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ABSTRACT

Background: Progesterone is an essential hormone for the continuation of pregnancy and is prescribed in
13-40% of women with threatened miscarriage, according to the literature. Progesterone shows these effects
by releasing certain anti-abortive cytokines, modulation of the maternal immune system (immunological
tolerance of the fetus), and with relaxation of uterine muscles.

Objective: To evaluate the thickness of fetal nuchal translucency between 11-14 weeks’ gestation among
women receiving exogenous progesterone and to compare these findings with controls to determine the effect
of progesterone on NT.

Patients and Methods: This is a prospective case control study upon pregnant women presented to the
obstetric outpatient clinic and fetal medicine unit at Al-Hussien hospital in their first trimester during the
period from March 2019 till the end of March 2020. One handred women were included in this study, and
they were divided into two equal groups: group A and group B control group. To evaluate the thickness of
fetal nuchal translucency between 11-14 weeks’ gestation among women receiving exogenous progesterone
and to compare these findings with controls to determine the effect of progesterone on NT.

Results: There was a statistical significant correlation between nuchal translucency (NT) among cases and
control group as mean thickness in cases was 1.5 cm ranging from 1 cm to 2 cm with + 0.4 standard
deviation, while in control group the mean thickness was 1.2 cm ranging from 0.9 cm to 1.8 cm and + 0.2
standard deviation and p value 0.001 which correlate statistical significance. Thus exogenous progesterone
significantly increases NT thickness when compared with controls. However, none of cases nor control had
babies with pathological thickness in the nuchal translucency. Thus none of the studied groups underwent
further assessment using biochemical markers in the form of p HCG and PAPP-A nor amniocentesis. The
mean NT was s significantly higher in the studied cases taking progesterone. However, this increase was still
within the normal range of NT and did not affect the risk of aneuploidy.

Conclusion: The mean nuchal translucency significantly increased in cases taking progesterone therapy in
the first trimester. However, this increase is still within the normal range of nuchal translucency. Although
nuchal translucency was found to be associated to progesterone intake, the dose of which, duration and
indication of intake didn’t statistically relate to the thickness of nuchal translucency.

Keywords: Nuchal translucency, prenatal screening tests, progesterone therapy, Down syndrome.

INTRODUCTION 11-14 weeks’ gestation, and is recognized
as a sensitive marker for Down syndrome

Nuchal translucency (NT) is a transient
y(NT) (Guraya, 2013).

subcutaneous collection of fluids behind
the fetal neck seen ultrasonographically at
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Despite its important role in the first
trimester of pregnancy for Down
syndrome screening, the use of NT
measurement  is  still  considered
controversial particularly due to the
verification bias, which is likely to cause
overestimation of the detection rate.
Furthermore, it is well known that
increased NT is also present in euploid
fetuses (Alldred et al., 2017).

Many pathophysiological theories have
been put forward to explain this increase,
so that described fluid retention after
exposure to many environmental factors
early in pregnancy (luculano et al., 2019).

The presence of progesterone receptors
has been demonstrated in the placenta and
in the feto-placental vascular tree,
especially in the muscular layer of the
vessel working through nuclear receptor
proteins (He et al., 2016).

It has been demonstrated that
progesterone could cause both rapid dose-
dependent relaxation of the placental
vascular smooth muscle (Pang and
Thomas, 2018), and the proliferation of
cultured human vascular smooth muscle
cells of the umbilical vein (Lastra et al.,
2019).

With the increased use of progesterone,
two meta-analyses evaluated its use in the
first trimester of pregnancy for both
prevention of miscarriage and for treating
threatened miscarriage in a low-risk
population and stated that it does not
modify the outcome (Wahabi et al., 2011).

More meta-analysis confirmed these
data suggesting a possible but still not
well-proven effect in patients with a
history of recurrent abortion. Low clinical
evidence continues to support the use of

progesterone in the first trimester even to
treat threatened miscarriage (Haas and
Ramsey, 2013).

Thus, the only robust clinical evidence
for the use of progesterone is for assisted
reproductive technology (ART) pregnancy
(Van der Linden et al., 2011), and for
women at high risk for preterm birth
(Dodd et al., 2013).

It was speculated that the use of
exogenous progesterone in the first
trimester of pregnancy could lead to
abnormal blood flow patterns that may
affect both the expression of the growth
factors  required for the normal
development of the fetus and the
deregulation of fetal blood pressure
(Giorlandino et al., 2015).

In the assessment of fetal NT, the
ultrasound machine should be of high
resolution with a video-loop function and
calipers that provide measurements to 1
decimal point. Fetal NT can be measured
successfully by transabdominal ultrasound
examination in approximately 95% of
cases (Maymon and Herman, 2018).

The present work aimed to evaluate
the thickness of fetal nuchal translucency
between 11-14 weeks’ gestation among
women receiving exogenous progesterone
and, to compare these findings with
controls to determine the effect of
progesterone on NT.

PATIENTS AND METHODS

This was a prospective case control
study upon pregnant women presented to
the Obstetric Outpatient Clinic and Fetal
Medicine Unit in Al-Hussien Hospital in
their first trimester during the period from
March 2019 till the end of March 2020.
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One handred women were included in
our study, and divided into two equal
groups: Group A: Women receiving
exogenous progesterone (cases), and
Group B: Women not receiving
exogenous progesterone (control group).

Inclusion criteria: Age between 18-39
years, gestational age between 11 and 14
weeks, and women receiving progesterone
treatment at a dose more than or equal to
200 mg/day for a period more than or
equal to 1 week.

Exclusion criteria: Body mass index
(BMI) > 35 kg/m2, concomitant
medications other than progesterone,
patients who have no evidence of cardiac
activity, patients how have major fetal
abnormalities and/or placental
abnormalities.

Primary outcomes: To evaluate the
effects of exogenous progesterone on fetal
nuchal translucency thickness compared
to controls.

Secondary outcome parameters: To
identify ~ the  correlation  between
progesterone dose and NT variation.

Statistical analysis:

Data were statistically described in
terms of mean + standard deviation (£ SD)
or frequencies (number of cases) and
percentages when appropriate. Mann
Whitney test was used to compare the
mean NT (mm) between the two studied
groups, Chi square (X2) test was
performed. Correlation analysis was used
to correlate the studied parameters in
group A, Exact test was used instead when
the expected frequency is less than 5. p
values less than 0.05 was considered
statistically significant. All statistical
calculations were done using computer
program SPSS (Statistical Package for the
Social Science; SPSS Inc., Chicago, IL,
USA) release 15 for Microsoft Windows
(2016).

RESULTS

Age from 19 to 24 years represented
15% from total: 5% in group A, and 20%
in group B. The percentage of the age
group from 25 to 29 years was 43% from
total: 50% in group A and 36% in group
B. Women aged from 30 to 34 years
represented 20% from total: 20% in group
A and 20% in group B. Women aged >35
was 22% from total: 20% in group A and
22% in group B.

Among 24 primigravida included in the
study, 15 women were in group A and 9 in
group B. Para 1 represented also 26
women: 11 in group A and 15 in group B.
Para 2 women were 28, in group A 17 and

in group B 11. Para 3 included in the
study were 15 women: 7 in group A and 8
in group B. Another 7 women with high
parity (para 4&5) were only found in
group B.

Only 14 women were included during
the 11th week gestation: 9 in group A and
5 in group B. Also, 14 women in the 14th
week: 8 in group A and 6 in group B.
Most of women included were in the 12
and 13™ week. In the 12" week, 37
women were included: 17 in group A and
20 in group B, while in 13" week, a total
of 35 women: 16 in group A and 19 in
group B (Table 1).
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Table (1): Distribution age, parity and gestational age among studied groups

Groups Group A Group B Total p
Parameters No. =50 50 No. =100 value
Age group:

19-24 years 5 10.0% 10 20.0% 15 5.0%

25-29 years 25 50.0% 18 36.0% 43 43.0% 0.393
30-34 years 10 20.0% 10 20.0% 20 20.0%

35-39 years 10 20.0% 12 24.0% 22 22.0%

PARITY:

Primigraavida | 15 30.0% 9 18.0% 24 24.0%

Para l 11 22.0% 15 30.0% 26 26.0% 0.033
Para 2 17 28.0% 11 22.0% 28 28.0% '
Para 3 7 14.0% 8 16.0% 15 15.0%

Para 4&5 0 0.0% 7 14.0% 7 7.0%
Gestational

age: 9 18.0% 5 10.0% 14 14.0%

12" week 17 34.0% 20 40.0% 37 37.0% 0.587
13" week 16 32.0% 19 38.0% 35 35.0% '
14" week 8 16.0% 6 12.0% 14 14.0%

Total 50 50% 50 50% 100 100%

Analysis of the group A as regarding
indication of progesterone intake showed
that among 50 cases: 37 women took
progesterone empirically with no clinical
indication. However, 8 cases took
progesterone due to history of recurrent
abortion, and 5 cases took progesterone
due to occurrence of threatened abortion
in the current pregnancy. The dose of
progesterone varied from 200 mg/day to
600 mg/day with mean 340 and standard
deviation + 142.8. The duration of
progesterone intake ranged from one week
to 6 weeks with a mean of 3 weeks and
standard deviation + 1.0. By analyzing
other factors that may contribute to nuchal

translucency among group A in the
studied group, it was found that crown
rump length (CRL), age and mode of
previous delivery were significantly
correlated  statistically  with  nuchal
translucency in group A (p value was
0.02, 0.011 and 0.004 respectively). In the
same context, parity, gestational age
(GA), history of abortion and mode of
conception weren’t statistically correlated
to nuchal translucency. Although nuchal
translucency was found to be correlated to
progesterone intake, the dose of which,
duration and indication of intake didn’t
statistically relate to the thickness of
nuchal translucency (Table 2).
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Table (2): Indication of progesterone intake, dosage, and period of progesterone
therapy in the studied group. Analysis factors associated with nuchal

thickness in Group A

Cases N= 50
Parameters

Empirical 37 (74.0%)

Indications of Progesterone Recurrent 8 (16.0%)
Threatened 5 (10.0%)
Dose (mg) Mean £SD 340+ 142.8

Range 200 — 600

Period of progesterone Mean+ SD 3.0+£1.0

therapy (weeks) Range 01-06
Cases Confidence Intervals (r
Parameters (95% ClI) v P value

CRL 0.38 (0.1-0.6) 0.02
Age 0.39 (0.09-0.6) 0.011
Parity 0.19 (-0.1- 0.5) 0.239
Gestational age -0.07 (-0.4-0.2) 0.656
Mode of previous delivery -0.44 (-0.7- -0.2) 0.004
Mode of conception 0.15 (-0.2-0.4) 0.363
History of abortion 0.10 (-0.2-0.4) 0.526
Dose of progesterone 0.05 (-0.3-0.3) 0.761
Period of therapy -0.03 (-0.3-0.3) 0.882
Indication of progesterone 0.051 (-0.3-0.3) 0.751

There was a statistical significant
correlation between nuchal translucency
(NT) among group A and group B as
mean thickness in group A was 1.5 mm
ranging from 1 mm to 2 mm with + 0.4
standard deviation, while in group B the
mean thickness was 1.2 mm ranging from

Table (3): Comparison between nuchal translucency (NT) among studied groups

0.9 mm to 1.8 mm and + 0.2 standard

deviation

and p value 0.001 with

statistical significance. However; none of
group Anor group B had fetuses with

pathological

thickness

translucency (Table 3).

in the nuchal

Groups Group A Group B i .
NT (mm) NO. = 50 NO. = 50 P-value
MeanzSD 15+04 12+0.2
Range 1-2 09-18 0.001
DISCUSSION thickness in the nuchal translucency and
There was a statistical significant none of the studied groups _underV\{ent
further assessment using biochemical

difference between nuchal translucency
(NT) among cases and control group.
Exogenous progesterone  significantly
increased NT thickness when compared
with controls. However; none of cases nor
control had babies with pathological

markers in the form of f HCG and PAPP-
A nor amniocentesis.

The effect of first-trimester
progesterone use on NT measurement was
investigated in this study, where NT
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values were significantly higher in the
progesterone group than in the non-
progesterone group (Kalem et al., 2018).

The presence of progesterone receptors
in the human fetoplacental vessels is a
well-described  condition and its
vasoactive actions are well documented in
other tissues (Monni et al., 2016).

A genomic and nongenomic action of
steroid hormones via nuclear and
progesterone receptors are important for
an adequate fetoplacental blood flow,
which is necessary for regular fetal
development during pregnancy (Kumar,
2016).

Progesterone activity predominantly
works through nuclear receptor proteins
(A and B form). These receptors acted as
transcriptional ~ factors that regulate
specific gene expression. It has been
demonstrated that progesterone could
cause rapid dose-dependent relaxation of
the placental vascular smooth muscle
from chorionic arteries and veins by an
endothelium-independent mechanism.
This rapid effect may be mediated by a
receptor localized on the membranes of
the smooth muscle cells (He et al., 2016).
Progesterone inhibits the proliferation of
cultured human vascular smooth muscle
cells of the umbilical vein induced by
mitogenic agents such as endothelin 1
(Pang and Thomas, 2017).

Moreover, progesterone receptors were
also found in fetuses between 11-21
weeks of gestation in all the tissues
examined and a part of exogenous
progesterone is picked up in fetal
circulation because it enters through the
same metabolic pathways as endogenous
progesterone. In the last decade, the use of
exogenous progesterone has increased and

the Food and Drug Administration has
expressed its concerns regarding its
effectiveness and safety, placing it in
category B warning (Connolly and
Eddleman, 2016). The use of progesterone
during the first trimester of pregnancy
should be reserved to cases of ART
pregnancies where a luteal phase is
insufficient and the maternal plasma
progesterone is low (van der Linden et al.,
2011) or in cases of women at risk for
preterm birth (Dodd et al., 2013).

In fact, 2 meta analyses have stated
that progesterone either in the prevention
or treatment of miscarriages does not
modify the outcome of pregnancy,
concluding that information  about
potential harms to the mother or child, or
both, with the use of progestogens is
lacking (Wahabi et al., 2011).

Many theories have been put forward
including cardiac dysfunction, congestion
of the venous system in the neck and in
the head, and abnormal lymphatic
drainage due to delayed development
(Westerway and Basseal, 2017).

Giorlandino et al. (2015) were the first
to demonstrate the relation between
nuchal thickness and the intake of
progesterone. They found that exogenous
progesterone increased the mean NT by
0.08mm with a statistical significance and
they thought that the possible action of
progesterone on the placental vascular tree
could determine a difficulty of the blood
in flowing through the heart and this
increase in cardiac work might be
responsible for fluid retention in the head
and neck. The increase in cardiac work,
although transitory, would affects the
preloading mechanism (central venous
flow), overloading it. This might be
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responsible for fluid retention in the head
and neck. They showed that exogenous
progesterone therapy affects fetal NT
thickness regardless of progesterone
content, dosage, and route of
administration.

Kececioglu et al. (2016) included
women receiving progesterone for only
threatened abortion and found that the
mean NT thickness was significantly
higher in the study group and there was a
positive correlation between NT and
treatment duration. They concluded that
oral progesterone therapy may increase
NT depending on treatment duration
without causing abnormal  prenatal
screening test results.

Shiefa et al. (2013) and Serra et al.
(2015) suggested that the assumption of
Giorlandino et al. (2015) was not
supported by their data.

Bellver et al. (2013) conducted a study
to identify the additive factors that may
affect serum PAPP-A in ART patients and
they found that NT was not affected.
However, Gizel et al. (2019) conducted a
study on nuchal translucency in
pregnancies conceived after assisted
reproduction technology and found that
increased nuchal translucency in assisted
reproduction pregnancies would result in a
false positive rate higher than expected.
However, this study didn’t relate
thickened nuchal translucency to the high
dose of progesterone given to support
luteal phase in ART.

The mean NT was statistically
significant higher in the studied cases
taking  progesterone. However, this
increase still within the normal range of
NT and doesn’t affect the risk of
aneuploidy.

CONCLUSION

The mean nuchal translucency
significantly increased in cases taking
progesterone therapy in the first trimester.
Which is still within the normal range of
nuchal translucency. Although nuchal
translucency was found to be associated to
progesterone intake, the dose of which
duration, and indication of intake did not
statistically relate to the thickness of
nuchal translucency.
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