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ABSTRACT

Background: Cytokines are major immune regulators, which play a critical role in the pathophysiology of
unexplained recurrent pregnancy loss. Th; class of cytokines has been shown to exert deleterious effects on pregnancy
causing early loss.

Methods: The changeover in the levels of Th1 cytokines was studied in two major groups; Gp | (N=30) comprised of
RPL subjects with two or more consecutive spontaneous miscarriages history and Gp Il (N=30) comprised of normal
pregnancy controls .The efficacy of oral micronized progesterone was assessed in regulation of cytokine levels ,with
Gp la (N=15) treated with 200 mg oral micronized progesterone and Gp Ib (N=15) comprised of untreated RPL
subjects and its role in improving pregnancy outcome was also determined. The present study determined the levels of
cytokine TNF-a, IL-6 and PTX-3 in serum samples for all the subjects at three time points at the time of enrolment,
with (Gpla) or without (Gp Ib) progesterone administration at 20 weeks or abortion if earlier and at the time of
delivery.

Results: The results indicated that the levels of Th; cytokines (TNF-a [37.80 versus 78.09], IL-6 [16.93 versus 81.12]
and PTX-3 [17.42 versus 73.53]) was found to be reduced at every time point in the treated cases with an RPL history
as compared to untreated ones. Further, the cases treated with with oral micronized progesterone were found to have
better pregnancy outcomes (p<0.005 significant number of live births).

Conclusions: The levels of interlukins, TNF-a, IL-6, PTX-3 in cases of RPL may not have a major contributory role
in predicting outcome, however exogenous progesterone decreases the Thy pro inflammatory response and efficiently
improves the pregnancy outcomes by modulation of cytokine levels.

INTRODUCTION

Recurrent pregnancy loss (RPL) is a common clinical
reproductive problem, described as the occurrence of 2 or
3 consecutive miscarriages prior to 20" week of the
gestation.! The causes of RPLs are diverse including
immune, endocrine, parental and fetal genetic and
epigenetic factors, metabolic malfunctions, infection
factors, anatomic abnormalities and other unknown

factors. Despite this, 50% of the patients who undergo a
complete evaluation remain clueless as to the etiology.?

Pregnancy is a state of immune suppression. Recently,
the  contribution of immunomodulatory  factors
(cytokines) to the etio-pathology of RPL have been
recognised.> Immune response in RPL is mainly the
imbalance of immune suppression and immune tolerance.
Th; cytokines exert pro-inflammatory effect (TNF-o,
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IFN-y, IL-2, IL-6), while Th, cytokines are anti-
inflammatory in nature. In normal and in late pregnancy,
there is a predominance of Th, cytokines while those in
women with pregnancy loss the placental tissue produces
Thy cytokines in early pregnancy.* Th; cells secrete TGF-
B, IL-4, IL-10 that counter regulate Th; effect and
maintain successful pregnancy. Th, cytokines are
important for the maintenance of normal pregnancy. It is
hypothesized that failure in the immunological shift from
Thy to Th, response would lead to the potential harmful
effects of Thy type immune system that may result in
pregnancy loss.® The normal range of Thy/Th, ratio
should be less than 10.°

There is a continued quest among the clinicians to find
treatment modalities for immunomodulation in RPL
patients. Progesterone is one such important steroid
hormone that is essential for the maintenance of
pregnancy.” A number of studies have indicated that the
administration of progesterone prevents the onset of
labor, overcomes preterm birth abnormalities and
cytokine induced inflammatory response.® Progesterone
hormone is responsible for the activation of T-cell
immune-suppressive  function that modulates pro-
inflammatory cytokine levels.® Progesterone binds to the
lymphocyte derived immunomodulatory protein factor
receptor on uterine membrane and acts directly or
indirectly to modulate the immune system to achieve a
successful pregnancy. The present study has been
planned to study the effect of micronized progesterone (a
pharmacological active supplementation, equivalent to
natural progesterone) in RPL patients. The study had two
aspects, evaluation of cytokine profile in RPL subjects as
compared to normal pregnant women and the efficacy of
micronized progesterone in the modulation of aberrant
cytokine levels in RPL subjects for better pregnancy
outcomes.

METHODS
Subjects and groups

The prospective randomized clinical study was
undertaken with 30 females with an RPL with history of
two or more consecutive miscarriages and 30 females
with normal pregnancy, in the department of obstetrics
and gynaecology of a tertiary care centre Army hospital
research and referral over two years between May 2018
to May 2020.

Inclusion and exclusion criteria

The inclusion criteria for the selection of subjects
included pregnant women of 21-40 year of age, euthyroid
females with normal thyroid function tests and history of
two or more consecutive miscarriages. Exclusion criteria
were women with known causes of abortion and fetus
with congenital malformations. All the patients were
subjected to, detailed examination for ruling out other
causes of recurrent pregnancy loss like thyroid function

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

test, blood glucose level fasting and postprandial, lupus
anticoagulant, anticardiolipin antibodies IgM, IgG and
karyotyping of mother and father, if required protein C,
protein S, activated protein C resistance, antithrombin 111,
factor 5 Leiden mutation and homocysteine levels were
determined. To begin with, the evaluation of baseline
cytokine differences among the RPL patients as
compared to the normal pregnancy was established at
different timelines. Further, the efficacy study of
micronized progesterone in the modulation of aberrant
cytokine levels in RPL patients for better pregnancy
outcomes was performed under two broad groups; group
la (N=15) was composed of the subjects with an RPL
history of two or more consecutive miscarriages, treated
with micronized (200 mg oral) progesterone and group Ib
(N=15) was of untreated RPL women.

Measurement of cytokines

Eight milliliters of venous blood were collected in EDTA
vacuotainers at three different time points, at enrolment at
20 weeks or abortion (whichever was earlier) and at the
time of delivery, from both groups Gpl ad Gp 2
mentioned above. Serum samples were used for
estimation of cytokine (TNF-a & IL-6) and pentraxin 3
(PTX-3) levels. Measurement of cytokines and PTX-3
levels was done using an enzyme linked immunosorbent
assay (ELISA). The values were estimated using the
standard curve of TNF-a, IL-6 and PTX-3. Further, the
levels were expressed in pg/ml.

Statistical analysis

Each parameter was analyzed statistically by univariate
analysis (factorial ANOVA) followed by multiple
comparative analysis (Tukey’s HSD test/ post hoc test)
for different groups.

RESULTS

Cytokine levels in RPL cases vs normal pregnhancy
(negative control study)

The obstetric features and cytokine profiling were
analyzed in the women with RPL case (N=30) as
compared to normal pregnant case (N=30) in similar age
matched group of 30.63+3.89 years. The RPL group is
characterized by the presence of two or more history of
miscarriages. The analysis of cytokine showed that the
mean amount of Th; mediators tested for TNF-a, IL-6
cytokines and PTX-3 levels at three-time frames i.e. at
enrolment, at 20 weeks or in the event of abortion and at
the time of delivery showed notable changes. The levels
of TNF-a cytokine were found to be high in RPL subjects
with mean values of 57pg/ml, 42.9 pg/ml, 41.4 pg/ml at
enrolment, 20 weeks and time of delivery respectively, as
compared to healthy subjects (control) with mean value
of nearly 6.5%1.34 pg/ml of TNF-a at different timelines.
Similarly, PTX-3 levels were also found to be higher in
women with RPL history with values of 38.7pg/ml, 39.7
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pg/ml, 36.1 pg/ml at enrolment, 20 weeks and at delivery,
respectively, as compared to the levels in healthy women
(6.2+1.56 pg/ml) across different time periods. However,
no statistical significant difference was found in the
levels of TNF-a and PTX-3 (p<0.865 and p<0.432,
respectively) (Figure 1).
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Figure 1: Levels of cytokines at enrolment 20 weeks
and at delivery in RPL vs. controls.
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Figure 2: Levels of cytokines in cases of RPL treated
with progesterone and untreated cases.
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Figure 3: A) pregnancy outcome in RPL women vs.
controls, B) pregnancy outcome in RPL treated vs.
untreated cases.

Further, other important Thy cytokine, i.e. IL-6 levels in
the women with RPL history is found with 57.32+74.20
pag/ml level at enrolment, at 20 weeks was found to be
47.13+£66.50 pg/ml ; and 40.27+60.22 pg/ml at the time
of delivery. The results showed significantly (*p<0.001)
high levels of IL-6 amount in RPL subjects as compared
to women with normal pregnancy with 6.11+8.43 pg/ml
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IL-6 level (Figure 1). Further, the statistically significant
difference in the distribution of pregnancy outcomes, i.e.
live birth and fetal loss was also found between the RPL
and normal subjects (Figure 3A). The RPL Gp | had more
miscarriages due to higher Thl immunological response
as compared to a healthy pregnancy.

Efficacy of micronized progesterone on modulation of
aberrant cytokine levels in the RPL cases

The micronized progesterone has shown to successfully
modulate the levels of cytokines and pregnancy outcomes
in RPL patients Gpla (N=15) as compared to untreated
Gplb (N=15) RPL women. All the results obtained for
cytokine levels was based on the laboratory estimation
with respect to two time points, i.e. 20 weeks after drug
administration and at the time of delivery, respectively.
The cytokine levels among the study participants was not
confounded by any factors in the treated women (group
la) as compared to untreated RPL women (group Ib).
Subsequently, the overall mean values of the cytokines
TNF-a, PTX-3 and IL-6 were found to be reduced with
the micronized progesterone treatment of RPL. The
analysis of variance indicated that TNF-a and PTX-3
cytokine levels were found to be decreased at all the time
points in the micronized progesterone treated women,
however, significant (p<0.212) change was not found. In
contrast, IL-6 levels were found to be significantly
(*p<0.003) decreased and the change remains significant
constant at all estimated times (Figure 2). Further, the
analysis of pregnancy outcomes revealed significant
(p<0.005) increase in the number of live born (86.7%) in
the micronized progesterone treated group (Gpla) as
compared to untreated cases (Gplb) (46.7%) (Figure 3 B).
Such  preliminary results indicated the overall
improvement in the prevention of abortion with the use of
micronized progesterone. Further, correlating the
prevention of early miscarriages with the reduction in the
levels of Thl cytokines indicated the treatment efficacy.

DISCUSSION

Recurrent pregnancy losses are seen in approximately 1-
2% of pregnancies worldwide. It is a challenge for
clinical research to look for the critical factors and safe
therapeutics to prevent miscarriages during pregnancy.
The present study was performed on testing the role of
micronized progesterone in cases of RPL. There have
been several recommendations on the management of
RPL, though the protective effect of micronized
progesterone has still not been completely established .
91t has been proposed that non-suppression of Thl
response might turn detrimental for fetal survival.'! Our
data provide indicatory evidence to support the
hypothesis and confirms the presence of deviant cytokine
profiles in RPL patients. However, the efficacy of
micronized progesterone generates a correlation between
the immunological modulation and better pregnancy
outcome. In normal pregnancy, the cytokines do not act
in isolation, but form a complex web of regulatory
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network in which the pregnancy homeostasis is
maintained. In RPL, the continuous rise in the levels of
Th1 cytokines TNF-a, IL-6 cytokines and PTX-3 has an
adverse impact on pregnancy outcome (Figure 3A).1% The
mechanism implicates increased levels of prostaglandins
which induce and augment uterine contractions and
increased levels of oxytocin, leading to miscarriage.
Besides, TNF-a and IL-6 have been directly implicated in
promoting apoptosis in uterine tissues via cytokine storm
and have a negative effect on the embryo by decreasing
the blood flow and causing thrombosis.!314

Previous studies have indicated the effect of IL-6 alone in
miscarriages.’® Increase in IL-6 causes immune factor
surge response which is critical to pregnancy loss.
Besides, increase in PTX-3 is implicated in endothelial
dysfunction and uncontrolled immunological
complications such as sepsis, vasculitis, preeclampsia and
gestational diabetes that affect pregnancy outcome.'®
Modulation of inflammatory responses is causative in
unexplained pregnancy outcomes. The present study
established the efficacy of micronized progesterone (200
mg oral) as treatment modality for the modulation of
immunological response and hence favourable pregnancy
outcome. We found the decreasing shift in the Thl
cytokine levels in the treated RPL subjects as compared
with untreated RPL gp. There was difference in the levels
of TNF-a and PTX-3 responses with progesterone
treatment in the treated patients as compared to untreated
patients though it was not statistically significant. A
significant reduction in IL-6 was observed with
significant change in the treated group as compared to
untreated gp (Figure 2). It has been found that reduction
in the cytokine levels by progesterone treatment
significantly improves the pregnancy outcomes. Previous
studies have also investigated the effect of progesterone
on prevention of pre-term birth, spontaneous abortion.1”8

Limitations

The study was underpowered and since sample size was
small the results may not be extrapolated in clinical
practice like using interlukins for cases of recurrent
pregnancy loss. The use of progesterone for recurrent
pregnancy loss has been proved by a number of previous
studies. Even in our study the results were promising but
since sample size was small, we need larger sample size
to support our results further.

CONCLUSION

To conclude, the levels of interlukins, TNF-a, IL-6, PTX-
3 in cases of RPL may not have a major contributory role
in predicting outcome, however exogenous progesterone
decreases the Thy pro inflammatory response and
efficiently improves the pregnancy outcomes by
modulation of cytokine levels. Our study highlights the
potential of progesterone as a therapeutic option with the
aim to maintain a successful pregnancy outcome.
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