Dixon T et al

% Calicut Mediical Journal

Calicut Medical Journal 2010; 8(1):e4

Review Article

Evidence shift on Pregnancy risk of Progestins

Dixon Thomas, Seeba Zachariah, Molly Mathew, C. Vijaya Raghavan?

Malik Deenar College of pharmacy Seethangoli, Bela P.O., Kasaragod, Kerala.

’PSG College of Pharmacy Coimbatore

Abstract

Science is ever changing. Evidences
developed and practiced are becoming far
less than evidences, when new generation
of evidences comes. There are many
reasons for evidence shifts. Here we are
discussing a classic example of use of
progesterone in pregnancy;  where
inappropriateness of study methodology was
the reason for producing wrong evidence for
a long period of time. In 1970’s many
studies came out with birth defects due to
use of progesterone in pregnancy, which
resulted in a warning recommended by FDA;
but those studies were largely inconclusive
or methodologically wrong. Further scientific
studies resulted in a remarkable evidence
shift; that there was no detectable risk of
congenital abnormalities in the offspring of
mothers with progesterone treatment during
early pregnancy. Progesterone reduces the
rate of spontaneous early preterm delivery
and prevents recurrent  miscarriage.
Progesterone is also commonly used after
embryo transfer during in vitro fertilization in
present time. Evidence shifts have no end
until medicine remains incomplete.
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Introduction

Progesterone was found to be one of the
basic hormones of adaptation and of
resistance to stress. In a case of
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progesterone deficiency, too much cortisol is
produced, and excessive cortisol causes

osteoporosis, aging of the skin, damage to
brain cells, and the accumulation of fat,
especially on the back and abdomen.’
Progesterone serves as a precursor to the
estrogens, androgens, and adrenocortical
steroids. 2

While considering hormone balancing, when
estrogen becomes dominant and
progesterone is deficient, the estrogen can
potentially become toxic to the body; thus
progesterone has a balancing or mitigating
effect on estrogen. Progesterone is the
body’s  natural  anti-estrogen.®  Until
approximately 7 weeks of gestation,
increased progesterone  production s
dependent on the corpus Iluteum and
thereafter on the placenta, the so-called
"luteal-placental shift" which occurs between
7 and 10 weeks. *

The withdrawal of progesterone at the end
of the non-fertile cycle leads to changes in
the endometrial extracellular matrix and
constriction of spiral arteries, resulting in
menstruation.” Progesterone is the body’s
natural anti-estrogen. Elevations in serum
levels of progesterone is an indirect
evidence of ovulation.®

Fraenkel showed in1903 that destruction of
the corpora lutea in pregnant rabbits caused
abortion. ’ The dominant role of
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progesterone in pregnancy is due to the fact
that progesterone protects the allogenic
conceptus from immunological rejection by
the mother.® Alpha Hydroxy-Progesterone

Caproate (17P) treatment reduces cervical
shortening inhibiting cervical Interleukin-1
secretion, is the first to address the
relationship between progesterone, cervical
changes, and preterm deliveries.’

In the late 1960s and 1970s, a number of
epidemiological studies were published
indicating that pregnant women who were
exposed to an array of sex steroids
delivered infants with an increased
incidence  of nongenital congenital
malformations. Because of these
publications, the U. S. Food and Drug
Administration (FDA), in conjunction with
various pharmaceutical companies, labeled
the therapeutic exposure of progestational
drugs and contraceptives in pregnant
women as a risk factor for limb-reduction
defects (LRDs) and congenital heart defects
(CHDs)."

Natural and Synthetic Progestins
Progesterone is the only natural progestin
[Compounds with biological activities similar
to those of progesterone are referred to as
progestins, progestational agents,
progestagens, progestogens, gestagens or
gestogens.’] with any significant biologic
activity. Natural progesterone is available in
two oral forms: crystalline progesterone
(which is poorly absorbed when swallowed),
and a micronized form, which is better
absorbed orally. Vaginal and intramuscular
preparations are also available.*

Progesterone is now synthetically made but
it behaves just like the body's natural
progesterone once it is absorbed into the
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blood stream. This is to be distinguished
from synthetic progesterone-like chemicals
called progestogens which bind to the
body's progesterone receptors and function
for the most part, just like progesterone. As
they are chemically different from natural
progesterone, they sometimes have side
effects or actions that are different than
progesterone. "’

Synthetic progestins, which are more
potent, are divided into either progesterone-
like or testosterone-like compounds. Those
structurally similar to progesterone include
17  alpha-hydroxyprogesterone  acetate,
medroxyprogesterone acetate (MPA),
megestrol acetate, and cyproterone acetate.
Those structurally similar to testosterone are
then further divided into two classes: those
related to norethindrone (norethindrone
acetate, ethynodiol acetate, norethynodrel,
and norethindrone enanthate); and those
related to levonorgestrel (desogestrel,
norgestimate, and gestodene, often referred
to as "new generation" progestins.).*

In contrast to some of the progestogens
such as medroxyprogesterone acetate,
natural progesterone does not seem to
suppress good cholesterol (HDL), has no
effect on blood pressure or mood, and
shows less of a tendency to cause
increased male-hormone-like effects such
as facial hair growth. Each synthetic
progestogen may have a somewhat different
side-effect profile also and hence it is not
easy to generalize."'Synthetic progestins
are categorized as pregnancy risk category
‘X" (contraindicated) where as natural
progesterone is now categorized as
pregnancy risk category ‘B’ (with no proven
risk from studies). A few months back even
natural progesterone was categorized as

pregnancy risk category ‘X’.'?% 1
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Early evidence of risk

Risk as contraceptive:

Ectopic pregnancies are more likely to occur
in those who take oral progesterone-only
contraceptives compared to who do not take
hormonal contraceptives at all. Oral
progestogen-only contraceptives do not
reliably inhibit ovulation and therefore offer
less protection against ectopic pregnancy
than against intra-uterine pregnancy. Meta
analysis (Bracken, 1990) of some studies,
confrmed that relative risk of all
malformations with use of oral
contraceptives was estimated to be 0.99
(95% confidence intervals 0.83 to 1.19). The
use of oral contraceptives in early
pregnancy also appears unlikely to increase
the risk of hypospadia in male fetuses."

Risk as drug in pregnancy:

In 1977, the FDA recommended to restrict
the use of progestogens in early pregnancy,
based on early studies that showed that
MPA might cause defects in cardiac
development, CNS effects, amelia, and
masculinization of female fetuses. Other
investigators found a dose-related induction
of cleft palate by excessive dosing of MPA in
rabbits, but not in mice or rats. In one of the
studies (Suzan L. Carmichael, 2005) it was
found that pregnancy-related intake of
progestins was associated with increased
hypospadias risk. Cases of hepatocellular
disease have been reported rarely in women
treated with progesterone during the second
and third trimester."

Medications like progesterone may cause
abnormal blood clotting. This may cut off the
blood supply to the brain, heart, lungs, or
eyes and cause serious problems.” For
example; a 30-year-old woman developed a
retinal artery occlusion after taking high-

Page number not for indexing purposes..........

dose IM progestogen for 2 weeks to prevent
a threatened miscarriage.* These early
studies were often contradictory and
inconclusive, chiefly due to a lack of
uniformity of study material and different
methodologies.*

The Evidence Shift

Many subsequent and better-designed
studies, however, have failed to show any
such harmful effect. One of the larger
studies evaluated 2,754 infants born to
women who experienced vaginal bleeding
during their first trimester. During the first 3
months of pregnancy, 1,608 women
received progestin (mostly MPA) therapy,
and the control group comprised 1,146
infants of untreated mothers. There was no
difference in the malformation rate between
the two groups (120/1,000 vs. 123.9/1,000).
This study was followed by an evaluation of
1,016 pregnancies in which 449 women
received MPA from the 5th to 7th week of
pregnancy. Once again, no differences were
found with regards to  congenital
abnormalities in the treated versus untreated
group. Based on such data, progesterone
doesn't seem to put an embryo at risk, nor is
it likely to cause an abnormal fetus to be
retained that might otherwise abort.*

The American College of Obstetricians and
Gynecologists objected to the initial FDA
labeling of progestogens, stating "there are
no data to indicate that the use of
progesterone causes any teratogenic effects
and is disturbing to infertility patients taking
progesterone."*

In 1987 the FDA held a hearing in which the
FDA, the Teratology Society, the Centers for
Disease Control and Prevention, the
American College of Obstetrics and
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Gynecology, and other organizations
supported the position that progestational
agents did not result in nongenital
malformations. Hence in 1999 the FDA
published the new wording for package
inserts that removed warnings for nongenital
malformations  for all  progestational
agents.'®

Researchers at the 27th Annual Society for
Maternal-Fetal Medicine (SMFM) meeting
announced that high-dose progesterone
treatment helped at-risk pregnant women
avoid premature delivery.® A preterm birth
can have serious consequences to the baby,
including cerebral palsy, mental retardation,
lung disease, blindness and hearing loss.'®

Conclusion
The recent evidence shows that any real risk
to pregnancies conceived after cessation of

oral contraception is very small and
outweighed by the undoubted advantages of
its use. We know that most of the congenital
abnormalities are resulting from reasons
other than drugs. In contemporary medicine,
progesterone is vigorously marketed for the
treatment of threatened abortion, prevention
of recurrent miscarriage or in the support of
the luteal phase in assisted reproduction
programmes and in threatened preterm
labour. Progesterone is found to be safer
than synthetic progestogens. Rare adverse
effects caused by either natural or synthetic
progestational drugs are outweighed by their
advantages when used in obstetric practice.
Recent evidence shifts the FDA pregnancy
risk category of progesterone. We are still
unaware of any serious risk which may
appear on a long-term basis.
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