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Endometrial effects, bleeding control, and compliance
with a new postmenopausal hormone therapy regimen
based on transdermal estradiol gel and every-other-
day vaginal progesterone in capsules: a 3-year pilot
study

In a 3-year prospective study, 30 postmenopausal women received transdermal E2 gel and every-other-day
vaginal P in capsules. At study completion, endometrial thickness was significantly reduced as compared with
baseline (2.7 � 0.5 vs. 3.4 � 0.9 mm), endometrial biopsy showed endometrial atrophy in all cases, and
amenorrhea was achieved in 92.6% of cycles, while excellent patient satisfaction was achieved. (Fertil Steril�

2005;83:1859–63. ©2005 by American Society for Reproductive Medicine.)
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ecent clinical studies suggest that the addition of a pro-
estin to hormone therapy (HT) in postmenopause may
nhance the risk of breast cancer over that caused by
strogen alone (1–6). Progestins may also may exert un-
esirable effects on the cardiovascular system and abolish
he beneficial effects of estrogens (7). Finally, �20% of
omen experience signs of intolerance to progestins (8),

nd approximately 40% have side effects that prevent them
rom continuing treatment (9). This sparked our interest
nd that of others for developing HT regimens based on
ystemic administration of E2 with vaginal or intrauterine
dministration of progestins or progesterone (P) for mini-
izing systemic exposure and side effects and risks (10–

6). In 2002, we published a pilot study with an original
T regimen featuring transdermal E2 and twice a week
aginal administration of slow-release P gel (Crinone 4%)
14). Endometrial effects and bleeding control were prom-
sing, with endometrial atrophy on biopsies and an higher
ncidence of amenorrhea (82%) than commonly reported
�70%) (17, 18).

Because Crinone was unavailable for a certain time, we
sed soft gelatin capsules containing P (100 mg dissolved
n peanut oil) as an alternative. Vaginal administration of
ne P capsule (100 mg) is followed by a progressive rise in
lasma P levels, reaching maximal values within 2–6 hours
nd remaining significantly higher than baseline for 24
ours (19, 20). Because the vaginal capsules do not have
he sustained release properties of Crinone, we elected to
se an every-other-day administration regimen.

We report here the results of a 3-year study on a new
ontinuous-combined postmenopausal HT regimen based
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n daily administration of transdermal E2 gel and every-
ther-day administration of P (100-mg capsules adminis-
ered vaginally). We evaluated bleeding control, patient
cceptability, and endometrial effects by monitoring endo-
etrial thickness on ultrasounds at 6-month intervals and

ndometrial histology at the end of treatment.

We selected 30 postmenopausal healthy women, 52.5 �
.5 years of age, who were in spontaneous menopause for
.7 � 1.5 years and had not received hormones for at least
months. Serum follicle-stimulating hormone (FSH) and

2 levels were within normal menopausal range (FSH, �40
IU/mL; E2, �30 pg/mL). We excluded women with

terine prolapse and with uterine myomas of �3 cm. The
tudy was approved by our institutional review board. All
atients were fully informed about the procedure and con-
ented for the study. Before treatment, blood pressure,
eight, and endometrial thickness at transvaginal ultra-

ounds were checked. Women with an endometrial thick-
ess of �5mm were excluded. For endometrial thickness
easurement, the mean of three different measurements

aken at the maximal thickness in the longitudinal uterine
xis was considered; the measurements were performed by
single author (R.A.), and the intraobserver variability was
10%.

Women then started continuous HT treatment with daily
ransdermal administration of E2 in gel (1.5 mg/d; San-
rena; Organon, Rome, Italy) and every-other-day vaginal
nsertion of soft gelatin capsules containing 100 mg of P
issolved in peanut oil (Progeffik, 100 mg; Effik, Cinisello
alsamo, Milan, Italy) for 36 months. Each patient re-
eived a diary card for daily recording of vaginal bleeding
nd spotting episodes. On the same cards, patients were
equested to record the medications taken or omitted. Study
articipants were requested not to change their usual ali-
entary habits during the study. Patients were examined
very 6 months to monitor treatment compliance, bleeding

1859Fertility and Sterility� Vol. 83, No. 6, June 2005
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attern, body weight, side effects, and endometrial thick-
ess. Patients presenting with bleeding or spotting episodes
nd with abnormal endometrial thickness (�6 mm) beyond
he 6th month of treatment were evaluated by hysteroscopy
nd endometrial biopsy.

The following definitions were used for bleeding analy-
is. Amenorrhea was the absence of bleeding or spotting
uring any entire 28-day medication cycle. We tabulated
he number of cycles in which bleeding or spotting oc-
urred. In addition, treatment cycles were excluded from
nalysis if patients missed medication or did not record
edication for 3 or more consecutive days.

At the final control, patients were requested to score
reatment satisfaction by marking an arbitrary visual ana-
ogue scale of 0 to 3; subsequently, they underwent endo-
etrial biopsy by means of a 2.5-mm Novak’s curette.

Data were reported as mean � SD. Statistical analysis of
efore and after treatment values was performed by using
wo-tailed paired Student’s t-test. P�.05 was considered
tatistically significant.

All patients correctly filled in the diary cards. Bleeding
attern as assessed by means of diary cards during the
-year study is displayed in (Fig. 1A). Twenty-three
76.7%) women completed the study. Four patients
13.3%) discontinued treatment because of heavy bleeding
3 at month 5 and 1 at month 4 of treatment, respectively).
ne patient dropped out at month 10 because of repeated

pisodes of spotting. Two (6.7%) patients dropped out from
he study because of concerns about HT. A total of 865
ycles yielded evaluable data. Of these, 804 (74.4% of total
nd 92.9% of cycles in compliant subjects) were amenor-
heic. Some bleeding or spotting occurred in 61 cycles
5.6% of total and 7.1% of cycles in compliant subjects).
ates of amenorrhea per month per enrolled (intention to

reat) and compliant subject (per protocol) are displayed in
igure 1B. Thirteen patients (43.3% of enrolled and 56.5%
f completing patients) did not bleed at all throughout the
6-month study course. All who completed the study be-
ame and remained amenorrheic past the 7th month of
herapy. Three (13.0%) patients who were amenorrheic
eported a single bleeding episode, two at month 4 and the
ther at month 8 of treatment.

From 3.4 � 0.9 mm at baseline, endometrial thickness
ncreased to 4.1 � 0.6 mm at 6 months (P�.0005) and
ecreased thereafter to values lower than baseline (2.7 �
.5 mm; P�.005) at study completion. In two cases, it
eached 6 mm at 24 months of therapy, with histology
howing a resting endometrium. Exploration by hysteros-
opy and endometrial biopsy was performed in one other
atient who bled at month 8 after being amenorrheic and
ho showed a thin and pale endometrium with atrophic

istology. s

860 Cicinelli et al. Correspondence
Histologic evaluation at the end of treatment demon-
trated endometrial atrophy in all cases.

Body weight showed a slight increase at month 6,
hereas at month 36 was significantly lower than baseline

66.7 � 7.0 vs. 66.1 � 7.3; P�.05).

Treatment satisfaction among women who completed
he study was very high, as indicated by a score value of 2.8

0.4.

This constitutes the longest follow-up on using vaginal P
n postmenopausal HT. The results indicate that continuous
ombined transdermal E2 in gel and every-other-day vag-
nal P capsules provides an excellent control of uterine
leeding and of endometrial growth and is very well ac-
epted by patients. In 56.6% of patients, no bleeding or
potting occurred throughout the three-year study. More-
ver, beyond the 8th month of therapy, no patient experi-
nced any form of uterine bleeding, and all women who
ompleted the 3-year treatment were amenorrheic.

The degree of bleeding control achieved with this HT
egimen outperforms that in most data reported in previous
tudies on constant-combined HT regimens. Archer et al.
18) reported an incidence of amenorrhea of 61.4% and
2.8% of all evaluable cycles in women receiving a con-
tant combined HT using conjugated equine estrogens
CEE; 0.625 mg) and medroxyprogesterone acetate (MPA;
.5 or 5.0 mg). Magos et al. (17) reported that 41.9%–
7.7% of women beginning a continuous-combined estro-
en–progestin regimen developed amenorrhea immedi-
tely, depending on the dosage used. By increasing the
ose of progestin used in women who experienced bleed-
ng, these investigators found a progressive reduction of
leeding episodes, so that after 1 year, 95.1% of women
ere amenorrheic. After 8 months of treatment, all 23
omen who completed the study were amenorrheic, which

epresented 76.7% of women who started the study (inten-
ion to treat population).

After an initial increase, we found a consistent decrease
n the endometrial thickness so that at 36 months, the
ndometrium was significantly thinner than at baseline. All
ndometrial biopsies at the end of the study demonstrated
ndometrial atrophy, with no case of hyperplasia.

Unopposed moderate or high-dose estrogen therapy,
hen compared with placebo, is associated with a sig-
ificant increase in rates of endometrial hyperplasia,
ith increasing rates at longer duration of treatment and

ollow up; after 36 months of treatment with moderate-
ose estrogen, an odds ratio of 15.0 (95% confidence
nterval, 9.3 to 27.5) is reported (21). Accordingly, in the
ostmenopausal Estrogen/Progestin Interventions trial,
2% of those who took moderate-dose estrogens had
ome form of hyperplasia at 36 months, compared with
% of those who took placebo. Therefore, by using

tatistical software (Epistat; Tracy L. Gustafson, Gattis

Vol. 83, No. 6, June 2005
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chool Road, Round Rock, TX), we calculated that
onsidering an incidence of 2% of hyperplasia in un-
reated population, in 23 women treated with unopposed
strogens, we should have 90% probability of seeing �9
ases of hyperplasia.

Markedly, in our series, we did not observe any case of
ndometrial hyperplasia, and at the end of the study, in all
ases, histology showed endometrial atrophy. Accordingly,
he increase in endometrial thickness that we observed in
ur population was smaller than that expected with unop-
osed estrogen therapy. Davies and coworkers (22) re-
orted that after 6 months of unopposed estrogen or estro-
en plus progestin therapy, the baseline-to-endpoint
ncreases in endometrial thickness were 7.8 � 3.8 mm and

IGURE 1

A) Bleeding pattern as assessed by means of daily s
ostmenopausal women treated with continuous tran
rogesterone (P) in capsules; 4 (13%) of 30 patients
eavy bleeding and 1 for repeated spotting). Green,
leeding cases, respectively. (B) Amenorrhea rates a
nd compliant subjects (red line).

icinelli. E2 and every-other-day vaginal P. Fertil Steril 2005.
.8 � 3.2 mm, respectively; notably, in our study, mean t

rtility and Sterility�
ndometrial thickness after 6 months of treatment increased
y only 0.7 mm.

Hence, our study demonstrates that vaginal administra-
ion of P capsules at 48-hour intervals is effective in coun-
eracting the estrogenic stimulation of the endometrium,
esulting in atrophic condition. Drawing from our prior
tudies on direct transport of P to the uterus, we speculate
hat the good control of bleeding and endometrial growth
btained in this trial and in our previous one with Crinone
15) stems from the high tissue concentration of P that is
chieved in the endometrium (11).

Treatment compliance was remarkably high, with a large
ercentage of women completing the 3-year study (76.7%).
his supports the high satisfaction score reported by pa-

eporting diary card during 3-year study in 30
rmal E2 gel and every-other-day vaginal
drew from the study because of bleeding (3 for
w, and red bars indicate amenorrhea, spotting, and
h month of the study refer to enrolled (blue line)
F

( elf-r
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p with
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b t eac
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ients and strongly speaks for the good acceptance of this
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ew, nonoral, constant-combined hormone regimen. We
elieve that the high acceptance of this nonconventional
vaginal) way of administering P stems from the lack of
ide effects resulting from the nonoral administration of the
hysiologic hormone P. This contrasts with the common
xperience encountered with oral administration of P-like
olecules, progestins, which may trigger side effects not

hared by P.

Mean body weight of patients showed a slow but signif-
cant reduction. In the literature, there is evidence that HT
auses no extra weight gain above that normally seen after
enopause (23–25). Some HT regimens employing E2 and

erivatives of natural P such as dydrogesterone may actu-
lly prevent an increase in body fat mass. In these trials, as
bserved in our previous experience, most women reported
sensation of reduced swelling and dryness. This obser-

ation could be explained by the anti-mineralcorticoid ac-
ivity of natural P (26). Obviously, the tendency to a
eduction in body weight may play a relevant role in
xplaining the high acceptance rate that we observed in our
eries.

In conclusion, non-oral constant-combined HT using
aily administration of transdermal E2 gel and every-other-
ay vaginal P capsules achieved complete amenorrhea in
92% of cycles and provided excellent patient satisfaction.
he excellent control of bleeding (high rate of amenor-

hea), the absence of side effects, and the patient reassur-
nce stemming from giving a local treatment and using a
atural substitute may account for the high compliance that
as seen with this therapy. Considering the clinical sound-
ess of avoiding all possible negative consequences of oral
nd/or synthetic progestins, notably on the breast and on
ardiovascular systems, continuous transdermal E2 and ev-
ry-other-day vaginal P represents a viable option for long-
erm HT.

Ettore Cicinelli, M.D.a

Dominique de Ziegler, M.D.b

Raffaello Alfonso, M.D.a

Roberto Nicoletti, M.D.a

Marina Bellavia, M.D.a

Giuseppe Colafiglio, M.D.a
a 1st Institute of Gynecology and Obstetrics,

University of Bari, Policlinico, Piazza Giulio
Cesare, Bari, Italy; and b Department of Obstetrics
and Gynecology, Reproductive
Endocrinology, Nyon Medical Center, Nyon,
Switzerland

EFERENCES
1. Colditz GA, Hankinson SE, Hunter DJ, Willett WC, Manson JE,

Stampfer MJ, et al. The use of estrogens and progestins and the risk
of breast cancer in postmenopausal women. N Engl J Med 1995;332:
1589–93.
2. Schairer C, Lubin J, Troisi R, Sturgeon S, Brinton L, Hoover R.

862 Cicinelli et al. Correspondence
Menopausal estrogen and estrogen-progestin replacement therapy and
breast cancer risk. JAMA 2000;283:485–91.

3. Ross RK, Paganini-Hill A, Wan PC, Pike MC. Effect of hormone
replacement therapy on breast cancer risk: estrogen versus estrogen
plus progestin. J Natl Cancer Inst 2000;92:328–32.

4. Li CI, Malone KE, Porter PL, Weiss NS, Tang MT, Cushing-Haugen
KL, et al. Relationship between long durations and different regimens
of hormone therapy and risk of breast cancer. JAMA 2003;289:3254–
63.

5. Rossouw JE, Anderson GL, Prentice RL, LaCroix AZ, Kooperberg C,
Stefanick ML, et al. Writing Group for the Women’s Health Initiative
Investigators. Risks and benefits of estrogen plus progestin in healthy
postmenopausal women: principal results from the Women’s Health
Initiative randomized controlled trial. JAMA 2002;288:321–33.

6. Anderson GL, Limacher M, Assaf AR, Bassford T, Beresford SA,
Black H, et al. Effects of conjugated equine estrogen in postmeno-
pausal women with hysterectomy: the Women’s Health Initiative
randomized controlled study. JAMA 2004;291:1701–12.

7. Adams MR, Register TC, Golden DL, Wagner JD, Williams JK.
Medroxyprogesterone acetate antagonizes inhibitory effects of con-
jugated equine estrogens on coronary artery atherosclerosis. Arterio-
scler Thromb Vasc Biol 1997;17:217–21.

8. Panay N, Studd J. Progestogen intolerance and compliance with
hormone replacement therapy in menopausal women. Hum Reprod
Update 1997;3:159–71.

9. Vihtamaki T, Savilahti R, Tuimala R. Why do postmenopausal
women discontinue hormone replacement therapy? Maturitas 1999;
33:99–105.

0. Riphagen FE. Intrauterine application of progestins in hormone re-
placement therapy: a review. Climacteric 2000;3:199–211.

1. Cicinelli E, de Ziegler D, Bulletti C, Matteo GM, Schonauer LM,
Galantino P. Direct transport of progesterone from vagina to uterus.
Obstet Gynecol 2000;95:403–6.

2. de Ziegler D, Ferriani R, Moraes LA, Bulletti C. Vaginal progester-
one in menopause: Crinone 4% in cyclical and constant combined
regimens. Hum Reprod 2000;15 (Suppl 1):149–58.

3. Vilodre LC, Osorio Wender MC, Sisson de Castro JA, dos Reis FM,
Ruschel S, Magalhaes JA, et al. Endometrial response to a cyclic
regimen of percutaneous 17beta-estradiol and low-dose vaginal mi-
cronized progesterone in women with mild-to-moderate hypertension.
Gynecol Endocrinol 2003;17:323–8.

4. Cicinelli E, de Ziegler D, Galantino P, Pinto V, Barba B, Morgese S,
et al. Twice-weekly transdermal estradiol and vaginal progesterone as
continuous combined hormone replacement therapy in postmeno-
pausal women: a 1-year prospective study. Am J Obstet Gynecol
2002;187:556–60.

5. Nahoul K, Dehennin L, Scholler R. Radioimmunoassay of plasma
progesterone after oral administration of micronized progesterone. J
Steroid Biochem 1987;26:241–9.

6. Arafat ES, Hargrove JT, Maxson WS, Desiderio DM, Wentz AC,
Andersen RN. Sedative and hypnotic effects of oral administration of
micronized progesterone may be mediated through its metabolites.
Am J Obstet Gynecol 1988;159:1203–9.

7. Magos AL, Brincat M, Studd JWW, Wardle P, Schlesinger P,
O’Dowd T. Amenorrhea and endometrial atrophy with continuous
oral estrogen and progestogen therapy in postmenopausal women.
Obstet Gynecol 1985;65:496–9.

8. Archer DF, Pickar JH, Bottiglioni F. Bleeding patterns in postmeno-
pausal women taking continuous combined or sequential regimens of
conjugated estrogens with medroxyprogesterone acetate. Obstet Gy-
necol 1994;83:686–92.

9. Erny R, Simoncini C, Chastelliere N, de Ligneres B. Variation in
plasma progesterone induced by the vaginal administration of Utro-
gestan. J Gynecol Obstet Biol Reprod 1989;18:229–34.

0. Archer DF, Fahy GE, Viniegra-Sibal A, Anderson FD, Snipes W,

Foldesy RG. Initial and steady-state pharmacokinetics of a vaginally

Vol. 83, No. 6, June 2005



2

2

2

2

2

2

Fe
administered formulation of progesterone. Am J Obstet Gynecol
1995;173:471–7.

1. Lethaby A, Suckling J, Barlow D, Farquhar C, Jepson R, Roberts H.
Hormone replacement therapy in postmenopausal women: endome-
trial hyperplasia and irregular bleeding. Cochrane Database Syst Rev
2004;3:CD000402.

2. Davies GC, Huster WJ, Shen W, Mitlak B, Plouffe L Jr, Shah A,
Cohen FJ. Endometrial response to raloxifene compared with pla-
cebo, cyclical hormone replacement therapy, and unopposed estrogen
in postmenopausal women. Menopause 1999;6:188–95.

3. Espeland MA, Stefanick ML, Kritz-Silverstein D, Fineberg SE,

Waclawiw MA, James MK, et al. Effect of postmenopausal hormone

rtility and Sterility�
therapy on body weight and waist and hip girths. J Clin Endocrinol
Metab 1997;82:1549–56.

4. Norman RJ, Flight IH, Rees MC. Oestrogen and progestogen hor-
mone replacement therapy for peri-menopasual and menopausal
women: weight and body fat distribution. Cochrane Database Syst
Rev 2000;2:CD001018.

5. van Seumeren I. Weight gain and hormone replacement therapy: are
women’s fears justified? Maturitas 2000;34 (Suppl 1):S3–8.

6. Rupprecht R, Reul JM, van Steensel B, Spengler D, Soder M, Berning
B, et al. Pharmacological and functional characterization of human
mineralcorticoid and glucocorticoid receptor ligands. Eur J Pharma-

col 1993;247:145–54.

1863


	Endometrial effects, bleeding control, and compliance with a new postmenopausal hormone therapy regimen based on...
	REFERENCES


