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Systemic Progesterone Therapy – Parenteral, oral, 
vaginal and even transdermal?*

X. Ruan1, A.O. Mueck1, 2

The therapeutic use of progesterone, which is identical to the female corpus luteum hormone, is becoming increasingly popular both for doctors and women. 
Several medicinal products containing progesterone are in widespread use orally (protection of the endometrium during concurrent estrogen treatment), par-
enterally or vaginally (support of luteal function in the course of assisted reproduction). These indications for progesterone have been established in exten-
sive clinical testing programmes. In addition, the results of recent studies and meta-analyses suggest that vaginal progesterone is an effective and practical 
method for preventing premature births in singleton pregnancies in women with a shortened cervix. In the United States, 17-hydroxyprogesterone caproate 
is licenzed to reduce the risk of preterm birth in women with a singleton pregnancy who have a history of singleton spontaneous preterm birth.

The administration of progesterone through the skin is also being promoted, although there is insufficient evidence from scientific studies to substantiate 
the transdermal application of progesterone. In particular, transdermal progesterone preparations should not be used to oppose the effects of estrogen on 
the endometrium, because even with comparatively low doses of estradiol (1 mg daily as a transdermal gel) a reliable progestogenic effect to protect the en-
dometrium has not been proved. On the other hand, the application of transdermal progesterone preparations alone is not known to pose any risks to health. 
J Reproduktionsmed Endokrinol_Online 2015; 12 (4): 279–86.
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  Progesterone

Research into the physiological effects 
of the corpus luteum hormone began in 
the early decades of the 20th century [1]. 
Independent of each other, several re-
search groups isolated a steroid hormone 
from extracts of corpus luteum that was 
called progestin in the USA and luteoste-
rone in Europe. As a compromise, the 
name progesterone was agreed (structur-
al formula, Fig. 1).

High blood concentrations of progester-
one are reached in the female body in the 
luteal phase of the menstrual cycle and in 
pregnancy [2]. In non-pregnant women 
and in early pregnancy, progesterone is 
produced in the corpus luteum, in the lat-
er stages of pregnancy in the placenta 
[3].

Progesterone causes the secretory trans-
formation of the endometrium from the 
estrogen-induced proliferative phase [4]. 
Progesterone is necessary for implanta-
tion of the embryo and for the mainte-
nance of a pregnancy, for example for 
the formation of decidua and uterine qui-
escence [3–6]. Progesterone is an essen-
tial component of the female reproduc-
tive system regulation not only in the 
uterus and ovaries but also in the breasts 

and in the central nervous system (CNS), 
where the effects are mediated by bind-
ing to specific receptors [3]. Progester-
one receptors (PR) are ubiquitous [3, 7] 
and exist in two different isoforms, PR-A 
and PR-B [7]. Both isoforms are coded 
by the same gene and are identical in se-
quence except that the N-terminus of 
PR-A is 164 aminoacids shorter than 
PR-B [8]. Binding of progesterone to the 
specific receptors leads to dimerisation, 
conformational change and – with the in-
volvement of a large number of co-regu-
latory substances – binding to the distal 
elements of target genes, which is fol-
lowed by regulation of gene transcription 
[7]. These processes are of a hitherto un-
foreseen complexity and include interac-
tions with other signalling pathways [7]. 
Within one to two minutes, optically de-
tectable aggregates are formed by the li-
ganded progesterone receptor-coregula-

tor complexes bound to the cell nucleus 
matrix and to DNA [9]. Increased 
amounts of such aggregates have been 
demonstrated in the endometrium of 
healthy women in the secretory phase 
(with high plasma progesterone concen-
trations) [10]. They had an average di-
ameter of 0.65 µm and showed marked 
areas of high transcription activity [11].

  Rational Therapy with mi-

cronised oral and vaginal 

Progesterone as well as 

Progesterone Injections

As long ago as the 1940s, the chemist 
Russell Marker synthesised large amounts 
of pure progesterone from the plant sub-
stance diosgenin [12]. However, very 
high oral doses of the progesterone prep-
arations available at that time were need-
ed to achieve biological effects. Ade-
quate absorption of progesterone was 
 later achieved especially using micronised 
particles of the substance. In 1980, soft 
gelatin capsules containing natural mi-
cronised progesterone in an oily suspen-
sion were licensed in France as 
 Utrogestan® [13].

The licensed indication of oral proges-
terone (Utrogest®) is protection of the 
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Figure 1. Structural formula of Progesterone
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endometrium in women undergoing es-
trogen treatment for peri- and postmeno-
pausal estrogen deficiency symptoms or 
after surgically-induced menopause [14].

Various clinical trials have established 
that the sequential oral use of 200 mg 
progesterone daily offers reliable protec-
tion against undesirable effects of estro-
gen on the endometrium, i.e. it prevents 
endometrial hyperplasia [15–17].

The USA PEPI study [15] is still regard-
ed as a landmark trial [18] in terms of 
the endometrial safety of hormone re-
placement therapy (HRT). A total of 875 
women were treated for three years with 
various HRT regimes, including one arm 
with oral administration of 200 mg mi-
cronised progesterone daily on 12 days 
of every month as an addition to a stan-
dard dose of 0.625 mg conjugated 
equine estrogens (CEE) daily. With this 
form of added progestogen and also 
with sequential or continuous addition 
of medroxyprogesterone acetate (MPA), 
the incidence of endometrial hyperpla-
sia was of a similarly low order as that 
found under placebo (1–4% of the wom-
en), whereas the 3-year use of estrogen 
alone led to such hyperplasia in 62% of 
the women.

The clinical safety of a combination of 
progesterone (200 mg daily, p.o. se-
quentially on 12 days per month) and 
oral conjugated estrogens or transder-
mal estradiol over a total of four years 
were confirmed in the KEEPS study, 
which still has to be published in detail 
[19].

The transition from the reproductive to 
the post-reproductive phase in a wom-
an’s life lasts several years [20]. It is 
characterised by cycle disturbances rang-
ing from dysfunctional bleeding to sec-
ondary amenorrhoea, which can be treat-
ed with oral micronised progesterone 
[21, 22].

In women with non-functioning ovaries, 
the availability of progesterone mea-
sured after vaginal application was high-
er than after oral use of the soft gelatin 
capsules, whereas the blood levels after 
intramuscular administration were ex-
cessively high [23]. It was also shown 
that although plasma progesterone con-
centrations after repeated intramuscular 
injection of 2 × 50 mg were substantially 
higher than after repeated vaginal appli-
cation of 4 × 200 mg progesterone, the 
ratio was reversed in uterine tissue, with 
ten times higher concentrations after 
vaginal compared with intramuscular ad-
ministration (Fig. 2) [24]. These and oth-
er investigations demonstrated that there 
is an accumulation of progesterone in 
uterine tissue after vaginal application – 
a so-called uterine first-pass effect [25].

Progesterone is a standard of care to sup-
port the luteal phase in assisted repro-
duction cycles [26].

In the United States, progesterone in oil 
injected intramuscularly (IM) has tradi-
tionally been the most popular form of 
luteal support [27, 28]. As a new option, 
an aqueous progesterone preparation be-
comes available for subcutaneous (SC) 
injection with similar exposure as an 

equivalent dose of IM progesterone in oil 
but with higher and prompter progester-
one peak concentrations [29]. When 
used as luteal support in assisted repro-
duction, the SC progesterone in a daily 
dose of 25 mg produced similar pregnan-
cy and live birth rates in comparison with 
a vaginal progestone gel (90 mg daily) 
[30].

Vaginal progesterone has been used for 
more than 20 years to support luteal 
function and early pregnancy after assist-
ed reproduction [31, 32]. A meta-analy-
sis [33] showed that the vaginal applica-
tion of 3 × 200 mg micronised progester-
one in the luteal phase is often used in 
trials and may therefore be recommend-
ed on a broad empirical basis. Supple-
mentation with vaginal progesterone up 
to the 8th–12th week of pregnancy is com-
mon practice in IVF centres throughout 
the world [34].

Over the last ten years there has been a 
rekindling of interest in the use of pro-
gesterone to prevent premature births in 
spontaneous pregnancies [35]. A double-
blind, randomized trial in pregnant wom-
en with a history of spontaneous preterm 
birth found that weekly IM injections of 
250 mg of 17-hydroxyprogesterone 
caproate (17-HCP) significantly re-
duced the risk of preterm delivery at each 
relevant gestational age by more than 
30% [36]. Although the study was criti-
cized because its very high rate of pre-
term birth in the placebo group, it finally 
led to authorization of 17-HCP to re-
duce the risk of preterm birth in women 
with a singleton pregnancy who have a 

Figure 2. Plasma concentrations (mean ± standard error in ng/ml) and concentrations in uterine tissue (mean ± standard error in ng/mg protein) after repeated vaginal application 
of 4 × 200 mg/d progesterone (n = 15) or repeated i.m. injection of 2 × 50 mg/d progesterone in oil (n = 5). Data from [24].
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history of singleton spontaneous preterm 
birth in the United States [37].

Vaginally applied progesterone was used 
in women with a shortened cervix in two 
large [38, 39] and other smaller clinical 
trials. The meta-analysis of individual 
patient data from these studies in pregnant 
women with a cervical length  25 mm 
showed a significant reduction of 42% 
(relative risk 0.58; 95-%-CI: 0.42–0.80) 
in the primary endpoint, i.e. the rate of 
pre-term births (< 33rd week of pregnan-
cy), in women treated with vaginal pro-
gesterone (12.4%) vs placebo (22.0%) 
[40]. There were also significant reduc-
tions in all secondary endpoints, includ-
ing peri- and neonatal morbidity and 
mortality, with vaginal progesterone 
compared to placebo. In terms of safety, 
there were no untoward effects with vag-
inal progesterone.

In the meantime, treatment with proges-
terone is the most promising pharmaco-
logical approach to the primary preven-
tion of pre-term births in women with a 
history of prematurity or with a shortened 
cervix in singleton pregnancies [41, 42].

  The Transdermal Use of 

Progesterone

The administration of progesterone 
through the skin was successfully pro-
moted by the American doctor, John R. 
Lee. In his book “Natural Progester-
one”, Lee described numerous positive 
effects of progesterone on menopausal 
symptoms, osteoporosis, cancer and dis-
eases of the uterus, when the substance 
is applied as a cream to the skin. The 
 tradition was continued in the USA by 
Michael E. Platts, a Californian doctor. 
In his book “The Miracle of Bioidentical 
Hormones”, he rates progesterone as the 
principal hormone for women. Many fe-
male complaints are said to be due to en-
dogenous estrogen dominance. Proges-
terone can achieve a hormonal stabilisa-
tion; administration through the skin is 
supposedly sufficient.

The transdermal application of proges-
terone with the intention of systemic 
treatment is not to be equated with local 
treatment. Application of a progesterone 
gel to the breast led to a reduction in the 
increased proliferation of the breast epi-
thelial cells caused by previous adminis-
tration of estradiol to pre- and postmeno-

pausal women [43, 44]. Breast pain and 
breast tenderness were also abolished 
with a 1% progesterone gel [45]. The 
progesterone gel (Progestogel®) has been 
licensed by several regulatory authorities 
for the treatment of essential premen-
strual mastodynia.

  Creams or Gels with Pro-

gesterone – Pharmacoki-

netic Data

Reservations about the administration of 
progesterone through the skin principal-
ly concern the unreliable or inadequate 
therapeutic serum levels when progester-
one is administered via that route [46]. 
These reservations also raise doubts 
about corresponding systemic effects 
[47]. To date, peak progesterone serum 
levels considerably > 1 ng/ml have only 
occasionally been measured after repeat-
ed transdermal application of various 
doses (predominantly 40 mg progesterone 
daily) [48, 49]. In the majority of studies 
[50–53], the average progesterone level 
was  1 ng/ml; this also applied to long-
term transdermal use of 40 mg progester-
one daily as a 6% cream (Progestelle®). 
However, as postmenopausal progester-
one serum levels are usually very low 
(0.015–0.105 ng/ml, median 0.04 ng/ml) 
[55], significantly higher values in com-
parison with the daily use of a placebo 
cream were reported in more extensive 
controlled trials in which transdermal 
doses of 5–60 mg progesterone daily as a 
cream (Progestelle®) were used [56]. A 
systemic availability of progesterone 
was demonstrated in another study at a 
high dosage (2 × 40 mg daily) and there-
fore the supply of progesterone cream 
without a prescription or medical super-
vision was questioned in the USA as a 
matter of principle [57]. However, trans-
dermal progesterone preparations (5–
15 ng/ml) are generally unable to achieve 
luteal serum levels of progesterone (5–
15 ng/ml) [46, 58].

Nevertheless, one study reported a sig-
nificant although individually highly 
variable increase in salivary progester-
one concentrations after a single applica-
tion of a progesterone cream (64 mg). 
The increase was considerably greater in 
premenopausal (460 ± 372 nmol/l after 4 
hours) than in postmenopausal women 
(58 ± 26 nmol/l after 1 hour) [59]. In one 
of the above-mentioned studies [53], 
groups of eight postmenopausal women 

used an investigational product contain-
ing 20 or 40 mg/g progesterone or place-
bo 2× daily over two treatment cycles, 
each of three weeks. Here again, only the 
salivary concentrations substantially ex-
ceeded those after placebo, with peak lev-
els of 82 ± 105 nmol/l for the lower dose 
and 60 ± 66 nmol/l for the high dose, 
compared to values of 0.4 ± 0.2 nmol/l 
with placebo. The variability was, how-
ever, considerable.

In a recently published American study 
[60] ten postmenopausal women applied 
80 mg progesterone daily as cream or gel 
to the inner thigh. A sophisticated analyti-
cal technique was used to remove metab-
olites of progesterone that could interfere 
with the radioimmunoassay. As before, 
mean peak serum progesterone concen-
trations were < 1 ng/ml after 14 days of 
application. However, about 10-fold 
higher progesterone values were mea-
sured in saliva and 100-fold higher con-
centrations in fingertip capillary blood. 
Although the transport mechanism is un-
clear, the authors [60, 61] considered 
their results to be an indication that trans-
dermal application of progesterone can 
achieve high tissue levels of progesterone 
that could be of therapeutic relevance.

An overview of the results of pharmaco-
kinetic studies is given in Table 1.

  Progesterone Administra-

tion through the Skin – 

Endometrial Protection

Topical progesterone is mainly of inter-
est in connection with the treatment of 
(post)menopausal complaints and as an 
alternative to conventional HRT [46, 47]. 

A significant aspect of this use of pro-
gesterone – and progestogens in general 
– is protection of the endometrium dur-
ing estrogen treatment. Blood or tissue 
concentrations are insufficient for topical 
progesterone to be used as endometrial 
protection; well-planned clinical trials 
with histological evaluation of biopsy 
material are needed [46, 58].

The European drug regulatory authori-
ties stipulate that for this purpose, data 
from 300 women with evaluable biopsy 
material before and one year after treat-
ment are required, whereby only about 
two cases of endometrial hyperplasia or 
serious histological findings may occur 
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during the treatment period [68]. A pro-
liferative endometrium is regarded as not 
abnormal. To date, no results of such ex-
tensive studies with topical progesterone 
are known.

In the most comprehensive study on en-
dometrial safety yet published, 54 post-
menopausal women aged 57 ± 5 years 
were given 1 mg estradiol as a gel plus 

40 mg progesterone as 6% cream daily 
for 48 weeks; 41 women were evaluable 
[69]. After 24 weeks a weak progesto-
genic protective effect was confirmed in 
six women with proliferative endometri-
um (15%), after 48 weeks in 12 women 
(32%), of whom a proliferative endome-
trium was diagnosed in ten cases and hy-
perplasia in two (5%). Consistent with a 
weak progesterone effect, the ultrasound 

endometrial thickness increased signifi-
cantly from an initial average of 3.3 ± 
1.7 mm to an average of 5.3 ± 3.3 mm 
 after 24 weeks and 5.5 ± 2.8 mm after 
48 weeks. Significantly higher endome-
trial thickness was measured in women 
with a proliferative endometrium or hy-
perplasia than in the other women. The 
recording of bleeding episodes also re-
flected a weak progestogenic effect, be-

Table 1. Overview of the results of pharmacokinetic studies.

Study No. of Dosage per day and Mean serum Mean salivary Further outcomes
 patients treatment duration levels~ levels~

Zargar-Shoshtari [62] 20 40 mg/day for 15 days B: 0.1 ng/ml B: 0.4 ng/ml – High intraindividual differences
   A: 1.4 ng/ml A: 2.9 ng/ml – The low bioavailability of transdermal
     progesterone seems not to be caused by
     the metabolism by the 5-reductase
Lewis [53] 24 40–80 mg/day; 8 weeks P: 0.3 nmol/l P: 0.4 nmol/l – Erythrocytes seems not to be involved
  (week 4 + 8 w/o use) A: 1.5 nmol/l A: 44.9 nmol/l in the transport of progesterone into peri-
     pheral tissues as progesterone was not
     concentrated in those cells (P: 0.4 nmol/l;
     A: 0.6 0.27 nmol/ml)
O’Leary [59] 6 1 × 64 mg B: 2.5 nmol/l B: 0.3 nmol/l – No increase in urinary excretion of pro-
   A: 3.6 nmol/l A: 58 nmol/l gesterone and its metabolites after appli-
    (after 1 h) cation of the cream
Cooper [51] 20 20–40 mg/day; 10 days P: 0.7 nmol/l  – Oral (300 mg/day) but not percutaneous
   A: 2.9 nmol/l  use resulted in adequate serum levels
     (> 3 ng/ml) in this crossover placebo-con-
     trolled trial (oral: 9.5 ng/ml)
Du [60] 10 80 mg/d; 2 weeks B: 0.06 ng/ml A: 7.4–8.7 ng/ml* – In contrast to serum, highly elevated
   A: 0.6–0.7* (baseline not levels of progesterone in capillary blood
    shown)
Formby [63] 29 1 cycle: E2+ n.d. B: 135 ng/ml – Signifi cant relief in menopausal symp-
  25 mg/d in week 1  T: 2840 ng/ml# toms
  50 mg/d in week 2   – No control of endometrium protection
  100 mg/d in week 3 + 4;
  6 months
Burry [48] 6 (i) 30 mg/day for 2 weeks; B: 0.2 ng/ml  – Strong intraindividual differences regar-
  (ii) 60 mg/day for 2 weeks A: (i) 1.6 ng/ml  ding Cmax und Tmax (1–12 h)
   (ii) 2.3 ng/ml  – Transdermal absorption of progesterone
     correlated with the absorption of estradiol
Leonetti [64] 26 2 × 20 mg/day + CEE n.d. – – Results from endometrial biopsies sug-
  0.625 mg/day   gest similar effi cacy as MPA
  6 months
Carey [52] 24 40 mg/day; 6 weeks B: 0.0 nmol/l
   A: 2.8 nmol/l
Leonetti [65] 102 20 mg/day; 12 months n.d.  – No protective effect on bone density
     after 1 year
     – Signifi cant improvement in vasomotor
     symptoms
Vashisht [54] 41 40 mg/day + 1 mg E2; A: 2.3 nmol/l#  – One third of the subjects had evidence
  48 weeks   of inadequate endometrial opposition
     (proliferative or hyperplastic)
     – Signifi cant reductions in menopausal
     symptoms
Benster [56] 223 60, 40, 20, 5 or 0 mg/day; n.d.  – Progesterone cream was not more ef-
  6 months   fi cient in the treatment of menopausal
     symptoms as placebo
Wren [66] 27 16, 32 or 64 mg/day for B: 0.4 nmol/l B: 0.1–11.5 nmol/l – No secretory effect on the endometrium
  14 days per cycle + E2 A: 1.2 nmol/l T: 33.2– – Salivary levels of progesterone were
  patch 100 g/d  2161.3 nmol/l highly variable
Mircioiu [67] 32 1 × 90 mg B: approx. 0.1–  – The emulsion type base had a higher
   0.2 ng/ml  bioavailability as the hydrophilic or lipo-
   +*  philic base
   A: 1.0–2.3 ng/ml*

B: Baseline; P: Placebo; A: After treatment; CEE: Conjugated equine oestrogen; MPA: Medroxyprogesterone acetate; E2: Estradiol;
~ Cmax or measured at study endpoint;* Range indicates different formulations; + Estimation based on a fi gure; # Median is shown; no base-
line value available
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cause the proportion of women with 
complete amenorrhoea fell during the 
study from 48% after 24 weeks to 35% 
after 48 weeks. Due to inadequate endo-
metrial protection, the authors did not 
recommend the combination of 6% 
cream at the chosen dosage of 40 mg dai-
ly and an estrogen preparation. However, 
the 5% (two cases) incidence of hyper-
plasia as a significant criterion after al-
most one year was not particularly note-
worthy. An increased incidence of cases 
of proliferative endometrium compared 
to oral administration was also measured 
with the transdermal use of estradiol plus 
norethisterone acetate [70]. A depen-
dence of the frequency of diagnosis of a 
proliferative endometrium on the pro-
gestogen dose was, for example, demon-
strated for oral combinations of 1 mg es-
tradiol with 0.5 mg to 3 mg drospire-
none, but in view of the simultaneous ab-
sence of hyperplastic findings after one 
year of treatment, was not considered 
relevant for endometrial safety [71].

Taking second place among the studies 
on endometrial safety with transdermal 
progesterone was a cross-over study by 
Leonetti et al [64] in which 33 post-
menopausal women with a mean age of 
57 years (range 49–75) were enrolled, of 
whom only 26 completed the study and 
provided evaluable data. The women had 
already been treated with oral CEE plus 
MPA and after a two-week pause in 
treatment, a baseline endometrial biopsy 
was obtained. They were then ran-
domised to a group who continued their 
oral treatment with 0.625 mg CEE plus 
2.5 mg MPA daily for six months, or to a 
second group who received 0.625 mg 
CEE plus transdermal 20 mg progester-
one daily as Progest® cream for six 
months. They then underwent a second 
endometrial biopsy and, after a two-
week pause in treatment, were switched 
to the other treatment for six months. A 
third biopsy was carried out at the end of 
the study. In not a single biopsy sample 
was hyperplasia or a serious result found. 
A proliferative endometrium was diag-
nosed in five of 26 women (19%) after 
the combination with transdermal pro-
gesterone and in seven women (27%) af-
ter the combination with oral MPA. 
Bleeding, which consisted exclusively of 
spotting and did not require any special 
hygiene measures, was reported by five 
women (19%) during the combination 
with transdermal progesterone and by 

seven (27%) with oral MPA. At the end 
of the study, 20 women (77%) preferred 
the combination with transdermal pro-
gesterone and five (19%) the combina-
tion with oral MPA. The authors regard-
ed the lack of hyperplastic changes as 
encouraging, despite the small collective 
and the short treatment pauses between 
the different regimes.

In another smaller investigation, the 
same research group confirmed an anti-
proliferative effect of four weeks of daily 
transdermal progesterone after two 
weeks’ previous treatment with 0.625 mg 
CEE daily [72]. On the other hand, the 
Australian researchers led by Wren [73] 
showed no progestogenic effect of the 
sequential addition of transdermal pro-
gesterone 16–64 mg daily given for 14 
days per 28-day cycle to continuous use 
of 100 µg estradiol daily; about 90% of 
the women showed a proliferating endo-
metrium after three cycles. Such small 
short-term studies are, in principle, un-
suitable for investigating a protective ef-
fect against estrogen-induced endometri-
al hyperplasia.

Overall, even proponents of transdermal 
progesterone consider further clinical tri-
als are needed before use for endometrial 
protection along with estrogen treatment 
could be recommended [64]. Results of 
such studies are still awaited.

  Progesterone Administra-

tion through the Skin – 

Effect on Menopausal 

Symptoms

Although estrogens or estrogen-proges-
togen combinations are the most effective 
form of treatment for menopausal symp-
toms [74], it has been known for a long 
time, that progestogens alone such as MPA 
[75, 76] or megestrol [77, 78] can relieve 
hot flushes (US-flashes) [79]. Yet recent-
ly, a randomised, placebo-controlled trial 
showed, that the frequency and severity 
of vasomotor symptoms can be reduced 
by the use of oral progesterone [80]. In 
more extensive studies with progesto-
gens, the effectiveness was demonstrated 
particularly when treating hot flushes in 
patients following breast cancer [81, 82]. 
Progestogens can be considered as a 
“non-estrogen option“ in patients with 
breast cancer, although safety has not 
been definitively proved to date [83].

A recent systematic review from Canada 
of progesterone cream analysed three 
randomised controlled studies on the 
treatment of vasomotor symptoms [84].

In a study published in 1999 by the 
American group of Leonetti [65], 43 
postmenopausal women used 20 mg 
transdermal progesterone daily as a 
cream and 47 an identical placebo cream 
over the planned period of one year and 
could be included in the analysis. At the 
outset, 30 women in the progesterone 
group and 26 in the placebo group re-
ported vasomotor symptoms. After four 
months and at the end of the study, 25 of 
the 30 women (83%) in the progesterone 
group reported an improvement or disap-
pearance of the vasomotor symptoms, 
but only five of the 26 (19%) in the pla-
cebo group. The difference was signifi-
cant (p < 0.001). However, there was no 
detailed analysis of the frequency and se-
verity of the symptoms.

The Australian group of Wren [66] re-
cruited 80 postmenopausal women with 
an average age of 54 years with at least 
one hot flush per day. 38 used 32 mg 
transdermal progesterone daily as a 
cream (ProFeme®) and 42 women a pla-
cebo cream for three months. 72 women 
ended the study as planned. Symptoms 
were assessed using the Greene Climac-
teric Scale or a questionnaire on meno-
pause-specific quality of life. No infor-
mation was given about sample size 
planning.

Serum progesterone concentrations in-
creased significantly with the progester-
one cream from 0.11 ng/ml to 0.31 ng/ml 
(p < 0.001). Overall, there were no sig-
nificant changes in the parameters mea-
sured. The authors interpreted this as 
proof that no therapeutic effects can be 
achieved with the dose of progesterone 
cream used.

In the largest study [56], 223 postmeno-
pausal women aged between 40 and 60 
years with moderate to severe symptoms 
were randomly assigned to five groups 
each of 43 to 46 women, who used a pla-
cebo cream or a cream containing 5, 20, 
40 or 60 mg progesterone (Progestelle®) 
daily for six months. The primary analy-
sis was based on the Greene Climacteric 
Scale. Vasomotor, psychological and so-
matic symptoms decreased in all groups 
including placebo. A dose-dependent 
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trend towards a reduction in the weekly 
incidence of hot flushes and night sweats 
was found, but was not significant even 
with the highest dosage of 60 mg proges-
terone daily (p = 0.07). A non-significant 
effect on the vasomotor components of 
the Greene Climacteric Score was also 
measured with 40 mg progesterone 
(p = 0.06). A slight effect on vasomotor 
symptoms, which would have required 
larger patient groups for it to be con-
firmed, can therefore not be excluded.

The studies published to date – although 
of adequate duration of treatment – do 
not take account of the existing testing 
requirements of drug regulatory authori-
ties concerning the choice of patients, 
the parameters or the methods used to 
evaluate them in order to estimate drug 
effects on vasomotor symptoms, espe-
cially hot flushes [68, 85].

In the summary of the systematic review, 
the authors state that, given the current 
state of knowledge, progesterone cream 
cannot be recommended for the treat-
ment of menopausal symptoms and that 
further studies are needed [84].

  Progesterone Administra-

tion through the Skin – 

Effect on Bone Metabo-

lism, Lipids, inflammatory 

and clotting Parameters 

and Atherosclerosis

In the already cited study by Leonetti et 
al [85], no differences were found in the 
changes in bone mineral density in the 

lumbar spine, femoral neck or hips mea-
sured by X-ray absorptiometry (DEXA) 
after one year of treatment with proges-
terone cream or placebo. The lipid val-
ues also showed no differences between 
the groups.

Similarly, no effects of progesterone 
cream on lipids or parameters of bone 
metabolism were observed in the 12-
week study by Wren et al [66] and also 
no differences compared with placebo – 
although the informative value of the 
study is considerably reduced due to the 
limited period of treatment.

Likewise, no effects on various parame-
ters of coagulation or inflammation were 
seen in a small cross-over study with 
30 postmenopausal women who applied 
20 mg progesterone daily as a cream or a 
placebo for four weeks [86].

In the largest study conducted on this 
question so far, 131 postmenopausal 
women between 50 and 75 years, each 
with at least one atherosclerotic plaque 
detected by ultrasound were divided into 
groups and instructed to use 40 (2 × 20) 
mg progesterone as cream (pro-juven®) 
or placebo for three years [87]. Out-
comes measured during the course of the 
study were plaque thickness, intima-me-
dia thickness, bone mineral density of 
the femoral neck and lumbar spine and 
various laboratory values (especially lip-
ids). In each group 56 women were eval-
uable for the analysis. No significant dif-
ferences between progesterone cream 
and placebo were found for any of the 
parameters measured. The authors con-

cluded that in the dosage used, the pro-
gesterone cream has no influence on the 
course of atherosclerosis or the preserva-
tion of bone.

  Rational Therapy with 

Progesterone – Conclu-

sions (Tab. 2)

Progesterone opposes the effects of es-
trogens on the endometrium. This is the 
basis of the licensed indication of endo-
metrial protection for oral progesterone 
and also the treatment of dysfunctional 
bleeding in pre- and postmenopausal 
women.

In addition, progesterone is necessary for 
the implantation of the embryo and for 
the maintenance of a pregnancy. This ex-
plains the successful use of parenteral or 
vaginal progesterone to support luteal 
function after assisted reproduction, 
which is another licensed indication. A 
further area of rational use has opened up 
for the use of parenteral or vaginal pro-
gesterone for preventing premature 
births in singleton pregnancies in women 
at risk.

In contrast, reservations exist about the 
administration of progesterone through 
the skin, largely because the serum levels 
are low, which in turn raises doubts about 
corresponding systemic effects. The ther-
apeutic significance of higher progester-
one values in saliva or capillary blood is 
unclear. The data on the use of progester-
one cream for endometrial protection 
during simultaneous use of estrogen, or 
as sole treatment for menopausal symp-

Table 2. Indications of a rational systemic progesterone therapy according to route of administration.

Route of Indication Dosage Licence
administration
of  progesterone

Oral Peri-/postmenopause: 200–300 mg daily Yes
 – Protection of endometrium during simultaneous oestrogen therapy
 Pre-/perimenopause: 200–300 mg daily (Yes)*
 – Treatment of dysfunctional bleeding
Parenteral (IM, SC) After assisted reproduction: 25 (SC), 50–100 mg (IM) IM (Yes)*
 – Support of luteal function daily SC pending
 Later pregnancy (only 17-HCP): 250 mg weekly (IM) Yes (in USA)
 – Prevention of premature births in singleton pregnancies in women
 who have a history of singleton spontaneous preterm birth
Vaginal After assisted reproduction: 90–600 (800) mg daily Yes
 – Support of luteal function
 Later pregnancy: 90–200 mg daily No
 – Prevention of premature births in singleton pregnancies in women
 with a shortened cervix
Transdermal Not recommended for systemic treatment!  No

* Depending on country
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toms, are contradictory and overall inad-
equate. Studies conducted to date with 
progesterone cream have shown no con-
sistent effects on bone metabolism, lipids, 
inflammatory and clotting parameters or 
on the progression of atherosclerosis.

According to the current position state-
ments of the North American [71] and 
the International Menopause Society 
[88] bioidentical hormone preparations, 
including progesterone creams com-
pounded in pharmacies, have not been 
adequately tested with regard to efficacy 
and risks and should therefore not be 
used as a general rule. However, experi-
ence to date shows no serious risks. 
Transdermal use of progesterone can 
produce local effects, for example, on the 
breast. Nevertheless, application through 
the skin is currently not a form of ratio-
nal systemic progesterone therapy.

  Conflict of Interest

Both authors have received funding for 
the research and education activities 
from manufacturers developing sexual 
steroids including progesterone. They 
have been investigators of trials in this 
field sponsored by various pharmaceuti-
cal companies. Both authors serve on the 
board of several societies and journals 
covering this field of treatment using 
sexual steroids.

  Funding

This work was supported by grants to 
Xiangyan Ruan for scholarships in Clini-
cal Pharmacology at the University of 
Tuebingen, Germany, by the following 
funding projects: Beijing Municipality 
Health Technology High-level Talent 
(No. 2009-3-52), National Natural Sci-
ence Foundation (No. 81172518) and 
Project of discipline leader, Beijing Ob-
stetrics and Gynecology Hospital, Capital 
Medical University, Beijing maternal and 
Child Health Care Hospital (2013-1). 
Beijing Nova Program Z 14111000180000, 
China.

References:

1. Williams CL, Stancel GM. Estrogens and progestins. In: 
Goodman LS, Gilman A (eds). The pharmacological basis of ther-
apeutics. 9th ed., Pergamon Press, Elmsford, Oxford, 1996; 
1411–40.

2. Chabbert Buffet N, Djakoure C, Maitre SC, Bouchard P. Re gu-
lation of the human menstrual cycle. Front Neuroendocrinol 
1998; 19: 151–86.

3. Graham JD, Clarke CL. Physiological action of progesterone in 
target tissues. Endocr Rev 1997; 18: 502–19.

4. Bradbury JT, Brown WE. Secretory and decidual changes in-
duced in the endometrium of oophorectomized women by ad-
ministration of estrogen and progesterone. J Clin Endocrinol 
Metab 1951; 11: 267–76.

5. Challis JRG, Matthews SG, Gibb W, Lye SJ. Endocrine and 
paracrine regulation of birth at term and preterm. Endocr Rev 
2000; 21: 514–50.

6. Dey SK, Lim H, Das SK, et al. Molecular cues to implantation. 
Endocr Rev 2004; 25: 341–73.

7. Scarpin KM, Graham JD, Mote PA, Clarke CL. Progesterone 
action in human tissues: regulation by progesterone receptor 
(PR) isoform expression, nuclear positioning and coregulator ex-
pression. Nucl Recept Signal 2009; 7: e009.

8. Kastner P, Krust A, Turcotte B, et al. Two distinct estrogen-
regulated promoters generate transcripts encoding the two func-
tionally different human progesterone receptor forms A and B. 
EMBO J 1990; 9: 1603–14.

9. Graham JD, Hanson AR, Croft AJ, Fox AH, Clarke CL. Nuclear 
matrix binding is critical for progesterone receptor movement 
into nuclear foci. FASEB J 2009; 23: 546–56.

10 Arnett-Mansfi eld RL, DeFazio A, Mote PA, Clarke CL. Sub-
nuclear distribution of progesterone receptors A and B in normal 
and malignant endometrium. J Clin Endocrinol Metab 2004; 89: 
1429–42.

11 Arnett-Mansfi eld RL, Graham JD, Hanson AR, et al. Focal sub-
nuclear distribution of progesterone receptor is ligand depen-
dent and associated with transcriptional activity. Mol Endocrinol 
2007; 21: 14–29.

12. Loose DS, Stancel GM. Estrogens and progestins. In: Brunton 
LL (ed). Godman & Gilman’s the pharmacological basis of thera-
peutics. 11th ed., McGras-Hill, New York, 2006; 1541–71.

13. Morville R, Dray F, Reynier J, Barrat J. Biodisponibilité de la 
progestérone naturelle administrée par voie orale. Mesure des 
concentrations du stéroïde dans le plasma, l’endomêtre et le 
tissu mammaire. J Gynecol Obstet Biol Reprod 1982; 11: 355–
63.

14. Utrogest®. Fachinformation der Dr. Kade Besins Pharma 
GmbH. Stand August 2011.

15. Writing Group for the PEPI trial. Effects of hormone replace-
ment therapy on endometrial histology in postmenopausal 
women. The postmenopausal estrogen/progestin interventions 
(PEPI) trial. JAMA 1996; 275: 370–5.

16. Pélissier C, Maroni M, Yaneva H, et al. Chlormadinone ace-
tate versus micronized progesterone in the sequential combined 
hormone replacement therapy of the menopause. Maturitas 
2001; 40: 85–94.

17. Van Gorp T, Neven P. Endometrial safety of hormone re-
placement therapy: review of literature. Maturitas 2004; 42: 
93–104.

18. Santen RJ, Allred DC, Ardoin SP, et al. Endocrine Society. 
Postmenopausal hormone therapy: an Endocrine Society scien-
tifi c statement. J Clin Endocrinol Metab 2010; 95 (7 Suppl 1): 
s1–s66.

19. Manson JE. The Kronos Early Estrogen Prevention Study by 
Charlotte Barker. Womens Health (Lond Engl) 2013; 9: 9–11.

20. Santoro N. The menopausal transition. Am J Med 2005; 118 
(Suppl 12B): 8–13.

21. Saarikoski DS, Yliskoski M, Penttila I. Sequential use of nor-
ethisterone and natural progesterone in pre-menopausal bleed-
ing disorders. Maturitas 1990; 12: 89–97.

22. Shangold MM, Zinaman MJ, Tomai TP, et al. Factors associ-
ated with withdrawal bleeding after administration of oral mi-
cronized progesterone in women with secondary amenorrhea. 
Fertil Steril 1991; 56: 1040–7.

23. Devroey P, Palermo G, Bourgain C, et al. Progesterone ad-
ministration in patients with absent ovaries. Int J Fertil 1989; 
34: 188–93.

24. Miles RA, Paulson RJ, Lobo RA, et al. Pharmacokinetics and 
endometrial tissue levels of progesterone  after administration 
by intramuscular and vaginal routes: a comparative study. Fertil 
Steril 1994; 63: 485–90.

25. Cicinelli E, De Ziegler D, Bulletti C, et al. Direct transport of 
progesterone from vagina to uterus. Obstet Gynecol 2000; 95: 
403–6.

26. van der Linden M, Buckingham K, Farquhar C, et al. Luteal 
phase support for assisted reproduction cycles. Cochrane 
Database Syst Rev 2011; (10): CD009154.

27. Propst AM, Hill JA, Ginsburg ES, et al. A randomized study 
comparing Crinone 8 % and intramuscular progesterone supple-
mentation in in vitro fertilization-embryo transfer cycles. Fertil 
Steril 2001; 79: 1144–9.

28. Casper RF. Luteal phase support for frozen embryo transfer 
cycles: intramuscular or vaginal progesterone? Fertil Steril 2014; 
101: 627–8.

29. Sator M, Radicioni M, Cometti B, et al. Pharmacokinetics 
and safety profi le of a novel progesterone aqueous formulation 
administered by the s.c. route. Gynecol Endocrinol 2013; 29: 
205–8.

30. Lockwood G, Griesinger G, Cometti B; on behalf of 13 Euro-
pean Centers. Subcutaneous progesterone versus vaginal pro-
gesterone gel for luteal phase support in in vitro fertilization: a 
noninferiority randomized controlled study. Fertil Steril 2014; 
101: 112–9.

31. Devroey P, Smitz J, Bourgain C, Van Steirteghem A. Only mi-
cronized progesterone is needed to substitute the luteal phase 
in stimulated cycles. Contracept Fertil Sex 1992; 20: 7–8.

32. Smitz JI, Devroey P, Faguer B, et al. A prospective random-
ized comparison on intramuscular or intravaginal natural pro-
gesterone as a luteal phase and early pregnancy supplement. 
Hum Reprod 1992; 7: 168–75.

33. Griesinger G, Diedrich K. Die vaginale Anwendung von na-
türlichem Progesteron als Lutealphasenunterstützung nach IVF 
und Embryotransfer. Geburts Frauenheilk 2006; 66: 655–64.

34. Vaisbuch E, de Ziegler D, Leong M, et al. Luteal-phase sup-
port in assisted reproduction treatment: real-life practices re-
ported worldwide by an updated website-based survey. Reprod 
Biomed Online 2014; 28: 330–5.

35. Greene MF. Progesterone and preterm delivery – Deja vu all 
over again. N Engl J Med 2003; 348: 2453–5.

36. Meis PJ, Klebanoff M, Thom E, et al. National Institute of 
Child Health and Human Development Maternal-Fetal Medicine 
Units Network. Prevention of recurrent preterm delivery by 17 
alpha-hydroxyprogesterone caproate. N Engl J Med. 2003; 348: 
2379–85.

37. Norwitz ER, Caughey AB. Progesterone supplementation and 
the prevention of preterm birth. Rev Obstet Gynecol 2011; 4: 
60–72.

38. Fonseca EB, Celik, E, Parra M, et al. for the Fetal Medicine 
Foundation Second Trimester Screening Group: Progesterone 
and the risk of preterm birth among women with a short cervix. 
N Engl J Med 2007; 357: 462–9.

39. Hassan SS, Romero R, Vidyadhari D, et al; PREGNANT Trial. 
Vaginal progesterone reduces the rate of preterm birth in wom-
en with a sonographic short cervix: a multicenter, randomized, 
double-blind, Plazebo-controlled trial. Ultrasound Obstet Gynecol 
2011; 38: 18–31.

40. Romero R, Nicolaides K, Conde-Agudelo A, et al. Vaginal 
progesterone in women with an asymptomatic sonographic 
short cervix in the midtrimester decreases preterm delivery and 
neonatal morbidity: a systematic review and metaanalysis of in-
dividual patient data. Am J Obstet Gynecol 2012; 206: 124.e1–
19.

41. Society for Maternal-Fetal Medicine Publications Committee, 
with assistance of Vincenzo Berghella. Progesterone and pre-
term birth prevention: translating clinical trials data into clinical 
practice. Am J Obstet Gynecol 2012; 206: 376–86.

42. Schleußner E. Drohende Frühgeburt: Prävention, Diagnostik 
und Therapie. Dtsch Arztebl Int 2013; 110: 227–36.

43. Chang KJ, Lee TTY, Linares-Cruz G, et al. Infl uences of per-
cutaneous administration of estradiol and progesterone on hu-
man breast epithelial cell cycle in vivo. Fertil Steril 1995; 63: 
785–91.

44. Foidart JM, Colin C, Denoo X, et al. Estradiol and progester-
one regulate the proliferation of human breast epithelial cells. 
Fertil Steril 1998; 69: 963–9.

45. Sitruk-Ware R, Seradour B, Lafaye C. Treatment of benign 
breast diseases by progesterone applied topically. In: Mauvais-
Jarvis P, Vickers CHF (eds). Percutaneous Absorption of Steroids. 
Academic Press, London, New York, 1980; 218–29.

46. Stanczyk FZ, Paulson RJ, Roy S. Percutaneous administra-
tion of progesterone: blood levels and endometrial protection. 
Menopause 2005; 12: 232–7.

47. Wren BG. Transdermal progesterone creams for postmeno-
pausal women: more hype than hope? Med J Austral 2005; 182: 
237–9.

48. Burry KA, Patton PE, Hermsmeyer K. Percutaneous absorption 
of progesterone in postmenopausal women treated with trans-
dermal estrogen. Am J Obstet Gynecol 1999; 180: 1504–11.

49. Zargar-Shoshtari S, Wahhabaghei H, Mehrsai A, et al. Trans-
dermal delivery of bioidentical progesterone using dutasteride 
(A 5-reductase inhibitor): a pilot study. J Pharm Pharm Sci 
2010; 13: 626–36.

50. Wren BG, McFarland K, Edwards L, et al. Effect of sequential 
transdermal progesterone cream on endometrium bleeding pat-



Systemic Progesterone Therapy

286 J Reproduktionsmed Endokrinol_Online 2015; 12 (4)

tern, and plasma progesterone and salivary progesterone levels 
in postmenopausal women. Climacteric 2000; 3: 155–60.

51. Cooper, Spencer C, Whitehead MI, et al. Systemic absorption 
of progesterone from Progest cream in postmenopausal women. 
Lancet 1998; 351: 1255–6.

52. Carey BJ, Carey AH, Patel S, et al. A study to evaluate serum 
and urinary hormone levels following short and long term admin-
istration of two regimens of progesterone cream in postmeno-
pausal women. Br J Obstet Gynecol 2000; 107: 722–6.

53. Lewis JG, McGill H, Patton VM, Elder PA. Caution on the use 
of saliva measurements to monitor absorption of progesterone 
from transdermal creams in postmenopausal women. Maturitas 
2002; 41: 1–6.

54. Vashisht A, Wadsworth F, Carey A, et al. A study to look at 
hormonal absorption of progesterone cream used in conjunction 
with transdermal estrogen. Gynecol Endocrinol 2005; 21: 101–5.

55. Missmer SA, Eliassen AH, Barbieri RL, Hankinson SE. Endo-
genous estrogen, androgen, and progesterone concentrations 
and breast cancer risk among postmenopausal women. J Natl 
Cancer Inst 2004; 96: 1856–65.

56. Benster B, Carey A, Wadsworth F, et al. A double-blind pla-
cebo-controlled study to evaluate the effect of progestelle pro-
gesterone cream on postmenopausal women. Menopause Int 
2009; 15: 63–9.

57. Hermann AC, Nafziger AN, Victory J, et al. Over-the-counter 
progesterone cream produces signifi cant drug exposure com-
pared to a Food and Drug Administration-approved oral proges-
terone product. J Clin Pharmacol 2005; 45: 614–9.

58. Elshafi e MA, Ewies AA. Transdermal natural progesterone 
cream for postmenopausal women: inconsistent data and com-
plex pharmacokinetics. J Obstet Gynaecol 2007; 27: 655–9.

59. O’Leary P, Feddema P, Chan K, et al. Salivary, but not serum 
or urinary levels of progesterone are elevated after topical ap-
plication of progesterone cream to pre- and postmenopausal 
women. Clin Endocrinol 2000; 53: 615–20.

60. Du JY, Sanchez P, Kim L, Azen CG, et al. Percutaneous pro-
gesterone delivery through cream or gel application in post-
menopausal women: a randomized cross-over study of proges-
terone levels in serum, whole blood, saliva, and capillary blood. 
Menopause 2013; 20: 1169–75.

61. Zava DT, Groves MN, Stanczyk FZ. Percutaneous absorption 
of progesterone. Maturitas 2014; 77: 91–2.

62. Zargar-Shoshtari S, Wahhabaghei H, Mehrsai A, Wen J, 
Alany R. Transdermal delivery of bioidentical progesterone using 
dutasteride (A 5-reductase inhibitor): a pilot study. J Pharm 
Pharm Sci 2010; 13: 626–36. 

63. Formby B, Schmidt F. Effi cacy of biorhythmic transdermal 
combined hormone treatment in relieving climacteric symptoms: 
a pilot study. Int J Gen Med 2011; 4: 159–63.

64. Leonetti HB, Landes J, Steinberg D, Anasti JN. Transdermal 
progesterone cream as an alternative progestin in hormone 
therapy. Altern Ther Health Med 2005; 11: 36–8.

65. Leonetti HB, Longo S, Anasti JN. Transdermal progesterone 
cream for vasomotor symptoms and postmenopausal bone loss. 
Obstet Gynecol 1999; 94: 225–8.

66. Wren BG, Champion SM, Willetts K, et al. Transdermal pro-
gesterone and its effect on vasomotor symptoms, blood lipid 
levels, bone metabolic markers, moods, and quality of life for 
postmenopausal women. Menopause 2003; 10: 13–8.

67. Mircioiu C, Perju A, Griu E, Calin G, Neagu A, et al. Pharma-
cokinetics of progesterone in postmenopausal women: 2. Phar-
macokinetics following percutaneous administration. Eur J Drug 
Metab Pharmacokinet 1998; 23: 397–402.

68. Committee for Medicinal Products for Human use (CHMP). 
Guideline on clinical investigation of medicinal products for hor-
mone replacement therapy of oestrogen defi ciency symptoms in 
postmenopausal women. EMEA/CHMP/021/97 Rev. 1, London 
2005.

69. Vashisht A, Wadsworth F, Carey A, et al. Bleeding profi les 
and effects on the endometrium for women using a novel com-
bination of transdermal oestradiol and natural progesterone 
cream as part of a continuous combined hormone replacement 
regime. BJOG 2005; 112: 1402–6.

70. Samsioe G, Dvorak V, Genazzani AR, et al. One-year endo-
metrial safety evaluation of a continuous combined transdermal 
matrix patch delivering low-dose estradiol-norethisterone ace-
tate in postmenopausal women. Maturitas 2007; 57: 171–81.

71. Archer DF, Thorneycroft IH, Foegh M, et al. Long-term safety 
of drospirenone-estradiol for hormone therapy: a randomized, 
double-blind, multicenter trial. Menopause 2005; 12: 716–27.

72. Leonetti HB, Wilson KJ, Anasti JN. Topical progesterone 
cream has an antiproliferative effect on estrogen-stimulated en-
dometrium. Fertil Steril 2003; 79: 221–2.

73. Wren BG, McFarland K, Edwards L, et al. Effect of sequen-
tial transdermal progesterone cream on endometrium, bleeding 
pattern, and plasma progesterone and salivary progesterone 
levels in postmenopausal women. Climacteric 2000; 3: 155–60.

74. North American Menopause Society. The 2012 hormone 
therapy position statement of: The North American Menopause 
Society. Menopause 2012; 19: 257–71.

75. Schiff I, Tulchinsky D, Cramer D, Ryan KJ. Oral medroxypro-
gesterone in the treatment of postmenopausal symptoms. JAMA 
1980; 244: 1443–5.

76. Albrecht BH, Schiff I, Tulchinsky D, Ryan KJ. Objective evi-
dence that plazebo and oral medroxyprogesterone acetate thera-
py diminish menopausal vasomotor fl ushes. Am J Obstet Gynecol 
1981; 139: 631–5.

77. Erlik Y, Meldrum DR, Lagasse LD, Judd HL. Effect of meges-
trol acetate on fl ushing and bone metabolism in post-menopaus-
al women. Maturitas 1981; 3: 167–72.

78. Loprinzi CL, Michalak JC, Quella SK, et al. Megestrol acetate 
for the prevention of hot fl ashes. N Engl J Med 1994; 331: 347–
52.

79. Schiff I. The effects of progestins on vasomotor fl ushes. 
J Reprod Med 1982; 27: 498–502.

80. Hitchcock CL, Prior JC. Oral micronized progesterone for va-
somotor symptoms – a plazebo-controlled randomized trial in 
healthy postmenopausal women. Menopause 2012; 19: 886–93.

81. Loprinzi CL, Levitt R, Barton D, et al. Phase III comparison of 
depomedroxyprogesterone acetate to venlafaxine for managing 
hot fl ashes: North Central Cancer Treatment Group Trial N99C7. 
J Clin Oncol 2006; 24: 1409–14.

82. Goodwin JW, Green SJ, Moinpour CM, et al. Phase III ran-
domized plazebo-controlled trial of two doses of megestrol ace-
tate as treatment for menopausal symptoms in women with 
breast cancer: Southwest Oncology Group Study 9626. J Clin 
Oncol 2008; 26: 1650–6.

83. Loprinzi CL, Barton DL, Qin R. Nonestrogenic management of 
hot fl ashes. J Clin Oncol 2011; 29: 3842–6.

84. Whelan AM, Jurgens TM, Trinacty M. Bioidentical proges-
terone cream for menopause-related vasomotor symptoms: is it 
effective? Ann Pharmacother 2013; 47: 112–6.

85. US Department of Health and Human Services. FDA. 
Guidance for industry: estrogen and estrogen/progestin drug 
products to treat vasomotor symptoms and vulvar and vaginal 
atrophy symptoms – recommendations for clinical evaluation. 
Washington, DC, January, 2003.

86. Stephenson K, Neuenschwander PF, Kurdowska AK, et al. 
Transdermal progesterone: effects on menopausal symptoms 
and on thrombotic, anticoagulant, and infl ammatory factors in 
postmenopausal women. Int J Pharmac Compounding 2008; 12: 
295–304.

87. Benster B, Carey A, Wadsworth F, et al. Double-blind place-
bo-controlled study to evaluate the effect of pro-juven proges-
terone cream on atherosclerosis and bone density. Menopause 
Int 2009; 15: 100–6.

88. de Villiers TJ, Pines A, Panay N, et al. International Meno-
pause Society. Updated 2013 International Menopause Society 
recommendations on menopausal hormone therapy and preven-
tive strategies for midlife health. Climacteric 2013; 16: 316–37.



Haftungsausschluss

Die in unseren Webseiten publizierten Informationen richten sich ausschließlich an geprüfte 
und autorisierte medizinische Berufsgruppen und entbinden nicht von der ärztlichen Sorg-
faltspflicht sowie von einer ausführlichen Patientenaufklärung über therapeutische Optionen 
und deren Wirkungen bzw. Nebenwirkungen. Die entsprechenden Angaben werden von den 
Autoren mit der größten Sorgfalt recherchiert und zusammengestellt. Die angegebenen Do-
sierungen sind im Einzelfall anhand der Fachinformationen zu überprüfen. Weder die Autoren, 
noch die tragenden Gesellschaften noch der Verlag übernehmen irgendwelche Haftungsan-
sprüche.

Bitte beachten Sie auch diese Seiten:

Impressum  Disclaimers & Copyright  Datenschutzerklärung

Mitteilungen aus der Redaktion

e-Journal-Abo
Beziehen Sie die elektronischen Ausgaben dieser Zeitschrift hier.

Die Lieferung umfasst 4–5 Ausgaben pro Jahr zzgl. allfälliger Sonderhefte.

Unsere e-Journale stehen als PDF-Datei zur Verfügung und sind auf den meisten der markt
üblichen e-Book-Readern, Tablets sowie auf iPad funktionsfähig.

 Bestellung e-Journal-Abo

Haftungsausschluss

Die in unseren Webseiten publizierten Informationen richten sich ausschließlich an geprüfte 
und autorisierte medizinische Berufsgruppen und entbinden nicht von der ärztlichen Sorg-
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noch die tragenden Gesellschaften noch der Verlag übernehmen irgendwelche Haftungs
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Besuchen Sie unsere Rubrik

  Medizintechnik-Produkte

InControl 1050 
Labotect GmbH

Aspirator 3 
Labotect GmbH

Philips Azurion:  
Innovative Bildgebungslösung

Neues CRT-D Implantat  
Intica 7 HF-T QP von Biotronik

Artis pheno 
Siemens Healthcare Diagnostics GmbH
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