DOCLINE ®

Mail To:

Page 12 of 78

Request # 20281606

JUN 30, 2006

Fordham Health Sciences Library (OhioLINK#547)

Interlibrary Loan

3640 Colonel Glenn Highway
Dayton, OH 45435-0001

Title:

Title Abbrev:
Citation:
Article:
Author:

NLM Unique ID:

" PubMed UI:
ISSN:
Publisher:
Copyright:
Authorization:
Need By:

Maximum Cost:

Patron Name:

Referral Reason:

. Phone:
Fax:
Email:
Ariel:

Alternate Delivery:

Comments:

Rou_ting Reason:

Received:
Lender:

DOCLINE: Journal Copy EFTS Participant

Climacteric : the journal of the International Menopause Society,
Climacteric

2003 Jun;6(2):104-11

Pharmacokinetics of estradiol, progesterone, testo
Wren B; Day R; McLachlan A; Williams K
9810959  Verify: PubMed

12841880

1369-7137 (Print)

Parthenon Pub., New York :

Copyright Compliance Guidelines

BARB

N/A

$15.00

gLASER, rEBECCA - tn: 93009

Not owned (titie)

1.937.775-4110

1.937.775-2232

fill@www.libraries.wright.edu

130.108.121.58

Ariel,Email(PDF),Fax

GMR-RL PLEASE ARIEL OR EMAIL IF POSSIBLE.

THANKS

Routed to MNUMAY in Serial Routing - cell 3

Jul 02, 2006 ( 03:40 PM EST ) :
Mayo Clinic College of Medicine/ Rochester/ MN USA (MNUMAY)

This material may be protected by copyright law (TITLE 17,U.S. CODE)

Bill to: OHUDAC

Fordham Health Sciences Library (OhioLINK#547)

Interlibrary Loan

3640 Colonel Glenn Highway
Dayton, OH 45435-0001

hittp://docline.gov/decline/requests/receipt/receipt.cfm?Pro gram=Doc&type=n&it=0.341124... 7/2/2006



CLIMACTERIC 2003:6:104-1 1

Pharmacokinetics of estradiol,
progesterone, testosterone and
dehydroepiandrosterone after
transbuccal administration to
postmenopausal women

B. G. Wren, R. O. Day*, A, J. McLachlan' and K. M. Williamst

Sydney Menopause Centre, Royal Hospiral for Women, Randwick; *Department of Clinical :
Pharmacology and Toxicology, University of New South Wales, St. Vincent’s Hospital, Darlinghurst;

tFaculty of Pharmacy, University of Sydney; *St. Vincent’s Clinical Trials Centre, St. Vincent’s Hospital,
Darlinghurst, Australia
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ABSTRACT

Objeciive To evaluate the pharmacokinetic profiles of estradiol, progesterone, testos-
terone and dehydroepiandrosterone in postmenopausal women following single and
multiple dosing using a troche and the transbuccal route of administration.

Methods Fach troche contained estradiol {0.5 mg), progesterone (200.mg), testoster-
one (2.0 mg) and dehydroepiandrosterone (10 mg). A half troche was administered to
each of six women and the plasma concentration—time profiles determined over 24 h.
‘Thereafter, a one-half troche was taken twice daily for 2 weeks and concentrations
derermined over a dosage interval {12 h). Blood and saliva samples were collected at
specified time intervals on the first day and again after 2 weeks.

Results Each of the hormones was readily absorbed via the buccal mucous membrane.
Peak plasma concentrations of estradiol and progesterone were comparable to those
found normally in young menstruating womern.

Conclusion The transbuccal route is a novel approach to provide therapy for the
management of menopause-related symptoms of postmenopausal women without the
need to resort to conjugated or synthesized hormones, and may overcome the poor or
erratic systemic availability associated with other routes of administration.

INTRODUCTION

Hormone replacement therapy (HRT) for women genitourinary changes or neurological disorders!

has increased in popularity daring the past 50 However, some reassessment is likely in view of-
years. It is estimated that about 30% of Australian  the recently published Women’s Health Initiative
women over the age of 50 are now using hor- study?.

mones to relieve postmeropausal symptoms, or to A number of HRT regimens have beet
reduce the risk of problems such as osteoporosis, devised for the management of symptoms of the
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¥ LostMenopause, with variable success. Most treat-
" gents have been based on the use of natural
.17[5-estradi01, conjugated .equine estrogen  or
- other conjugated estrogens, in combination with a
" group of synthesized progestogens such as nore-
. thisterone, levonorgestrel, medroxyprogesterone

* acetate and dydrogesterone. While these combina-
" tion regimens have been successful in controlling
. symptoms, 4 number of side-effects or complica-
tions may occur, which have variously been attri-

tuted to the type or dose of estrogen used, or to
" the type or dose of synthetic progestogen adminis-
cered. Some physicians have noted that pro-

geétogens are often associated with an Increased

Trate of mastalgia, bloating, weight gain, irrit-
© ability, mood swings, depression and loss of
libido, while others have suggested that sequential
 progestogens increase the risk of developing
breast canceri—.

Lee has proposed that the use of natural
progesterone instead of synthesized progestogens
may avoid the unwanted progestogenic side-
effects, and the above problems would be
avoideds”. However, oral administration of
natural progesterone has not been well accepted
" in"'clinical practice. This may reflect the lack
- of readily available commercial preparations of
micronized progesterone, or the difficulty in main-
taining circulating blood concentrations of pro-
gesterone needed to achieve biological activity in
the endometrium or the breast®, Progesterone has
. ‘administered in creams and gels for trans-

dermal absorption and as a paste for transvaginal

.associated with oral administration. Trans-
dermal delivery of progesterone has demonstrated
“that this hormone can be absorbed through the
-but circulating concentrations of progester-

effect in the endometrium!,

71:0ver the past decade, the use of androgens has
- become a useful therapeutic tool for postmeno-
- pausal women who complain of loss of drive,
€ “and libide. While the issue is still contro-
versial, there is evidence to suggest that adminis-
- tration of testosterone to women does improve
Sexual ‘desire and enjoyment for some'®*. As a
_ Conisequence, a number of delivery systems for
 festosterone  have been employed, including
' .S“]?fd'fbrmal implants, oral formulations and trans-

cal cﬂéfits_ to postmenopausal women.
_ Dehydroepiandrosterone (DHEA) is an adrerial
10ne that can be metabolized to either estrone

pha rmacokinetics after transbuccal administration of hormones

', in part to avoid the high first-pass metabo-

dérmal creams, each of which has provided clini-

When et af.

or testosterone. Some physicians have begun to
prescribe DHEA to treat postmenopausal symp-
toms based on concepts propounded by a number
of anthors'™!®, and in this context it is now touted
as an alternative therapy for the postmenopause.

Research continues into optimizing the delivery
of HRT, with an emphasis on achieving optimal
clinical response while also maintaining patient
acceptability. Recently, the mucous membranes
of the nose and the mouth have been employed
as a route of administration for the delivery of
hormones?®-22,

Administration of progesterone via the buccal
route may be favored because delivery by other
routes is limited by erratic absorption (e.g. trans-
dermal delivery), or by poor bioavailability {e.g.
oral administration) owing to degradation in the
gut or as a result of [irst-pass metabolism?3.

The aim of this study was to investigate the
pharmacokinetic profile of several sex hormones
following single and multiple doses of a trans-
buccal troche (lozenge) to postmenopausal
women. The troche investigated in this study
contained 17B-estradiol, progesterone, testoster-
one and dehydroepiandrosterone. Furthermore,

_because the use of salivary hormone estimations

has been promoted as a means of monitoring
the hormonal status of postmenopausal women
receiving hormonal therapy”?, a secondary aim
of this investigation was to compate circulating
blood concentrations of each of the hormones
with time-paired salivary concentrations.

METHODS

The study was approved by the St. Vincent’s
Hospital Human Research Fthics Committee.

Study formulation

Each troche {lozenge) contained 17P-estradiol
{0.5 mg), progesterone (200 mg), testosterone
(2.0 mg) and DHEA ({10.0 mg). The excipients in
the troche consisted of silica gel, acacia, sevia and
polyethyleneglycol, with a wildberry flavor. The
troches employed in this trial were formulated as a
single batch for the study by Richard Stenlake

Compounding Pharmacist (Bondi  Junction,
Australia).
Study protocol

The study was an open-label investigation in
six postmenopausal women. Before entry into
the erial, subjects gave informed consent, and




Pharmacokinetics ofter transbuccal administration of hormones

underwent medical and biochemical screening.
Subjects ranged in age from 45 to 60 years (mean
56 years), and had a2 mean weight of 69 kg (range
64-74 kg), mean height of 166cm (range
157-178 cm) and mean body mass index of
25.2kg/m? (range 23.4-27.6 kg/m?). Subjects
were in good general health, and at least 1 year
postmenopausal. Follicle stimulating hormone
{FSH) concentrations ranged from 34.2 to
72.3 TU/1 {postmenopausal range > 16 1U/l), while
baseline (pre-dose) estradiol ranged from 3 to
58 pmol/l {< 100 pmol/l postmenopausal).

Subjects did not have a history of cancer of
the breast or uterus, thrombosis, embolism,
hypertension, diabetes, hyperlipidemia or obesity,
nor were smokers. They also did not have any
clinically significant abnormalities on routine bio-
chemical and hematological screening.

Subjects discontinued prescribed HRT therapy
as well as any herbal or alternative medicines
not less than 4 days prior to the first study day.
Subjects presented to the St. Vincent’s Clinical
Trials Centre on the morning of each study day
after an overnight fast. An indwelling cannula

was Inserted Into a forearm vein and a baseline .

blood specimen collected.

On the first day, a half troche was placed in the
buccal cavity (between the cheek and the gum)
and allowed to disselve. Subjects were instructed
to allow the troche to dissolve in the oral cavity
and not to swallow the dose form. Dissolution of
the formulation in the buccal cavity took up to
30 min. Subjects rinsed their mouths with water
at 45 min. Blood samples were collected via the
cannula at timed intervals over 24 h. Subjects
were discharged, but continued to take half a
troche, twice daily in the sanme manner, for the
following 2 weeks. Subjects then re-presented to
the Clinical Trials Centre where the morning
dose was taken, and further blood samples were
collected at timed intervals over the dosage inter-
val of 12 h. ‘

Blood samples were scheduled for collection
after the single dose at the following times: pre-
dose {0}, 0.25, 0.5, 0.75, 1.0, 1.5, 2.0, 3.0, 4.0,
6.0, 8.0, 12.0, 16.0, 20.0 and 24.0h; and at
pre-dose (0), 0.25, 0.5, 0.75, 1.0, 2.0, 2.5, 3.0,
4.0, 6.0, 8.0, 10.0 and 12 h after the 2-week
dosing interval (steady state). Actual times were
recorded, and these were used for the pharma-
cokineric calculations.

Saliva was collected according to standardized
directions provided by the laboratory, Analyiical
Reference Laboratories (Melbourne), and stored
frozen {-20°C) prior to shipping for hormonal

Wiener g -

analysis. In brief, subjects rinsed their mourpy
thoroughly with water and waited 5-10 my,
before swallowing any saliva in the moud
Subjects then expressed saliva directly inte the
collection tubes.

Saliva samples were obtained for single doge
estimation at the following times: pre-dose {0y,
and 1.0, 4.0, 8.0, 12.0, 16.0 and 24 h afye
dosing. For stcady-statc analysis, saliva wag
collected at pre-dose (0}, and 1.0, 4.0, 8.0 ang
12.0 h after troche administration.

Analytical methods

Plasma and saliva concentrations of hormones
were determined wnsing validated radioimmung-
assay techniques as routinely conducred by
Sydpath  (5t. Vincent's Hospital  Pathology,
Sydney) and the Analytical Reference Labora-
rories (Melbourne), respectively. Both laboratories
are accredited pathology providers and participate
i national quality-assurance programs for hor-
monal  analysis.  Variability  (coefficients  of
variation} of the hormone assays for both plasma
and saliva over the ranges of concentrations
encountered

were, respectively:  testosterone i
< 12.7%, estradiol < 9.7%, progesterone < 16.0% Fig
and DHEAS < 16%. i
Wirh the exception of DHEAS, the concentra- ist
tions of hormones achicved in saliva commonly tw
far exceeded the upper limits of the usual standard arne

curves employed for these analytes, and it was
necessary subscquently to re-thaw and re-assay Ta
the samples after appropriate dilution. {p
DHEA concentrations were not determined Hi
directly, but are reported as the sulfate merabolite e
(DHEAS). Esi
Te
Pr
DI
RESULTS —
. D¥
Concentrations of hormones in plasma g
Single and multiple dosing of the roche produced Ta
very similar mean concentration-time profiles for (d:
estradiol in plasma (Figure 1). Substantial inter- —

subject variability in concentrations was evident

{Tables 1 and 2). H(
Single and multiple dosing of the troche also -
produced virtuaily superimposable mean concen- Es
tratiou-time profiles for testosterone in plasma, Te
with markediy increased concentrations for up t© Dr
4 h and a return to prerrearment values withit DI
approximately 8 h {Figure 2). Absorption of Bi

this hormone was more rapid than for the other



nes, with peal concentrations occurring at
{ of 0.6 h (Tables 1 and 2).

Sination of progesterone appeared to be
, with a secondary peak evident at
mately 4 h following both single and
|o: dosing. In contrast to estrogen and tes-

' into ’-'he ;

ngle dog

~dose {0y, ¢, there appeared to be some accumula-
4 h after progesterone when dosed to steady state,
liva wy t concentrations may have been more sus-
» 8.0 and om. 8 h onwards (Figure 3 and Table 1).

le: dose administration of one-half troche
DHEA) resulted in a doubling of
oncentrations of the sulfate, DHEAS,

—+—Day 1
= Steady stace

-
i A N T

10 15 : 20 25
Time (h)

Mean concentration—time profile of estradiol
ostmenopausal women after first buccal admin-

ommonly’ aily administration {steady state). Error bars

[ standard:

kinetjcs. after transbuccal administration of hommones Wren et al.

over 5-10 h (Figure 4), with a subsequent return
to pretreatment concentrations within 24 h.
Steady-state concentrations of DHEAS exceeded
single dose concentrations art all time peints. Inter-
subject variability was high {Tables 1 and 2 and
Figure 4).

Concentrations of hormones in saliva

As noted above in the “Methods’, with the excep-
tion of DHEAS, the concentrations of hormones
achieved in saliva were higher than expected on

0.0
]

35.04 1 —+-- Day |
' =o Steady state
20.0 o Steady s

25.0+

20.0
1501 A
M

oy
y “"‘D*-—-c‘hﬁ—u e S—

5 10 is 20 5
Time (h}

T ———
p——

f]
o

Lo
= o
———

Testosterone concentration (nmol/l)
=5

Figure 2 Mean concentration—time profile of testas-
terone in six postmenopausal women after first buccal
administration of troche {day 1) and after 2 weeks of
troche twice-daily administration (steady state). Error
bars are = SEM

ose’ concentrations) and after 2 weeks of twice daily administration

etermineg

Pre-dose concentration on day 1

Pre-dose concentration at steady state

netabolite?

diol {pmol/l) 21.7+£19.3 96.0 + 33.8
sterone (nmol/l} 0.38 £0.08 0.67 £0.28
)gesterone (nmol/l) 1.35+0.73 6.35£2.82
“"DHEN sulfate (umol/l} 1.50£0.62 3.56+1.99

DHEA, dehydroepiandrosterone

lasma

produced . _ . _ _

cofiles for _'2 Maximum hormone concentrations {Cmax £ SD) and time they occurred (Tmex = SD) after first dose
cial inter- 1) and after 2 weeks of treatment (steady state)

1s evident Day 1 Steady state
OC ht‘ 3150 .. H ?Tmone Cmax Tmax Cmdz T?Wx
S QNCEn- S
l‘f zl’“ma’. Estradiol (pmoifl) 1836 = 640 10404 2275+ 633 0.9+0.5
ko Testosterone {nmolfl) 3541110 0.6+0.2 34.9+7.0 0.440.2
i ‘PBrogesterone (nmol/l 25.0+7.8 13205 29.5+5.8 0.9 +0.4
‘e*’l_on of DHEA sulfate {umoll) 28+0.5 3.0+2.0 4.9£1.0 22+1.9
rptl : .

the other ) DHEA, dehydroepiandrosterone
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—— Day 1
= = Steady stare

Progesterone concentration {nmol/l)

A
A — — - ¢
4
0.0 i . . — ;
0 5 10 15 20 25
Time (h}

Figure 3 Mean concentration—time profile of proges-
terone in six postmenopausal women after first buccal
administration of troche (day 1} and after 2 weeks of
troche twice-daily administration (steady state). Error
bars are + SEM

Wren g g

—— av ]

~11= Steady stare

DHEAS concentration {umol/1)

9] A L{} i3
Time (h)

Figure 4 Mean concentration—time profile of dehydro.
epiandrosterone sulfate (DHEAS) in six postmeno-
pausal women after first buccal administration of

troche {day 1) and afrer 2 weeks of troche twice ~daily

administration (stcady state). Error bars are + SEM

Tablc 3  Mean (£ SD) ratios (ranges} of saliva/plasma concentrations of hormones after chronic dosing at selected

time points

Time DHEAS Estradiol Testosterone Progesterone
Baseline* {pre-dose) 0.010-+ 0.005 27. 7+ 14.4 27+1.1 9.4+ 10.8
(0.004-0.016) (11.7-49.6} {2.2-4.0) (1.8-27.8)
Post-dose {1 h) 0.015 £ 0.009 209+ 128 31+ 34 214+ 75
(0.004-0.030) {65-390) {4-80) {94-296)
Post-dase® (12 h) 0.007 + 0.001 24119 4i2 6 621118
(0.005-0,008) (9-61) (2.1-7.7) (0.1-30.2)

*In each case one outlier was excluded from data set: these represented data for which at least onc analyte varied
from group mean by more than 20-fold; DHEAS, dehydroepiandrosterone sultate

first analysis, commonly far exceeding the upper
limits of the usual standard curves employed
for these analytes in saliva, being: estradiol
600 pmol/l, testosterone 2500 pmol/l and proges-
terone 22 260 pmol/l. Consequently, while a
guide to the actual concentrations, the large
dilutions required to bring salivary hormone con-
centrations within the range of the standards and
the possible instability of the analytes during
freezing and re-thawing left some uncertainty as
to the accuracy of these data.

The baseline salivary concentrations of the hor-
mones were generally much lower than those in
plasma. The exception was estradiol, for which
ratios of saliva/plasma concentrations at baseline
exceeded 1.0 for four of the six subjects {data not
reported). Thereafter, however, following the first
single dose, ratios of the concentrations in saliva/
plasma exceeded unity for each hormone in all
subjects except for DHEAS, whose concentrations
in saliva remained much lower than in” plasma
{baseline mean * standard deviation {8D) ratio of

0.004 £ 0.005). The single dose data were highly
variable, and apparent ratdos of saliva/plasma

concenrrations exceeding 1000 (data not shown}
were observed ar 1.0 h for estradiol, in particular,

The ratios of saliva/plasma concentrations
(determined on re-assay and appropriate dilution)
at steady state are summarized in Table 3. These
demonstrared less intersubject variability. At base-

linc (pre-dose), i.e. before administration of the

day's dosage at the Clinical Trials Centre, the
concentrations in saliva far exceeded those
plasma {Table 3}, except again for DHEAS.

DISCUSSION
Concentrations of hormones in plasma

Each of the hormones, estradiol, progesterone

testosterone  and  dehydroepiandrosterone  {the

latter monitored as the active sulfare merabolite),
was readily absorbed after transbuccal admins
tration as a troche. Plasma concentrations of
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iol and progesterone were comparable to
ound in normal young menstruating
4. Peak concentrations were achieved
ely rapidly, with a return to baseline
-4 and 8 h after the single dose. The pro-
teady state were very similar for estrogen
osterone, teflecting their short halé-lives
espect tO the dosing interval. By contrast, at
fate, there was evidence of accumulation
sterone, to give concentrations that may
ciated with physiological and biclogical
in young normal women. Ferenczy and
es?S have shown that the endometrium of
\ oung women does not change to a secre-
nor is mitosis inhibited, uncil the fifth
ovulation. During these 5 days follow-
tion, the concentration of progesterone
from about 2mumol/l to approximately
mol/l. However, the critical concentration
iice a change has not been identified, but is
sy related to exposure time as well as con-
on. If the sustained concentration of pro-
me following regular use of the troche is
to produce inhibition of mitosis in the

UMeng-

=M

,jg rium, or result in development of secre-
3) nge, then this route of delivery of proges-

ould be utilized for the management of
’)8 enopausal symptorms.

sterone demonstrated secondary peaks
oximately 4 h following both single and
iple-doses. There are at least two factors that
ave contributed to this observation: entero-
“recycling of progesterone that had been

ects of both buccal and subsequent intesti-
sorption of progesterone. However, the
' number of subjects in this investigation,
er- with the timing of blood collections,
des insufficient data to allow any reliable
ation for this observation,

dy state, reflecting the longer elimination
e of DHEAS (10-20h) compared with
steroids under investigation. Ongoing for-
of DHEAS from DHEA will also tend

ncentrations of testosterone have recently
reported?® following both buccal (1 mg

na testosterone  propionate} and percuraneous gel
o, ‘(1 g testosterone) administration to healthy
e postmenopausal women. Consistent with the
gol;w}s present data, high peak concentrations ranging
minis- ol on approximately 11-38 nmol/l were observed -

sns of lowmg a single dose of the lozenge. The gel

kinetics after transbuccal administration of hormones

ically absorbed, and/or a combination of

Wren et di.

provided sustained but much lower plasma
concentrations over 24 h. Accumulation of testos-
terone was evident when the hormone was admin-
istered for 14 days as either a lozenge or the gel
formulation, an observation not observed in the
present study of the troche.

The advantage of the buccal route of delivery is
that it allows rapid absorption of the hormones
and attainment of physiologically relevant plasma
concentrations. This route of delivery avoids the
first-pass metabolism which is associated with
oral administration, while also obviating the diffi-
culties commonly associated with transdermal
application of progesterone, namely erratic or
poor absorption. However, further studies are
needed to determine the effectiveness of the buccal
route of administration in controlling symptoms,
moditying side-effects and preventing adverse
changes in organs such as the uterus.

Concentrations of hormones in saliva

Concentrations in saliva were highly variable,
especially following the first single dose and in
particular at the peak time in saliva at 1.0h
post-dose. For example, ratios of saliva/plasma
concentrations of estradiol of over 1000 (data not
reported} were observed. It is unclear why similar
ratios were not seen at steady state (Table 3).
Although subjects observed the protocol that
required them to rinse their mouths at 45 min
post-dose, as well as before saliva collection, on
each occasion, contamination by hormones
present in undissolved troche or perhaps due to
binding of steroids to other cellular marerial in the
saliva is one explanation that cannot be rotally
discounted, _

The need to re-assay samples involving an addi-
tional freeze—thaw cycle, together with the large
dilutions required to bring concentrations within
the range of the standards, leaves some uncer-
tainty as to the exact ratios. Nevertheless, even
assessment of the saliva data whereby the highest
concentrations in saliva were limited to the upper
cut-off for each analyte without dilution (i.e. an
underestimate of the size of the ratio) suggested
that there was significant accumulation of the
hormones in saliva, relative ro plasma.

These data suggest that, with the exception
of DHEAS, the hormones are concentrated and
excreted by the salivary glands. It has been
hypothesized that progesterone, in particular, is
carried on or in the surface of the membrane of
red blooed cells; and then delivered to particular
end organs in a specific, effective manner with
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the hormone diffusing along the concentration
gradient?. According to this hypothesis, proges-
terone diffuses from the red cells into the salivary
secretions and, therefore, any progestercne found
in saliva accurately reflects that available to other
target cells. This rationale supports monitoring of
salivary hormone concentrations as a more
accurate means of determining the potential
activity of progesterone than measuring plasma
concentrations’. However, this hypothesis is not
supported by recent data’® which found that
concentrations of progesterone in these cells are
negligibly low. The important observation in this
latter study in relation to the present findings,
however, was that, despite application of proges-
terone cream to the skin, saliva concentrations
greatly exceeded those in plasma. Furthermore,
regarding the findings of the present study, there
were highly variable concentrations of hormones
in saliva. We also conclude, therefore, that there
remains insufficient information on the excretion
of hormones into saliva to be certain of the value
of this mode of analysis for therapeutic monitor-
ing of hormonal therapy. '

CONCLUSION

The transbuccal route is a novel approach to
administering sex hormones to postmenopausal
woinen. Pharmacokinetic profiles of hormones
suggest that physiclogical patterns of the concen-
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trations of all natural hormenes can be readily
achieved by this rovte. Particularly interesting j
the finding that dclivery of natural progestergpe
may be facilitared using the troche, an OUTCOme
not readily achieved by other mcans.

This study suggests that troches can be devel.
oped 10 provide therapy for the Symptoms of
postmenopausal women  without the need
resort to conjugated or synthetic hormopes
although further safery srudies are required t(;
determine the effect on the endometrium and on
symptoms.
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