were centrifuged for interleukin 1 B, later stored
at -80°C and then we analyzed them using Eliza kits.

We measured their HCG level 14 days after embryo
transfer and if it was more than 25IU/L, we defined it as
a biochemical pregnancy. Ultrasonography was performed
28-30 days after embryo transfer, having fetal heartbeat
was defined as a clinical pregnancy. Pregnant women were
prescribed progesterone suppository 400mg twice daily,
and it was continued until 12 weeks of gestational age.

We used SPSS statistics for data analysis. We com-
pared the mean values using one-way analysis of variance
(ANOVA) and two-sample t-tests. The proportions for the
two groups were compared using the Wilcoxon Signed
Ranks Test, p<0.05 was considered statistically significant.

RESULTS

Table 1 depicts the demographic and hormonal data of
the participants as mean + SD (range). Among the partici-
pants, 31 women (70.5%) had primary infertility and 13 of
them (29.5%) had secondary infertility. Table 2 shows the
causes of infertility in the participants.

Table 1. Demographics and hormonal data of the
participants

Participants (n=44)
Age 32.20+5.40
BMI 25.48+3.50
FSH 5.66+1.93
AMH 3.53+2.85
TSH 2.54+1.18
Prolactin 16.21+10.28
AFC 14.55+6.08
Time of infertility 6.92+4.46

Data are presented as mean + SD (range). FSH: Folli-
cle-stimulating hormone; AMH: Anti-Millerian hormone;
BMI: body mass index; TSH: thyroid stimulation factor;
AFC: antral follicular count.
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Table 2. Causes of infertility in participants

Participants (n=44)
Polycystic ovary syndrome 6 (13.6%)
Tubal factor 4 (9%)

20 (45.4%)

14 (31.8%)

Male factor

Unexplained infertility

Ovarian stimulation was carried out with GnRH agonist
in four women, and 40 of them received GnRH antagonist.
Other ovarian stimulation and embryo transfer cycles are
reported on Table 3.

According to the Wilcoxon Signed Ranks Test, the in-
terleukin 1B mean values before and after HCG injection in
the women who were not pregnant was 15.82+6.68pg/ml
before HCG injection and 18.38+13.76pg/ml afterwards,
respectively, on the day of embryo transfer. Despite its
rise, it was not significant (p value=0.210). In participants
who had clinical pregnancy, before and after HCG injection,
the interleukin 1B mean level was 17.29+7.00pg/ml and
29.72+10.41pg/ml, respectively, on the day of embryo
transfer, a significant change (p value=0.001).

DISCUSSION

Our study illustrates that HCG injection can increase
the mean level of interleukin 1 B, but it is not significant.
There was a significant association between pregnancy
and serum interleukin 1B rising. The exclusion criteria
involved patients with endometriosis because of increas-
ing interleukin 1B level in this disease (Lambert et al.,
2014), and those with body mass index >35, because
obesity seems to be the most important environmen-
tal factor affecting the onset and course of autoimmune
diseases (Versini et al., 2014). We assessed ovarian
stimulation protocols, GnRH agonist and antagonist in
relation with interleukins (Aydin et al., 2014), but all the
participants had frozen embryos and this factor did not
affect the interleukin level.

It is true that some factors like age, ovarian reserve
and semen parameters may predict ongoing pregnancy
likelihoods in in vitro fertilization cycles (IVF) (Lintsen
et al., 2007) but for reasons mentioned in the intro-
duction, clinicians need predictors that are non-invasive
and can predict pregnancy outcomes more accurate-
ly. Lekovich et al. (2015) used interleukin 1B and its
antagonist receptor in late luteal phase for predicting
ectopic pregnancy in IVF cycles. In another study, inter-
leukin 1B helps predict premature rupture of membrane
and chorioamnionitis (Tian et al., 2014). Despite these
various situations that increase interleukin 1B illustrat-
ed here, this study should consider many confounding
factors.

Bourdiec et al. (2012; 2013) reported immunologic
studies on early embryo implantation, that HCG modulates
interleukin 1 as a factor has affects endometrial cell re-
ceptivity. Endogenous HCG effects on interleukins and in-
terleukin 1B as predictors of pregnancy success stimulate
studies like this, to find out whether or not exogenous HCG
administration before embryo transfer cycles may increase
interleukin. Increased interleukin 1B level induced by HCG
is a reliable tip that in these women interleukin 1B is not a
good factor for predicting pregnancy. In the present study,
interleukin 1B rising due to exogenous HCG before and af-
ter, had not significant effect, although this theory is not
confirmed.
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Table 3. In-vitro fertilization cycles data and pregnhancy
outcome

Participants (n=44)
2531.25+1161.23

Gonadotropin dose

Follicles more than 15 mm 11.00+5,57
No. of oocytes in metaphase II
+

maturation stage (MII) 8.89£5.15
Embryo number 5.59+3.65
Number of transferred embryos 2.59+0.72
Endometrial thickness on the 8.23+0.40
day of transfer

Follicular phase days 12.64+1.96
3 days embryo 6 (13.6%)

5 days embryo 38 (86.4%)
15 (34.1%)
14 (31.8%)

1 (2.3%)

Chemical pregnancy

Clinical pregnancy

Abortion

CONCLUSION

Based on the present study, HCG can increase the
mean level of interleukin 1B, but it was not significant, its
raise is a successful predictor of pregnancy. Other studies
with larger samples are needed for concluding that HCG
injection can increase pregnancy rates by increasing in-
terleukin 1p.
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