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ABSTRACT

Review Article

Natural Micronized Progesterone
Sustained Release (SR) and Luteal

Phase: Role Redefined!!

Role of progesterone in reproductive medicine is evolving with its suggested clinical role for the hormonal and nonhormonal actions in
reproductive medicine. The main function of progesterone is to induce 'secretory’ changes in endometrium that is further complimented
by its immunomodulatory and anti-inflammatory actions. It positively modulates PIBF, NK cells and HOXA 10 genes for better implantation.
MHRA recommends Serum Progesterone levels >14ng/ml in the mid-luteal phase for supporting pregnancy adequately. Oral Natural
Micronized Progesterone SR formulation represents a therapeutic advance in this direction offering ‘therapeutic compliance’ with oral
formulation while avoiding the local side effects related to long-term patient compliance in reproductive disorders. The formulation
offers round the clock efficiency and efficacy with single dose administration thereby improving patient convenience and compliance.
This formulation has been marketed globally since 1986 utilizing the well validated drug delivery system involving Methylcellulose base.
The clinical utility of this formulation is further suggested especially in various conditions related with luteal phase insufficiency and Bad
obstetric history (BOH) or luteal phase support in ART. The level of evidence has been quite robust with several clinical studies including
Prescription Event Monitoring and Investigator initiated studies supporting the clinical role of oral NMP SR formulation especially in ‘Real
world’ clinic settings for Luteal phase insufficiency that may be physiological or iatrogenic.
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INTRODUCTION

Progesterone is an essential hormone which plays an important
role in woman’s normal reproductive cycle. The name Progesterone
is derived from ‘progestational steroid hormone’ since it helps to
prepare and maintain the uterine bed for conception. Progesterone
is secreted by ovaries, placenta and adrenal glands and is essential
during luteal phase to sustain pregnancy [1]. Also, it promotes
shedding of endometrium due to its antiproliferative endometrial
action and thereby helps in maintaining a regular menstrual cycle.

Exogenous progesterone supplementation is given for treatment
of secondary amenorrhea, dysfunctional uterine bleeding, and
endometriosis, for management of luteal phase deficiency, for
preventing preterm delivery and also to prevent endometrial
hyperplasia [2].

In such cases the role of Natural or Synthetic Progesterone is often
highlighted.

Progesterone is available as Natural Progesterone and Synthetic
Progestin. The Natural Progesterone is obtained from soybeans
and Mexican yam roots [3] and it shows the same chemical
structure as that of physiological progesterone found in human
body. Micronization of the Natural Progesterone increases the half-
life of progesterone with the metabolites including Allopregnanolone
showing indirect stimulatory effect on progesterone receptor.

Micronization decreases particle size and enhances the dissolution
of progesterone [4]. Absorption of micronized progesterone is
enhanced twofold when the hormone is taken with food [5]. Unlike
synthetic progestins, micronized progesterone has not been
shown to affect mood [6], decrease high-density lipoprotein (HDL)
cholesterol levels [7,8] or adversely affect pregnancy outcome [9].

The pharmacologic effects of synthetic progestins (e.g.,
Norethindrone, Norgestrel, Levonorgestrel, Medroxyprogesterone
acetate, Norgestimate) are slightly different from those of natural
progesterone. Some of the androgenic effects of synthetic
progestins include fluid retention, reduction of HDL cholesterol
levels, headaches and mood disturbance.
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Dydrogesterone or retroprogesterone is a stereoisomer of
progesterone that is a highly selective synthetic progestin binds
almost exclusively to progesterone receptor due to its retrostructure
[10].

Progesterone Actions: Hormonal Action of Progesterone helps
in implantation of fertiized egg in the following ways: i
Stimulates the growth of uterus; ii) Maintains uterine quiescence
by stabilizing lysosomal membranes & inhibiting PG synthesis; iii)
Inhibits myometrial contractions; iv) Endometrial changes: Induces
secretory transformation, increases vascularity of the endometrial
lining, stabilizes endometrium [11]. The nonhormonal actions
include: i) Immunomodulatory or anti-inflammatory: Progesterone
along with HCG and cortisol inhibits the tissue rejection and protect
the conceptus. Progesterone blocks the chemokines - transcription
factor, NF- kB leading to decreased PG synthesis & release while
positively regulating PIBF (Progesterone Induced Blocking Factor),
NK (Natural Killer cells), HOX-10, trophoblast HLA gene leading to
favorable shift of Th1-Th2 balance towards Th2 type [12].

(Refer [Table/Fig-1]) below; i) Uterine relaxant: Progesterone
blocks the oxytocin effect of prostaglandin F2 o and a-adrenergic
stimulation. Similarly it reduces intracellular calcium concentrations
and reduces contractility along with lowering the amount of
phosphorylated myosin and promote myometrial relaxation.
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[Table/Fig-1]: Nonhormonal actions of Natural progesterone.
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Natural progesterone is often administered through several routes
of administration with the local or vaginal therapy often considered
to be specific in offering targeted delivery to uterus however the
side effects in form of vaginal discharge, pruritus, vaginal messiness
and irritation are often important causes for patient noncompliance
[13].

Oral Natural Micronized Progesterone SR (Oral NMP SR):
There has been a renewed interest and clinical unmet need to
derive the benefits of oral administration strategy since it promises
compliance and convenience for the patient. The sustained release
(SR) tablet formulation currently marketed contains progesterone in
a methyl- cellulose base which hydrates in the gastrointestinal tract
providing a slow release matrix for a gradual release of progesterone
[14].

Oral NMP SR shows slow sustained release pattern over 24 hours
while demonstrating long elimination half-life of 18 hours with high
protein binding of 90-99% leading to once a dosage convenience.
The ‘Smooth’ Release pattern avoids sudden drug release or ‘Dose
Dumping’ and therefore loss of drug due to hepatic metabolism
[14]. This also minimizes dose related central side effects i.e.
drowsiness.

Oral NMP SR has been developed and marketed internationally by
Madison Pharmacy® Associates, Madison Wisconsin since 1986.

MHRA (Medicines and Healthcare Products Regulatory Agency)
recommends Serum Progesterone levels >14ng/ml in the mid-luteal
phase for maintaining pregnancy [15].

Oral NMP SR in Obstetrics

e A)BadObstetric History (BOH) & Luteal phase insufficiency:
BOH is one of the common obstetric conditions. BOH is best
represented by various clinical states including, Still birth,
Preterm or IUGR fetus, Prolonged labour, IUD, Recurrent
pregnancy loss. Common causes of BOH include maternal age
older than 35 years, multiple pregnancies, structural uterine
abnormalities, polycystic ovaries, autoimmune disorders,
infections, poorly controlled diabetes, abnormal hormonal
response including luteal phase insufficiency and environmental
factors [16].

In women with spontaneous or recurrent miscarriage supple-
mentary progesterone provides uterine quiescence avoiding uterine
contractions due to inherent lack or deficiency of physiological
progesterone [15].

This Luteal-phase insufficiency is primarily a progesterone deficiency
defect which is best characterized as a subtle form of ovulatory
dysfunction [17]. The inadequate production of progesterone by
corpus luteum resulting in insufficient endometrial maturation (for
proper placentation) [18] has been proposed to result in LPD. A
patient of LPD is subfertie and has following clinical features:
advanced age, low body weight, and/or short menstrual cycles
which are often accompanied by premenstrual spotting.

Also, it should be noted that the use of ovulation induction methods
may compromise the luteal phase. Oral Natural Progesterone is used
to improve luteal function while prolonging pregnancy significantly in
‘High risk’ cases including patients with second trimester loss [17].

Natural micronized progesterone offers complimentary immuno-
modulatory properties related to positive regulation of PIBF, NK cells
and HOXA 10 gene modulation for better endometrial implantation
[12]. In line supplementation with progesterone holds greater
promise since one of the important predictor for poor outcome
in pregnancy has often been correlated with low levels of serum
progesterone (ie, <14 ng/mL) [15]. Further, literature review suggests
that first trimester Sr. Progesterone level of > 25ng/ml often excludes
ectopic pregnancy while a value of < 5ng/ml is predictive for missed
abortion [19].
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Scientific evidence

1. In a proof of concept study by Frishman et al., seven women
with LPD documented endometrially as ‘out of phase’
biopsies were successfully treated with oral natural micronized
progesterone administered as 100 mg tds [20]. At the end
of the study, all of the women had their LPD corrected with
the serum progesterone achieved systemically corroborating
successfully with the ‘in phase’ endometrial biopsies.

2. In a nationwide PEM study involving 153 patients, conducted
to understand the safety profile of oral NMP SR, prescribing
doctors considered oral NMP SR as a clinically feasible option
for BOH cases with suspected luteal phase insufficiency
[Table/Fig-2]. The drug had negligible side effect with dizziness
in 0.6%, nausea in 1.3% and giddiness in 0.3% patients
[21]. The subgroup analyses showed that Oral NMP SR was
administered to women with bad obstetric history showing
mean abortion rate as <2.
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[Table/Fig-2]: Progesterone SR: Supplementation for ‘Suspected’ LPD.

3. Apilot study by Ghosh et al., in idiopathic recurrent miscarriage
was done to assess sub-endometrial blood flow parameters
following dydrogesterone (group A: n=51) and micronized
vaginal progesterone (group B:n=50) and pregnant women
without history of recurrent miscarriage served as controls
(group C:n=32) [22]. It was found that after progesterone
supplementation, group A and B showed a highly significant
reduction in resistivity index (RI), pulsatility index (PI) and an
increase in end diastolic velocity (EDV) and pregnancy rates.

e  B) Preterm Birth Prophylaxis: According to the recent data
available it has been suggested that progesterone is important
for uterine quiescence in the latter half of pregnancy. It limits
the production of stimulatory prostaglandins and inhibits the
expression of contraction- associated protein genes (ion
channels, oxytocin and prostaglandin receptors, and gap
junctions) within the myometrium [23]. It has also been found
that the onset of labour both at term and preterm is associated
with a functional withdrawal of progesterone activity at the level
of the uterus [23]. This data provides the rationale for the use of
oral natural micronized progesterone to prevent preterm labour
and birth [24,25]. It has been suggested by the American
College of Obstetrics and Gynecology that progesterone use
to prevent preterm birth should be restricted to women with
prior history of spontaneous preterm delivery at less than 37
weeks or to use in women incidentally (i.e. without routine
screening) found to have a short cervix (i.e. less than 15 mm)
[26]. Also, progesterone supplementation reduces the risk of
low birth weight (<2.5kg) in the newborn.

Scientific evidence

1. In a study conducted on 90 women at 24-34 weeks of singleton
pregnancy and arrested preterm labour, Choudhary et al., concluded
that maintenance tocolysis with oral micronized progesterone
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significantly prolonged pregnancy and decreased the number
of preterm births [27].

e 2 Glover et al., [25] documented the clinical utility of oral NMP
in patients with history of recurrent spontaneous preterm
births.

C) Luteal phase support in ART: Progesterone is used
in fertility care with ART. Adequate levels of progesterone
are essential to support implantation and early pregnancy.
Endogenous levels of progesterone may well be insufficient: at
the time of oocyte retrieval, aspiration of follicles may result in
the removal of granulosa cells. Therefore, levels of luteal-phase
progesterone may not be adequate to support the endometrium
and early pregnancy. Also administration of other agents, such
as gonadotropin agonists alone or with Clomiphene citrate, also
may be associated with diminished or defective progesterone
production during the luteal phase. Due to high risk of ovarian
hyperstimulation syndrome associated with luteal-phase HCG
support, progesterone support is preferable [17].

Scientific Evidence

1. In a multicentric, randomized, open label, comparative
trial conducted by Pouly et al., the clinical utility of natural
progesterone administered orally was evaluated in 283 women
as Luteal phase support following embryo transfer as part of an
IVF procedure [28]. These patients were randomized to receive
local progesterone pessary (8% gel) or Natural micronized
progesterone capsule as 300 mg/d dose (100 mg in morning &
200 mg at night). Results showed that the pregnancy rates per
transfer were not significantly different between the two arms
at days 12, 30 or 90. The delivery rates (number of deliveries
per patient; 23.0%, vs 22.2%, p = 1.00), as well as the ratio
of newborn babies per embryo transferred (11.7% vs. 11.1%,
p = 0.91), were also not significantly different between the two
groups of Progesterone pessary (8% gel) and NMP capsules
respectively.

2. Gopinath et al.,, had conducted open label observational
study to determine the success rate of first cycle intrauterine
insemination (IUl) involving luteal phase support with oral
natural or synthetic progesterone [29]. It was found that the

Mean Mid-luteal
Sr. progesterone (ng/ml)

Oral NMP SR* 46.2 2

Pregnancy outcome (no.)
confirmed by Biochemical assay

Dydrogesterone 51.7 1
[Table/Fig-3]: Clinical results for the First cycle in patients undergoing Natural cycles

for Unexplained infertility.

therapeutic levels of progesterone achieved with oral NMP SR
was almost similar to that of Dydrogesterone for LPS following
clomiphene citrate in patients undergoing Natural cycles for
unexpained infertility as highlighted below for the first cycle [26]
[Table/Fig-3].
(A prospective, randomised study was conducted by Baidya Nath
Chakravarty et al., to determine the efficacy, safety and tolerability
of vaginal micronized progesterone with oral dydrogesterone as
luteal phase support after in-vitro fertilisation (IVF) [30]. A total
of 430 women underwent IVF/intracytoplasmic sperm injection
(ICSI) treatment. Luteal support was initiated from the day of
embryo transfer and continued for up to 14 days. Patients were
randomized to luteal supplementation with either intravaginal
micronised progesterone 200 mg three times daily (n = 351) or oral
dydrogesterone 10 mg twice daily (n = 79). Both dydrogesterone
and micronized progesterone were associated with similar rates of
successful pregnancies.
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In BOH women with LPD, the preferred
choice ......

Prefrential choice of OMP SR*

B Luteal Phase Defect
H Preterm birth

@ Oral micronized
progesterone
@ Vaginal progesterane

W Luteal Phase Support in
ART cycles

 All of the above

§ Oral Dydrogesterone

% women with BOH history showing

Mid-luteal prog levels suggestive of LPD
short menses, <22 days

5 ng/ml
W 10 ng/ml

<25%

25 to 50% 15 ng/ml

i >50%

[Table/Fig-4]: PASS Survey results.

Oral NMP SR: Progesterone Assessment Survey

In order to further consolidate the clinical relevance & utility
of progesterone supplementation in ‘Real’ world settings, a
National Epidemiological Survey using Progesterone Assessment
Survey Sheet (PASS) was carried out with responses from 925
Gynecologists across India. The clinicians preferred to use oral NMP
SR in various clinical states including LPD, LPS for ART & preterm
birth prophylaxis. BOH due to progesterone insufficiency assessed
as hormonal assay OR short menstrual cycle history were often
treated with vaginal progesterone (58%) or oral NMP SR (36%) as
highlighted in [Table/Fig-4].

CONCLUSION

Review of findings from various studies including Epidemiological
Survey conducted suggests Natural Progesterone administered
orally as Sustained Release (SR) formulation have significant
beneficial role in LPD, LPS in ART, BOH & for preterm labour. The
Monolith dissolution controlled delivery system of oral NMP SR
offers improved patient compliance and convenience due to once
a day dosing and clinically feasible option as it achieves Mid-luteal
‘Therapeutic’ levels of Sr. progesterone > 14ng/ml as suggested by
MHRA guideline.
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