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Vaginal Hormone Therapy for Urogenital
and Menopausal Symptoms

Susan A. Ballagh, M.D."

ABSTRACT

Reduction of ovarian steroids at menopause leads to significant changes in the
urogenital tract. These changes often worsen with time, particularly in nonsmokers,
affecting up to 38% of menopausal women. Urogenital symptoms that clearly respond to
estrogen therapy include atrophic vaginitis, dryness, and accompanying dyspareunia.
Estrogen reduces urinary tract infections in women plagued by frequent recurrence. The
sensation of urgency improves with estrogen but urge incontinence improvement is similar
to that with placebo. Stress incontinence does not improve with estrogen. Until recently,
vaginal therapy was reserved for local symptoms. Rings make systemic vaginal therapy
acceptable and even preferred by some users. Vaginal delivery, like other parenteral
therapies, bypasses the gastrointestinal tract, with less anticipated impact on lipids,
globulins, clotting, and fibrinolytic factors. Evidence of a lowered risk of venous throm-
boembolism is reviewed. Options for estrogen therapy include native, synthetic, or
biologically derived estrogens delivered by cream, gel, insert (pessary), ring, or tablet.
Even the lowest dose estradiol (7.5 pg daily or 25 pg twice per week) shows evidence of
systemic absorption. In long-term placebo-controlled studies, bone density was better
preserved and lipid profiles were more favorable. Therefore, even these low dose therapies
should be opposed by occasional progestogen to prevent endometrial carcinoma. Inter-
mittent therapy is best given for a minimum of 12 days based on laboratory data. Less
frequent dosing, although preferred by patients, likely confers a slightly increased risk of
hyperplasia. No combination estrogen/progestogen vaginal product is currently available.
The best dose to reduce risk of endometrial pathology adequately in the lower dose
therapies will be defined not only by the dose and potency of the exogenous estrogen but by
the individual is body habitus and lifestyle choices.
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Uit recently, urogenital menopausal therapy
was confined to therapy for local symptoms. Systemic
absorption was acknowledged as an added—even
desired—side effect but the vaginal route was chosen
and intended primarily for local symptom relief. This
review discusses the physiology of menopause in the
urogenital tract and the local effect of sex steroids on
urogenital tissue, and reviews the available therapies that

are administered vaginally, providing evidence of the
parenteral effects of vaginal drug delivery.

VAGINAL SYMPTOMS IN MENOPAUSE

The reduction of ovarian steroid production at
menopause leads to significant changes in the vulva,
vagina, cervix, urethra, and bladder. Unlike vasomotor

A Contemporary Approach to the Menopause; Editor in Chief, Bruce R. Carr, M.D.; Guest Editor, David F. Archer, M.D. Seminars in
Reproductive Medicine, Volume 23, Number 2, 2005. Address for correspondence and reprint requests: Dr. Susan Ballagh, Assistant Professor,
Department of Obstetrics and Gynecology, Eastern Virginia Medical School, 601 Colley Avenue, Norfolk, VA 23507. E-mail: ballagsa@evms.edu.
! Assistant Professor, Department of Obstetrics and Gynecology, Eastern Virginia Medical School, Norfolk, Virginia. Copyright © 2005 by Thieme
Medical Publishers, Inc., 333 Seventh Avenue, New York, NY 10001, USA. Tel: +1(212) 584-4662. 1526-8004,p;2005,23,02,126,140,ftx,en;

sre00308x.



VAGINAL HORMONE THERAPY/BALLAGH

127

symptoms that resolve with time, urogenital symptoms
do not improve and may actually worsen with time since
menopause,1 particularly in nonsmokers.> Overall, a
survey of 1200 Swedish menopausal women randomly
selected from a birth cohort indicated that half reported
some type of vaginal or urogenital symptom, the most
common being dryness and associated dyspareunia3
followed by itching and burning or pain. Barlow et al?
surveyed and found itching and burning to be the
predominant urogenital symptom, aftecting 30 to 38%
of a European cohort. Vaginal dryness is not limited to
postmenopausal women; up to 15% of women who are
still menstruating also report dyspareunia and drynf:ss.5
As early as 1888, Kellogg reported that postmenopausal
women often had a “distressing leucorrhoeal discharge,
accompanied by violent itching. ..,”® a syndrome now
called atrophic vaginitis. A survey of hormone users
found that only 55% of women using a patch and 73%
of women taking oral therapy or percutaneous gel
reported urogenital relief.* Hargrove et al’ similarly
found that two of eight hormone users reported persis-
tent vaginal dryness or dyspareunia after 12 months of
therapy. Unmedicated vaginal lubricants offer moderate
relief of vaginal dryness and itching but have not proved
better than plalcebo8 or f:strogen.9 Vaginal symptoms are
relieved consistently in 80 to 95% of women using local
estrogen therapy.'® A meta-analysis of 10 randomized,
placebo-controlled studies found that estrogen therapy
consistently relieved vaginal symptoms but local vaginal
therapy was more efficacious than oral 'fherapy.10

UROLOGIC SYMPTOMS IN MENOPAUSE
Urinary symptoms in postmenopausal women include
dysuria, frequency, urgency, incontinence, and an
increased risk of recurrent urinary tract infections
(UTTs).M At least one urogenital symptom is reported
by 23 to 40% of menopausal women.*

Bacteriuria is present in 20% of noninstitutiona-
lized elderly women, postulated to be due to fecal
bacterial colonization of the Vagina.12 Overt recurrent
UTTI in noted by 12 to 17% of menopausal women.>'>*3
Risk factors for UTT include sexual activity and prior
history of UTLS

Urinary incontinence prevalence increases with
age, affecting 15 to 30% of women older than 60 years
living in the community.'* Seventy percent of women
with urinary incontinence relate the onset of symptoms
to menopause.3 Incontinence is associated with frailty
among the elderly and may be the final caresgiver burden
resulting in a nursing home admission.! Significant
incontinence occurs in 8 to 55% of female nursing
home residents and increases with age.16 Mixed incon-
tinence is most prevalent (55%) in women older than
60 years, with pure stress incontinence noted in only one
fourth and pure urge incontinence noted in only 9%.

Other voiding difficulties account for the rest (9%).17
Most urgency and irritative symptoms are due to
atrophic urethritis, defined as symptoms of a UTI
despite a sterile urine culture.'® Incontinence leads to
lifestyle changes including altered clothing selection, use
of sanitary protection, altered fluid intake, and restricted
activity outside the home.? The direct cost of incon-
tinence in the United States is estimated at $12.5 billion
annually, including 70% for absorbent products, extra
laundry, etc.”® Yet despite the cost and prevalence of
incontinence, only 54% of women who reported incon-
tinence to be moderately or extremely bothersome
sought medical therapy for this condition.?! Inconti-
nence was identified as a medical problem in the patient
diagnosis list in only 15% of incontinent nursing home
residents,'® suggesting that incontinence is often inade-
quately managed.

Which Urologic Symptoms Are Relieved

with Hormone Therapy?

Similar products may be given for urologic symptoms as
those used for vaginal symptoms. The evidence for
efficacy of urologic symptoms must be drawn from
placebo-controlled studies because, as with vasomotor
symptoms, many women improve in response to coun-
seling and attention to the urologic problem.”>** The
placebo effect is as high as 56% in some studies.?

INCREASED URINARY TRACT INFECTIONS (UTls)

Urinary tract infections, particularly recurrent ones, are
hypothesized to be due to colonization of fecal-type
bacteria in the vagina. Vaginal flora includes more
lactobacilli and fewer enteric organisms after estrogen
compared with placebo therapy,24 consistent with the
finding of fewer recurrent UTIs with local, low-dose
estrogen therapy.”>?® Brandenberg et al*’ also found
more than 90% reduction in UTIs among institutiona-
lized women in their 80s when given oral estriol daily.
This hypothesis is further supported by a study of estriol
inserts (pessaries) that were less effective than estriol
cream (in a prior study). The inserts caused less of a shift
in the vaginal flora.?® A systematic review of evidence on
UTIs suggests significant benefit in reducing recurrent
UTIs with estrogen—especially when applied vagin-
ally—compared with placebo.29

INCONTINENCE

One randomized, placebo-controlled clinical trial of 64
incontinent menopausal women showed an increased
maximal bladder capacity with estrogen therapy and
larger volumes for sensing the first urge to void.?? A
cross-sectional comparison of menopausal women with
and without estrogen therapy reinforced this finding
for urge incontinence. Urethral closing pressure was
increased in six of the 11 menopausal women using
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vaginal estrogen cream at evaluation who reported sub-
jective improvement of their incontinence with treat-
ment,*! and in 95% of women ingesting 2 mg of estriol
daily for at least 2 months.>?> Women with relief demon-
strated concurrent squamous metaplasia of the lower
urethral transitional epithelium.’® Uninhibited bladder
contractions were noted to decrease in estrogen users
compared with the placebo users. ! Conversely, oral
estrogen replacement did not improve incontinence
due to anatomy or detrusor instability in two small
placebo-controlled trials,**** fitting with the theory
that estrogen reduces irritation and thickens the urethral
epithelium but does little to increase anatomic support of
the bladder neck or urethra.? Although a placebo-
controlled, randomized, multicenter trial failed to show
improvement with 3 mg of oral estriol beyond that of
placebo,22 it was underpowered because of an unexpect-
edly large placebo response. A study with the 25-ug
estradiol vaginal tablet suggested subjective relief of
urgency but no objective sign of improvement.35 Finally,
another randomized placebo-controlled trial of 2 mg oral
estradiol valerate daily®* supported a consensus report™
and other data®® that documented no impact of estrogen
on stress incontinence beyond that of the placebo effect.
The 1500 participants in the Heart and Estro-
gen/Progestin  Replacement Study actually noted a
worsening of very mild incontinence (one episode or
more per week) over the 4-year follow-up with 38% of
hormone users reporting worsened symptoms compared
with only 28% of the placebo users.>® This seeming
paradox could be explained if the main effect of estrogen
was to increase the thickness of the urethral epithelium,
reducing irritative symptoms. Thickened epithelium
would provide better urethral function or seal without
affecting the anatomic support structures to any signifi-
cant degree.37 Hence the urethral syndrome, urge in-
continence, urgency and frequency, could improve
without a significant impact on stress incontinence.
Studies with sufficient numbers and duration have
lacked detailed urologic evaluation to distinguish how
hormones affect each specific etiology of incontinence.

LIFESTYLE IMPACT ON

MENOPAUSAL SYMPTOMS

Lifestyle and culture impact women’s experience of
the menopausal change in hormone milieu. Sufficient
exercise during the early menopausal transition can
reduce bone loss and lower cholesterol and triglyceride
levels compared with controls.>® Dietary phytoestrogens
reduce vasomotor symptoms to some degree,”” mini-
mally better than placebo.1 The vaginal maturation index
was improved with soy phytoestrogens but not linseed.*
Yet, other trials fail to demonstrate improved cytology
compared with controls at 6 months.*>*! Clinical trials
have not demonstrated urogenital symptom relief from

phy’toestrogens.42 The processing of soy and other pro-
ducts is important to consider because extraction with
lipid solvents may result in a loss of phytoestrogen
activity in the final consumer product.

Kalogeraki et al® showed that cigarette smoking
is strongly associated with worsened vaginal atrophy,
as demonstrated by atrophic cytology in 90% of smears.
Smokers also have an earlier age of natural menopause.
Changes with smoking are associated with elevated
androgens, particularly androstenedione.”> Estrogen
levels do not differ significantly between smokers and
nonsmokers.** Atrophy is more common in nonsmokers
who have been menopausal for more than 10 years (75%
atrophic smears) compared with nonsmokers more re-
cently menopausal (66% atrophic smears).> Given that
atrophy is at least that common in smokers, no worsened
atrophy is noted. A greater proportion of smokers
experience atrophy right from the start of menopause.

MENOPAUSAL UROGENITAL
PHYSIOLOGY

Vulva

With menopause, the collagen content declines™ and
the vulva lose adipose tissue.*® The prepuce (clitoral
glans cover) shrinks.* Pubic hair becomes sparse and
gray as the labia become drier.*’ A fusion of a portion of
the labia minora has been reportf:d.48 Few studies
actually examine vulvar skin. Most information is extra-
polated from nongenital biopsies. Skin tone and elasti-
city are reduced with age but the reduction is minimized
in postmenopausal women receiving hormone 'cherapy.49
Six months of topical estrogen therapy to the face
and neck reduced wrinkle depth and pore size and
increased elasticity, firmness, and type III collagen con-
tent measured by immunohistochemistry.*

45

Vagina

A gradual decline in vaginal epithelial thickness and
character is measured grossly in biopsies (Fig. 1). Cyto-
logic markers include the maturation index (MI), a sum
of the percentage of superficial cells plus half the percent
of parabasal cells, or the karyopyknotic index, the per-
centage of superficial cells with karyopyknotic nuclei.
The MI has been used successfully as a bioassay for
estrogen for nearly three decades® but it is not a perfect
reflection of estrogen status because infection, medica-
tion, and other steroid hormones can alter the result.’?
The MI was documented to change within just 1 week of
high-dose estrogen replacement (4000 to 10,000 RU of
estradiol benzoate or 1 to 5 mg of estradiol dipropionate
given intramuscularly one to three times per week)
in menopausal women.”>**  Other authors have
noted changes in 1 to 3 months with the lower doses
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Figure 1 Vaginal colposcopy. (A) Menopausal vagina with decreased ruggae, pallor, and petechiae. (B) Premenopausal vagina; ruggae

with normal pink color and sheen reflecting normal moisture.

commonly used today, %" even at 300 pg of synthetic>*

or equine” conjugated estrogen. The MI did not corre-
late well with menopausal symptoms in untreated post-
menopausal women,”® but did reflect the use of
exogenous oral cstrogen.s7 Women with atrophic vagi-
nitis had the highest percentage of parabasal cells and
tew superficial cells. However, the estrogen deficiency in
the vagina did not mirror vasomotor or other menopau-
sal symptoms,”” consistent with the clinical observation
that between 10 and 25% of women with vasomotor
symptom relief from oral hormone therapy still show
evidence of urogenital atrophy.”®

Another measure, which can be used in women
without pathogenic vaginitis, is vaginal pH.59 A vaginal
pH of 5 or more in untreated menopausal women reflects

A

menopause with a sensitivity of 64 to 67%, equivalent to
the sensitivity of serum follicle-stimulating hormone
levels in one study.®” Vaginal pH correlates significantly
with cytologic MI in a healthy menopausal cohort.®!
Women with pH values equal to or below 4.5 have
higher serum estradiol levels than their counterparts.”’
Sexually active women have lower vaginal pH and better
MIs.%® Associated with higher pH is a reduction in
epithelial glycogen content that can be restored with
estrogen administration.®®

A loss of vaginal epithelial rugae, erythema, and
petechia are often seen with examination in many
women (Fig. 1). Histologic specimens show increased
macrophages and neutrophils in postmenopausal vaginal
mucosa (Fig. 2).5 Subjective complaints of vaginal

Figure 2 Histology of the vagina. (A) Normal vaginal muscosa. (B) Postmenopausal vaginal mucosa. Images courtesy of Dr. Lila

Nachtigal.
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dryness accompany this physiologic change. Vaginal
fluid is a combination of vaginal transudate that varies
with vaginal blood flow and the cervical mucus secre-
tions. There are no true glands within the vagina itself.
Both types of secretions are reduced in menopausal
women, with dryness noted by physicians on examina-
tion.* > Dennerstein et al®® showed a rapid increase in
vaginal dryness with menopause—up from 3% in pre-
menopausal women to 21% within 1 year of menopause
to 47% at 3 years after menopause. Vaginal atrophy is
noted in more than 60% of women by 4 or more years
postmenopause. The vaginal cell proliferation is 50%
slower in the untreated menopausal subjects compared
with estrogen-replete women, but because the epithe-
lium is thinner, no difference in overall cellular transit
time from the parabasal epithelium to exfoliation is
actually noted in hypoestrogenic women.®>%® Thinned
atrophic epithelium absorbs estrogen more quickly67
with less duration®® than well-estrogenized tissues. Reg-
ular sexual activity moderates these menopausal
changes.®’

CERVIX

Little systematic description of cervical change is found
in the literature. Clinically, the cervix loses ectropion and
shrinks, often to the point of becoming flush with the
vaginal vault.’® Pallor and petechial changes noted in the
vagina are also seen in the cervix itself. Less mucus is
detected on clinical visual inspection.

URETHRA AND TRIGONE

Derived from the urogenital sinus, these structures share
the same embryologic origin with the distal vagina.
Notelowitz’® documented that the pH of the urethra
mimics that of the vagina and is lowered following
estrogen therapy. Portions of the lower urogenital tract
that are covered with squamous epithelium, even uro-
genital epithelium that has undergone metaplasia, con-
sistently express estrogen receptors.71 Some women may
be prone to recurrent bladder infections with elevated
pH because enteric pathogens colonize the vagina
more easily (as a result of reduced glycogen content
of the epithelial effluent that would otherwise serve
as an energy source for lactobacilli).?* Cytologic speci-
mens from menopausal women receiving estrogen
therapy demonstrate more mature/superficial epithelial
components in urethral swabs compared with untreated
menopausal women.>! Similar to atrophic vaginitis,
atrophic urethritis (previously termed senile urethritis)
results in urgency, frequency, and dysuria despite a sterile
urine.’® Even urethral stricture appears to be prevented
with estrogen therapy.72

VOIDING FUNCTION
Several mechanisms ultimately control voiding that may
involve estrogen. Estrogen receptors are expressed

throughout the lower urogenital tract, including the
trigone and urethra.'* A significant portion of the
intrinsic urethral sphincter function relates to the thick-
ness of the urethral epithelium,37 and the collagen
content and connective tissue of the muscularis layer.
Other factors include the integrity of the support struc-
tures that transmit abdominal pressure to the urethral
sphincter, which may relate to the type and amount of
collagen that is produced. Versi et al”® demonstrated that
thigh skin collagen correlated with urethral sphincter
function, and Bergman’* demonstrated altered ratios of
type III to type I collagen in the perineum of women
with stress incontinence that was independent of pro-
lapse. Collagen is produced by fibroblasts that are rich
in estrogen receptors.”” Fibroblasts from incontinent
women secrete 30% less collagen when cultured.”® The
round ligament77 and fascial anatomic support tissues
that contribute to continence mechanisms also contain
estrogen receptors.

Animal studies suggest that estrogen alters sensa-
tion, increasing bladder sensitivity to o adrenergic
stimulation.”® In rabbits, these changes are partially
due to increased density of adrenergic receptors in the
lower urinary tract.”’ Estrogen also increases urethral
smooth muscle sensitivity and increases the sensory
threshold in the bladder.®° Estrogen decreases rat de-
trusor muscarinic receptors® and inhibits rat and human
in vitro detrusor con'ﬂralctili'fy.82

Women with detrusor instability taking estrogen
(n=6) showed a lower volume for first sensation to void
and a higher maximal bladder capacity than untreated
menopausal women (n=12).° The bulbocavernosus
reflex is more prevalent in estrogen users.>® A small
placebo-controlled study of menopausal women with
detrusor instability or stress incontinence did not show
any benefit of estrogen thf:rapy,33 but subjects with
detrusor instability were not analyzed separately from
women with both stress and detrusor factors or stress
incontinence alone.

THERAPEUTIC OPTIONS FOR RELIEF

OF VAGINAL AND UROGENITAL
SYMPTOMS

It is just as important to account for the significant
placebo effect seen in controlled clinical trials when
evaluating therapeutic options for urogenital relief as
with vasomotor symptoms. Both vaginal and urinary
symptoms are documented to improve without active
therapy.10’23 Hence placebo-controlled trials with objec-
tive endpoints are important to delineate the true effects
of medication. To date, no herbal therapy has demon-
strated any significant urogenital symptom relief ** and
lubricants are less effective than estrogen cream,” leaving
vaginal and urogenital symptoms as a clear indication for
hormonal therapy.
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Systemic Therapy
Relief of vasomotor symptoms often relieves urogenital
symptoms simultaneously.

ORAL

Oral estrogen therapy options include (1) native estro-
gens such as micronized estradiol, estrone sulfate, or
estriol; (2) conjugated estrogens, whether isolated from
urine or plants; and (3) synthetic estrogens such as
ethinyl estradiol or quinestrol. At sufficient doses, all
of these oral compounds improve vaginal symptoms.
Even lower doses of oral therapy resulted in improve-
ment in the vaginal MI by the sixth cycle of use.”
Marxet al’* showed that low-dose oral conjugated estro-
gens (300 pg) increased the vaginal MI by 18 points
compared with 4 points with placebo. Superficial cells
increased (2 to 16%) and basal cells decreased (23 to 2%)
within the first 4 weeks. Although oral estrogen thera-
pies differ widely in the estrone serum levels attained,
effective therapy seems to correlate to the attainment of
estradiol levels of at least 35 to 55 pg/mL.84 Oral
therapy is the preferred method of hormone delivery
worldwide, but a variable percentage of women will still
suffer from vaginal and urogenital symptoms despite a
dose of oral estrogen that fully alleviates vasomotor
symptoms.

TRANSDERMAL

Transdermal estradiol therapy, whether by patch or gel,
also results in vaginal symptom improvement. The
transdermal route bypasses the gastrointestinal conver-
sion of estradiol to estrone with less elevation of trigly-
cerides, clotting factors,®” and globulins, including
angiotensinogen, thyroxine, cortisol, or sex hormone
binding globulin.86 A systematic review found that
higher oral or transdermal doses provide vaginal symp-
tom relief.!* Estradiol is the only estrogenic steroid
available in transdermal products to date. One patch
system delivers estradiol in combination with norethin-
drone. A combination patch with estradiol and levonor-
gestrel also relieved vaginal symptoms better than
placebo (80% reduction compared with 65% reduc-
tion).”” Mean serum estradiol levels vary between
patches marketed as delivering 50 pg of estradiol daily
from 39 to 103 pg/ mL.%® Patches are marketed by
several companies to deliver an estradiol dose from 25
to 100 pg daily. Most are reservoir patches changed
twice weekly with the exception of the matrix patch
that lasts for 1 week. An estrogen lotion/emulsion
(Estrasorb; Novavax, Inc., Columbia, MD) that is white
in color was approved by the U.S. Food and Drug
Administration (FDA) in 2003. The soy-based product
is provided in premeasured foil pouches containing 4.2
mg of estradiol hemihydrate. One pouch rubbed on each
leg daily produces serum estradiol levels of 60 to 70 pg/
mL (Estrasorb package label). A clear, alcohol-based gel

marketed as EstroGel (Oestrogel in Europe) (Labora-
toires Besins International, Montrouge, France) resulted
in an average serum estradiol concentration of 65 pg/mL
when 2.5 g of product was rubbed over each arm daily.89
The skin products relieved vasomotor symptoms and
caused a significant shift in the vaginal MI compared
with placeb088’89

VAGINAL

Vaginal estrogen delivery, like transdermal therapy,
is not subject to gastrointestinal conversion of estradiol
to estrone: serum estradiol levels increase rapidly with
limited increase in estrone.”® Of note is that the estrogen
effect on blood flow varies by the vaginal application site.
Doppler flow studies show increased flow in the uterine
arteries when estradiol is applied near the cervix and
posterior fornix.”! Little change in uterine flow is noted
when the estrogen is applied to the distal vagina, but
instead increased flow is seen around the urethra and
bladder. Patients have not reported a clear difference in
symptom relief based on the vaginal placement of the
estrogen dose in the literature.

An estradiol ring for simultaneous relief of both
systemic vasomotor symptoms and vaginal symptoms
(Menoring in Europe; Femring in the United States
[Galen Holdings PLC, Craigovan, UK]) is made in two
strengths: 50-pig release achieving a mean serum estra-
diol level of 41 pg/mL, and 100-pg release with a mean
serum estradiol level of 76 pg/mL (product label). The
silicone ring contains an estradiol acetate core that is
rapidly hydrolyzed to estradiol once released providing
“90% vasomotor symptom relief” for 58% of women
using the 50 pg dose and 79% with the 100-pg dose
users at 13 weeks.”? Based on vaginal cytology in a
subgroup with cytology-defined atrophy, the vaginal
MI improved with active treatment in 97.5% (39 of
40) compared with 70% (14 of 20) with a placebo ring.”?
Physician assessment of the vagina showed significantly
reduced atrophy and pallor. Self-reported symptoms of
vaginal dryness and dyspareunia improved, as did the
sexual dysfunction subscale of the Greene Climacteric
questionnaire.”> Symptoms of frequency and leakage
noted initially by 51 and 41% of subjects, respectively,
but rated as mild, improved similarly for placebo and
active ring users.”? The urogenital effects of the systemic
vaginal ring have not been studied in women with
recurrent bladder infections, urgency, or frequency as a
presenting complaint.

Estrogen creams can also be given in sufficient
dose to relieve vasomotor symp'coms93 but they are rarely
used for that purpose because of low acceptability and
continuation rates.

METABOLIC FEATURES OF PARENTERAL DELIVERY
Parenteral estrogen delivery, whether through the skin
or vagina, reduces the first-pass effect of oral delivery
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whereby large amounts of estradiol are converted to less
active compounds. The equivalent doses, therefore, are
10 times less when estradiol is delivered parenterally
(1 mg micronized estradiol versus 0.1 mg via vaginal or
transdermal delivery).

Acute phase reactants produced by the liver
are increased in oral estrogen users compared with
women using transdermal estrogen. These include hor-
mone-binding proteins86 and C-reactive pro’tein.%’95 Of
note, the elevation of C-reactive protein with oral
estrogen is accompanied by a reduction, not increase,
in insulin-like growth factor-1. This suggests that the
change may not represent activation of the inflammatory
cascade, which is the probable modulator of cardiovas-
cular risk.” Transdermal therapy has less effect on lipids
compared with oral dosing, with less prominent eleva-
tion of high-density lipoprotein (HDL), little change in
'criglyc«f:ride,94’96 and no reduction in lipoprotein(a) that
is seen with oral therapy.%’97

Transdermal estrogen did not reduce fibrinolytic
activity, as did oral therapy. Neither plasminogen
activator inhibitor nor tissue plasminogen activator anti-
gen were reduced.®” Unlike oral contraceptives, oral
estrogen does not consistently stimulate hepatic globulin
synthesis of coagulation factors such as factor VII,%%%9
but reduction in the coagulation inhibitors antithrombin
I1°7% and protein C was observed with oral but
not transdermal therapy.100 In one study, oral and not
transdermal estradiol increased prothrombin activation
peptide F1+2 signiﬁcan’dy.100 Antithrombin IIT activ-
ity decreased with oral estrogen use.”®'! The theoretic
advantage of parenteral delivery suggested by the limited
effect on procoagulant milieu was not initially verified
by epidemiologic work.1%2 However, these studies were
inadequately powered to reach definitive conclusions. A
recent case-control study with a large proportion of
transdermal estrogen gel exposure in France has demon-
strated reduced risk of venous thromboembolism (VTE)
with transdermal versus oral therapy.103 Women using
transdermal estrogen had a relative risk of 0.9 (95%
confidence interval [CI], 0.5 to 1.6) of VTE compared
with never-users, whereas the relative risk was 3.5 (95%
CI, 1.8 to 6.8) for current users of oral estrogen. Given
the significant impact of oral hormone therapy on
thromboembolism, 1*+10° parenteral estrogen would be
considered first-line therapy were these preliminary
findings supported by additional studies.

Local Therapy

Urogenital symptom relief requires much lower doses of
estrogen when applied directly to the vagina. Absorption
is faster through thin atrophic vaginal tissue than
through well-estrogenized epithelium.®® The lower es-
trogen dose is associated with fewer days of bleeding
or spotting compared with systemic 'fherapy85 yet

rates of vaginal symptom relief are higher.4 Use of the
oral selective estrogen receptor modulator, raloxifene,
does not hamper the urogenital efficacy of local
estrogen therapy.l%’107 Little change in serum estradiol
level is noted with these therapies, but evidence is
accumulating to suggest significant accompanying sys-
temic absorption with beneficial side effects on bone

and lipids.

BONE DENSITY EFFECT

The low-dose estradiol (7.5 pg) vaginal ring, intended
for urogenital relief only, improved forearm bone density
by 2.1% in 20 users compared with a 2.7% loss of bone
density in the 10 women older than age 59 who were
randomly assigned to no therapy.'®® Prestwood et al'®”
confirmed the positive effect of low dose estradiol on
bone in a study of 167 women older than age 65, but
used a larger dose (250 pg) of estradiol orally as a tablet
daily vs. placebo. As expected, the serum estradiol was
significantly increased but was within menopausal range,
with estradiol from 23 to 29 pg/mL and estrone from 70
to 90 pg/mL. Bone mineral density increased signifi-
cantly: 2% for the femoral neck, 3% for the total hip, and
3% for the lumbosacral spine 3 years later in estradiol
users compared with nonusers.

LIPID EFFECT

In an elderly cohort of 70 Scandinavian women older
than age 59, Naessen et al'’ also showed a 7.6%
reduction in serum low-density lipoprotein (LDL)
cholesterol with a 7.3% change in LDL/HDL ratio
using the low-dose estradiol (7.5 pg) vaginal ring for 1
year. A 4% reduction in total cholesterol and apolipo-
protein B was also noted. Serum HDL triglyceride
increased by 25% without any change in total triglycer-
ide. All of these lipid changes reached statistical sig-
nificance. Serum estradiol and estrone sulfate were
elevated 13 and 16%, respectively, in ring users, but
remained within the menopausal range.

OPTIONS FOR LOW-DOSE VAGINAL THERAPY

Vaginal Ring. A vaginal ring of core design, made
from Silastic, measuring 9 by 55 mm, is currently
marketed as Estring (Q_Pharma AB, Malmé, Sweden)
in the United Kingdom, Europe, and North America. It
is indicated for urogenital symptoms and does not relieve
vasomotor symptoms. The ring contains 2 mg of micro-
nized 17f-estradiol releasing 6.5 to 9.5 pg of estradiol
daily. Serum estradiol is slightly elevated above pretreat-
ment levels but usually remains less than 20 pg/mL,
which is within the menopausal range.111 Eighty-five
percent of subjects using a silastic vaginal ring reported
improved vaginal symptoms by 3 weeks. Vaginal pH
decreased from 6.3 to 5.1, with complete normalization

of pH (< 5.0) in 39%.112113
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Visual appearance improved in 70 to 80% of the
women with baseline menopausal changes such as pallor
and petechiae. One third of the 136 women enrolled
with vaginal dryness were cured (95%) or improved (2%)
at the end of 1 year of use in the Scandinavian trial.
Three fourths of the sexually active subset reported
dyspareunia at the start. The ring eliminated (92%) or
reduced (7%) pain with intercourse for nearly all of them.
Half (51%) of women reported urinary urgency at
the outset and 81% were subsequently cured and 13%
improved with treatment. Only one woman felt that
her urgency worsened and three asymptomatic women
developed mild urgency during the year-long therapy.
Results from a multicenter trial in North America were
similar.!*? Compared with estradiol inserts (pessaries),
the ring was equally efficacious in alleviating dysuria
(76%), urge incontinence (58%), and stress incontinence
(53%), but was much more acceptable (60% o 149%).114
Patients preferred the vaginal ring to conjugated estro-
genns or estriol cream!® as well. Recurrent UTTs were
less frequent in women using the ring compared with
nonusers."'” Urogenital symptom relief was unaffected
by simultaneous use of oral raloxifene, a selective estro-
gen receptor modulator.!%

Vaginal Tablet. A vaginal tablet formulation mar-
keted as Vagifem is made with a hydrophilic cellulose-
derived adhesive matrix designed to release 25 pg of
micronized estradiol into the vaginal milieu. It is usually
applied with an applicator daily for 2 weeks and then
chronically 2 times per week.""® It resolved vaginal
symptoms well, with 86% showing objective signs of
improvement on examination by a physician, statistically
more than with placebo (p <.001); 79% reporting relief
of annoying vaginal dryness (p <.002 compared with
placebo users).”® No greater improvement of vaginal
symptoms of dryness, soreness, or irritation was noted
with 1.25 mg of conjugated estrogen cream compared
with the 25-pg vaginal tablet.'” The 25-pg estradiol
tablet, although not specifically studied for urologic
symptoms, did provide symptom relief for half of the
volunteers who complained of frequency, dysuria, urge,
or stress incontinence beyond their qualifying vaginal
complaints. After 12 weeks, 63% of these initially
symptomatic women reported improvement, compared
with only 32% of those symptomatic women assigned
to placebo.”* Most subjects experienced relief within
2 weeks. In a recent assessment of Thai women, the
percent of women reporting urinary frequency decreased
from 79% to 13% by 12 weeks and nocturia was
reduced from 83 to 46%, which was similar to the
response seen with conjugated estrogen cream.' The
small improvement in stress incontinence symptoms
(71 to 54%) is consistent with the aforementioned
placebo effect and was seen with the tablet and the
cream.

Estriol Inserts. Estriol inserts, also called pessaries in
the United Kingdom, provide 500 pg of estriol. More
than 90% of women attained vaginal symptom relief
with the inserts in one trial'®! whereas only a 39% rate of
response was noted in a trial sponsored by a competing
manufacturer.’? In a clinical trial by Lose et al,"** the
estriol inserts and the low-dose vaginal ring were equally
efficacious in alleviating urgency, urge incontinence, and
nocturia. The estriol inserts may be somewhat less
effective than estriol cream in restoring vaginal flora
and reducing the incidence of UTIs compared with

cream.28

Estrogen Creams. Compounds formulated into vagi-
nal creams include native estrogens such as estrone
sulfate, estradiol, and estriol; conjugated estrogens
from equine or plant sources; and synthetic estrogens
such as dienestrol. Conjugated equine estrogen vaginal
cream produces vaginal maturation at one fourth the
dose of oral therapy but given in sufficient dose it is
also adequate to relieve vasomotor therapy.”> Product
formulation alters the rate of estrogen absorption from
the Valginal.122 All estrogens studied have been shown
to be absorbed well through the vaginal epithelium.
Simultaneous administration of the selective estrogen
receptor modulator, raloxifene, did not diminish the
effect of concurrent application of conjugated equine
estrogen cream (300 pg daily).107 An estriol cream
marketed in Europe as Synapause improved vaginal
symptoms in 83% of treated women with more than
half reporting complete symptom relief.'*® Of note, two
of 165 subjects using 500 pg of estradiol daily for 2 weeks
followed by 500 pg three times a week developed
hyperplasia within 6 months of therapy. The estriol
is affected by food intake because of enterohepatic
Circulatiiz(én of the drug, which prolongs its duration of
action.

Progestins

The effect of progestins alone on urogenital tissues has
not been well studied. Early work on vaginal maturation
suggested that progestins accentuate the number of
intermediate cells found on vaginal cytology, similar to
the effect of corticosteroids.”” Progesterone receptors
have been noted in the trigone124’125 and dome of the
bladder.”* The expression of progesterone receptors in
the urethra and squamous epithelium was increased in
estrogen-replete women. Progestin (1 g of hydroxypro-
gesterone caproate) did not alter maximum urethral
pressure or resting urethral length.126 Progestins may
increase detrusor overactivity. Case reports of urgency
with high-dose progestin-only contraceptives in pre-
menopausal women'?’ may relate to secondary hypoes-
trogenism rather than a progestin effect itself. Unlike
vasomotor symptoms that respond to progestin therapy,
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there is no clear data to suggest that progestins relieve
urogenital symptoms.1

ENDOMETRIAL PROTECTION

Most progestins are prescribed to protect the endome-
trium from unopposed estrogen that can result in pro-
liferation, hyperplasia, or ultimately adenocarcinoma.'?®
Greenblatt'®’ proposed adding progestin for 5 to 10 days
per month as early as 1965 to prevent hyperplasia. The
concept was verified by a 10-year prospective study'*°
showing reduced endometrial hyperplasia and adenocar-
cinoma in women receiving combination therapy. Given
in a pulsed fashion, for a duration of at least 10 clalys,m4
progestin therapy effectively opposed the estrogenic
biochemical effects,"*! preventing endometrial hyper-
plasia.”®® Data from Studd et al’** suggested that
13 days of progestin might be more optimal to oppose
estrogen therapy. Bleeding during the progestin therapy
may signal inadequate dosing or endometrial pathol-
ogy.134 Lack of withdrawal bleeding suggests minimal
endometrial buildup provided the outflow tract is patent
and the cervix is not stenotic. Light or minimal bleeding
would support an increased progestin dosing interval. In
one study, 21% of women bled after a progestin chal-
lenge after using 2 g of conjugated equine estrogen cream
three times per week for 12 weeks and 12% showed a
sonographic endometrial thickness more than 5 mm.'*®

DOSING FOR SYSTEMIC HORMONE THERAPY
The Postmenopausal Estrogen/Progestin Interventions
study'*® showed less impact on lipids with progesterone
and generated increased interest in both vaginal and oral
progesterone administration. The exact dose of proges-
terone to oppose estrogen therapy has not been clearly
delineated. Nightly vaginal dosing with 100 to 200 mg of
micronized progesterone in a suppository 25 days of each
month to oppose 150 pg of transdermal estradiol re-
sulted in poor bleeding control but may have been
related to poor absorption from the formulation. 137138
Eight of 14 subjects completing 1 year in the trial had
proliferative endometrium on biopsy.137 One study
using 100 mg of progesterone nightly for 21 of 28 days
of a cycle or 25 days per month in women receiving
1.5 mg of daily estradiol by transdermal gel noted
inactive or quiescent endometrium in 69%.%% Another
study of 31 women using 625 pg of conjugated equine
estrogen were given 45 or 90 mg of progesterone in a
vaginal bioadhesive gel; only one proliferative sample
and no hyperplasia was observed in 41 evaluable endo-
metrial biopsies. The mean plasma progesterone was 4.6
and 6.8 ng/mL, respectively for the two doses.’*® The
delivery of progesterone is affected by the formulation
and defined doses for continuous or cyclic dosing have
not yet been standardized.

With new vaginal ring therapies, a 3-month
dosing interval would be particularly appealing because

many women who choose ring therapy wish to avoid
frequent pill use. The ring refill would prompt use of the
progestin. Preliminary data with quarterly norethin-
drone acetate, 2.5 mg for 12 days, showed that 61%
experienced a withdrawal bleeding that lasted a mean
of 48+1.6 days in women using 50-pg estradiol
patches.141 Withdrawal bleeding averaged one half day
less when the progestin was given every other month.
Hirvonen et al'*? gave more than 200 women an average
of 1 mg of estradiol transdermal gel daily opposed by
10 mg of oral medroxyprogesterone acetate (MPA) for
12 days every 28- or 84-day cycle. Ninety-five percent of
women with the quarterly progestin experienced with-
drawal bleeding lasting an average of 6.1 days. The
reduced frequency of bleeding was acceptable but one
of 163 subjects receiving quarterly progestin demon-
strated hyperplasia and another subject had an endocer-
vical adenocarcinoma detected by study safety screening
at the end of 1 year, compared with no hyperplasia in the
group obtaining cyclic therapy. In another study of cyclic
oral MPA,"* endometrial hyperplasia was found in
1.5% of 199 women completing follow-up, a rate similar
to the 0.9% prevalence found at baseline. Compared
with monthly medroxyprogesterone, quarterly medrox-
yprogesterone resulted in longer menses (7.7 £2.9 days
vs. 5.4£2.0 days), more reports of heavy menses (31.1
vs. 8.0%), and more unscheduled bleeding (15.5 vs.
6.8%). A Cochrane review confirms that hyperplasia
was slightly more common with the quarterly progesto-
gen dosing studied to date.1*® Despite this problem,
women preferred the quarterly regimen nearly four to
one.M*

Other potential options for progestin delivery
include the levonorgestrel intrauterine system (Mirena;
Schering Oy, Turku, Finland), labeled for use as a
contraceptive, which delivers 20 pg of levonorgestrel
into the uterine cavity daily. It creates an atrophic or
secretory endometrium in menopausal women using
50 pg estradiol skin patches for 1 year.137 A smaller
device releasing only 10 pg of levonorgestrel is in
development that would target postmenopausal
women.'* A progesterone skin cream, Pro-Feme,
popularized in the lay literature and the Internet, is
insufficient to transform proliferative endometrium
even at doses up to 64 mg/day for 14 days per month.'#¢
Two other studies also showed inadequate endometrial
transformation with transdermal progesterone.'*”'48
The only transdermal progestin that is FDA approved
is norethindrone acetate in a combination estradiol/
progestin patch.

Can Low Dose Estrogen Be Used Alone?

Despite concerns about unopposed estrogen therapy and
several professional organization position statements
advocating use of progestins,149’150 White et al®! found
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that 6% of women who receive unopposed estrogen
therapy have an intact uterus. In particular, women using
vaginal creams often do not receive progestins, including
women with long-term therapy. Sixty percent of the 733
women with a uterus with average prescription claims
equivalent to 22 tubes of vaginal cream did not receive
any progestin therapy through their insurance pro-
gram.152 With new data about the modulation of estro-
gen effect by progestin therapy, use of estrogen alone
may be on the rise.’* Unopposed lower dose therapies
such as 25 pg of transdermal estradiol™®* or 300 pg of
conjugated equine estrogenlss showed up to 7% prolif-
eration by 12 weeks and 3.2% endometrial hyperplasia by
the end of 2 years of therapy, respectively.

Some have proposed that very low dose vaginal
therapies do not need to be accompanied by progestin,'*®
but the 70-fold increase in endometrial estradiol content
following vaginal compared with oral dosing157 suggests
a more cautious approach. Endometrial proliferation has
been reported within 12 weeks when 2 weeks of daily use
of the 25-pg estradiol tablet or 1 g of vaginal conjugated
estrogen cream followed by twice weekly doses were
evaluated. Two of the 48 women had proliferative
endometrial biopsies; one cream user had an endometrial
thickness of 7.5 mm on ultrasound and the other had a
normal ultrasound but experienced bleeding using the
tablets. On average, the plasma estradiol remained in the
menopausal range, increasing from 7.6 pg/mL at base-
line to 8.9 pg/mL with the tablet (25 pg) or 12.6 pg/mL
with conjugated estrogen cream.'?° Felding et al*s
documented proliferative endometrial changes in two
of 12 women using the 25-pg tablet for only 3 weeks.
Ayton et al't® reported that two of 194 women using
the 8-pg estradiol ring for 12 weeks had bleeding
and showed proliferative endometrium on biopsy. Five
percent of the urogenital ring users had proliferation in
the North American safety trial, with one hyperplasia
detected in an endometrial polyp compared with 10% of
conjugated equine estrogen cream users who showed
proliferative changes but no hyperplasia at 12 weeks. 130
Several studies verify an endometrial response even
to the lowest dose of local estrogen treatment. No
clear threshold effect appears from review of these
studies.

A more extensive experience is found with use of
low-dose estriol, once thought to be of such low potency
as to preclude need for progestin.">” Weiderpass et al'®
found a 3-fold increase in endometrial cancer and an 8.3-
fold increase in atypical hyperplasia among women
exposed to 5 years of oral estriol therapy. Low dose
vaginal estrogen therapy was used alone by 6.9% of cases
compared to 6.8% of controls with an adjusted odds ratio
for every use of 1.4 (95% confidence interval: 1.0-2.0). It
is likely that other unopposed low-dose vaginal estrogen
therapies will also increase the risk of endometrial cancer
unless opposed periodically by progestins. In particular,

161 o altered liver

women with chronic alcohol use
metabolism may experience augmented serum estradiol
levels, leading to endometrial proliferation. As a clin-
ician, I find it difficult to identify women with heavy
alcohol use at increased risk of endometrial hyperplasia.
The systemic benefits of low-dose therapy noted above
also suggest that women are exposed to sufficient doses
locally to obligate periodic progestin for endometrial
protection. Patients receiving very low dose vaginal
therapy may only need a yearly progestin challenge test
to provide an adequate margin of safety. Those with
little bleeding in response to the progestin are unlikely to
have significant proliferattion.134 Those with marked
bleeding would be candidates for more frequent proges-
tin dosing or diagnostic procedures, as indicated by the
clinical scenario. In my practice, I schedule a return visit
within 3 months of therapy initiation to assess blood
pressure and overall response to therapy. I provide a
progestin challenge at that point. If no significant
vaginal bleeding is noted, switching to a yearly progestin
challenge seems appropriate.

CONCLUSIONS

Urogenital menopausal symptoms are common and tend
to worsen rather than remit with age. These symptoms
have a significant impact on sexuality and quality of life.
The use of hormone products, particularly estrogen,
provides proven relief not obtained from herbal thera-
pies. Several low dose options allow clinicians to indivi-
dualize long-term therapy while minimizing estrogen
dose. The limited systemic actions of these products may
prove beneficial but suggest that intermittent progestin
withdrawal is prudent for women with an intact uterus.
Systemic therapy may also be given through the vagina,
providing better relief of urogenital symptoms than
other dosing forms.

REFERENCES

1. Rymer J, Morris EP. Extracts from “clinical evidence”
menopausal symptoms. BMJ 2000;321:1516-1519

2. Kalogeraki A, Tamiolakis D, Relakis K, et al. Cigarette
smoking and vaginal atrophy in postmenopausal women.
In Vivo 1996;10:597-600

3. Tosif CS, Bekassy Z. Prevalence of genito-urinary symptoms
in the late menopause. Acta Obstet Gynecol Scand 1984;63:
257-260

4. Barlow DH, Samsioe G, van Geelen JM. A study of
European womens’ experience of the problems of urogenital
ageing and its management. Maturitas 1997;27:239-247

5. Oldenhave A. Well-Being and Sexuality in the Climacteric:
A Survey Based on 6622 Women [dissertation]. Leidshen-
dam, United Kingdom: Excelsior; 1991

6. Bachmann GA. Vulvovaginal complaints. In: Lobo RA, ed.
Treatment of the Postmenopausal Woman: Basic and
Clinical Aspects New York: Raven Press; 1994:137-142



136

SEMINARS IN REPRODUCTIVE MEDICINE/VOLUME 23, NUMBER 2 2005

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hargrove JT, Maxson WS, Wentz AC, Burnett LS.
Menopausal hormone replacement therapy with continuous
daily oral micronized estradiol and progesterone. Obstet
Gynecol 1989;73:606—612

Loprinzi CL, Abu-Ghazaleh S, Sloan JA, et al. Phase III
randomized double-blind study to evaluate the efficacy of a
polycarbophil-based vaginal moisturizer in women with
breast cancer. ] Clin Oncol 1997;15:969-973

Bygdeman M, Swahn ML. Replens versus dienoestrol cream
in the symptomatic treatment of vaginal atrophy in
postmenopausal women. Maturitas 1996;23:259-263
Cardozo L, Bachmann G, McClish D, Fonda D, Birgerson
L. Meta-analysis of estrogen therapy in the management of
urogenital atrophy in postmenopausal women: second report
of the Hormones and Urogenital Therapy Committee.
Obstet Gynecol 1998;92:722-727

Simunic V, Banovic I, Ciglar S, Jeren L, Pavicic Baldani D,
Sprem M. Local estrogen treatment in patients with
urogenital symptoms. Int ] Gynaecol Obstet 2003;82:187—
197

Molander U, Milsom I, Ekelund P, Mellstrom D. An
epidemiological study of urinary incontinence and related
urogenital symptoms in elderly women. Maturitas 1990;12:
51-60

Hu KK, Boyko EJ, Scholes D, et al. Risk factors for urinary
tract infections in postmenopausal women. Arch Intern Med
2004;164:989-993

Robinson D, Cardozo L. The pathophysiology and manage-
ment of postmenopausal urogenital oestrogen deficiency. ] Br
Menopause Soc 2001;7:67-73

Holroyd-Leduc JM, Mehta KM, Covinsky KE. Urinary
incontinence and its association with death, nursing home
admission, and functional decline. ] Am Geriatr Soc 2004;
52:712-718

Ouslander JG, Kane RL, Abrass IB. Urinary incontinence in
elderly nursing home patients. JAMA 1982;248:1194—
1198

Diokno AC, Brock BM, Brown MB, Herzog AR.
Prevalence of urinary incontinence and other urological
symptoms in the noninstitutionalized elderly. ] Urol 1986;
136:1022-1025

Youngblood VH, Tomlin EM, Davis JB. Senile urethritis in
women. | Urol 1957;78:150-152

Kinchen KS, Burgio K, Diokno AC, Fultz NH, Bump R,
Obenchain R. Factors associated with women’s decisions to
seek treatment for urinary incontinence. ] Womens Health
(Larchmt) 2003;12:687-698

Kinchen KS, Long S, Orsini L, Crown W, Swindle R. A
retrospective claims analysis of the direct costs of stress
urinary incontinence. Int Urogynecol ] Pelvic Floor Dysfunct
2003;14:403-411

Fultz NH, Burgio K, Diokno AC, Kinchen KS, Obenchain
R, Bump RC. Burden of stress urinary incontinence for
community-dwelling women. Am ] Obstet Gynecol 2003;
189:1275-1278

Cardozo L, Rekers H, Tapp A, et al. Oestriol in the
treatment of postmenopausal urgency: a multicentre study.
Maturitas 1993;18:47-53

Fantl JA, Cardozo L, McClish DK. Estrogen therapy in the
management of urinary incontinence in postmenopausal
women: a meta-analysis. First report of the Hormones and
Urogenital Therapy Committee. Obstet Gynecol 1994;83:
12-18

24

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

. Molander U, Milsom I, Ekelund P, Mellstrom D, Eriksson
O. Effect of oral oestriol on vaginal flora and cytology and
urogenital symptoms in the post-menopause. Maturitas
1990;12:113-120

Raz R, Stamm WE. A controlled trial of intravaginal estriol
in postmenopausal women with recurrent urinary tract
infections. N Engl ] Med 1993;329:753-756

Eriksen PS, Rasmussen H. Low-dose 17 beta-estradiol
vaginal tablets in the treatment of atrophic vaginitis: a
double-blind placebo controlled study. Eur ] Obstet Gynecol
Reprod Biol 1992;44:137-144

Brandberg A, Mellstrom D, Samsioe G. Low dose oral
estriol treatment in elderly women with urogenital in-
fections. Acta Obstet Gynecol Scand Suppl 1987;140:33-38
Raz R, Colodner R, Rohana Y, et al. Effectiveness of estriol-
containing vaginal pessaries and nitrofurantoin macrocrystal
therapy in the prevention of recurrent urinary tract infection
in postmenopausal women. Clin Infect Dis 2003;36:1362—
1368

Cardozo L, Lose G, McClish D, Versi E, de Koning Gans
H. A systematic review of estrogens for recurrent urinary
tract infections: third report of the hormones and urogenital
therapy (HUT) committee. Int Urogynecol ] Pelvic Floor
Dysfunct 2001;12:15-20

Fantl JA, Wyman JF, Anderson RL, Matt DW, Bump RC.
Postmenopausal urinary incontinence: comparison between
non-estrogen-supplemented and  estrogen-supplemented
women. Obstet Gynecol 1988;71:823-828

Bhatia NN, Bergman A, Karram MM. Effects of estrogen on
urethral function in women with urinary incontinence. Am ]
Obstet Gynecol 1989;160:176-181

Faber P, Heidenreich J. Treatment of stress incontinence
with estrogen in postmenopausal women. Urol Int 1977;32:
221-223

Fantl JA, Bump RC, Robinson D, McClish DK, Wyman JF.
Efficacy of estrogen supplementation in the treatment
of urinary incontinence. The Continence Program for
Women Research Group. Obstet Gynecol 1996;88:745-749
Jackson S, Shepherd A, Brookes S, Abrams P. The effect of
oestrogen supplementation on post-menopausal urinary
stress incontinence: a double-blind placebo-controlled trial.
Br J Obstet Gynaecol 1999;106:711-718

Benness C, Wise BG, Cutner A, Cardozo LD. Does low
vaginal oestradiol improve frequency and urgency in
postmenopausal women. Int Urogynecol ] 1992;3:281
Grady D, Brown ]S, Vittinghoff E, et al. Postmenopausal
hormones and incontinence: the Heart and Estrogen/
Progestin Replacement Study. Obstet Gynecol 2001;97:
116-120

Zinner NR, Sterling AM, Ritter RC. Role of inner urethral
softness in urinary continence. Urology 1980;16:115—
117

Kemmler W, Lauber D, Weineck ], Hensen ], Kalender W,
Engelke K. Benefits of 2 years of intense exercise on bone
density, physical fitness, and blood lipids in early post-
menopausal osteopenic women: results of the Erlangen
Fitness Osteoporosis Prevention Study (EFOPS). Arch
Intern Med 2004;164:1084-1091

Dalais FS, Rice GE, Wahlqvist ML, et al. Effects of dietary
phytoestrogens in postmenopausal women. Climacteric
1998;1:124-129

Chiechi LM, Putignano G, Guerra V, Schiavelli MP,
Cisternino AM, Carriero C. The effect of a soy rich diet on



VAGINAL HORMONE THERAPY/BALLAGH

137

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

the vaginal epithelium in postmenopause: a randomized
double blind trial. Maturitas 2003;45:241-246
Fugh-Berman A, Kronenberg F. Red clover (7rifolium
pratense) for menopausal women: current state of knowledge.
Menopause 2001;8:333-337

Davis SR. Phytoestrogen therapy for menopausal symptoms?
BMJ 2001;323:354-355

Schlemmer A, Jensen J, Riis BJ, Christiansen C. Smoking
induces increased androgen levels in early post-menopausal
women. Maturitas 1990;12:99-104

Ruiz E, Osorio E, Ortega E. Androgenic status in cyclic and
postmenopausal women: a comparison between smokers and
nonsmokers. Biochem Int 1992;27:841-845

Bachmann GA, Ebert GA, Burd ID. Vulvovaginal com-
plaints. In: Lobo RA, ed. Treatment of the Postmenopausal
Woman: Basic and Clinical Aspects. Philadelphia: Lippin-
cott Williams & Wilkins; 1999:195-201

Oriba HA, Maibach HI. Vulvar transepidermal water loss
(TEWL) decay curves. Effect of occlusion, delipidation, and
age. Acta Derm Venereol 1989;69:461-465

Bachmann GA, Nevadunsky NS. Diagnosis and treatment
of atrophic vaginitis. Am Fam Physician 2000;61:3090-3096
Julia J, Yacoub M, Levy G. Labial fusion causing urinary
incontinence in a postmenopausal female: a case report. Int
Urogynecol J Pelvic Floor Dysfunct 2003;14:360-361
Henry F, Pierard-Franchimont C, Cauwenbergh G,
Pierard GE. Age-related changes in facial skin contours
and rheology. ] Am Geriatr Soc 1997;45:220-222

Schmidt JB, Binder M, Demschik G, Bieglmayer C, Reiner
A. Treatment of skin aging with topical estrogens. Int J
Dermatol 1996;35:669—674

Hustin J, Van den Eynde JP. Cytologic evaluation of the
effect of various estrogens given in postmenopause. Acta
Cytol 1977;21:225-228

Bergman A. Alterations in the urogenital system. In: Mishell
DR, ed. Menopause: Physiology and Pharmacology.
Chicago: Year Book Medical Publishers; 1987

Salmon UJ, Walter RI, Geist SH. The use of estrogens in the
treatment of dysuria and incontinence in postmenopausal
women. Am ] Obstet Gynecol 1941;42:845-851

Marx P, Schade G, Wilbourn S, Blank S, Moyer DL, Nett
R. Low-dose (0.3 mg) synthetic conjugated estrogens A is
effective for managing atrophic vaginitis. Maturitas 2004;47:
47-54

Utian WH, Shoupe D, Bachmann G, Pinkerton JV, Pickar
JH. Relief of vasomotor symptoms and vaginal atrophy with
lower doses of conjugated equine estrogens and medrox-
yprogesterone acetate. Fertil Steril 2001;75: 1065-1079
Stone SC, Mickal A, Rye PH. Postmenopausal symptoma-
tology, maturation index, and plasma estrogen levels. Obstet
Gynecol 1975;45:625-627

Kaufman SA. Limited relationship of maturation index to
estrogen therapy for menopausal symptoms. An analysis of
200 patients. Obstet Gynecol 1967;30:399-407

Notelovitz M. Urogenital atrophy and low-dose vaginal
estrogen therapy. Menopause 2000;7:140-142

Caillouette JC, Sharp CF Jr, Zimmerman GJ, Roy S.
Vaginal pH as a marker for bacterial pathogens and
menopausal status. Am J Obstet Gynecol 1997;176:1270—
1275

Roy S, Caillouette JC, Roy T, Faden JS. Vaginal pH is
similar to follicle-stimulating hormone for menopause

diagnosis. Am J Obstet Gynecol 2004;190:1272-1277

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Davila GW, Singh A, Karapanagiotou I, et al. Are women
with urogenital atrophy symptomatic? Am ] Obstet Gynecol
2003;188:382-388

Tsai CC, Semmens JP, Semmens EC, Lam CF, Lee FS.
Vaginal physiology in postmenopausal women: pH value,
transvaginal electropotential difference, and estimated blood
flow. South Med J 1987;80:987-990

Steger R, Hafez E. Age-associated changes in the vagina. In:
Hafez E, Evans T, eds. Human Reproductive Medicine: The
Human Vagina. Amsterdam, the Netherlands: Elsevier/
North-Holland Biomedical Press; 1978:95-106

Burgos M, Roig de Vargas-Linares C. Ultrastructure of
the vaginal mucosa. In: Hafez E, Evans T, eds. Human
Reproductive Medicine: The Human Vagina. Amsterdam,
the Netherlands: Elsevier/North-Holland Biomedical Press;
1978:63-93

Dennerstein L, Dudley EC, Hopper JL, Guthrie JR, Burger
HG. A prospective population-based study of menopausal
symptoms. Obstet Gynecol 2000;96:351-358

Averette HE, Weinstein GD, Frost P. Autoradiographic
analysis of cell proliferation kinetics in human genital tissues.
I. Normal cervix and vagina. Am J Obstet Gynecol 1970;
108:8-17

Pschera H, Hjerpe A, Carlstrom K. Influence of the maturity
of the vaginal epithelium upon the absorption of vaginally
administered estradiol-17 beta and progesterone in post-
menopausal women. Gynecol Obstet Invest 1989;27:204—
207

Carlstrom K, Pschera H, Lunell NO. Serum levels of
oestrogens, progesterone, follicle-stimulating hormone and
sex-hormone-binding globulin during simultaneous vaginal
administration of 17 beta-oestradiol and progesterone in
the pre- and post-menopause. Maturitas 1988;10:307—
316

Leiblum S, Bachmann G, Kemmann E, Colburn D,
Swartzman L. Vaginal atrophy in the postmenopausal
woman. The importance of sexual activity and hormones.
JAMA 1983;249:2195-2198

Notelovitz M. Estrogen therapy in the management of
problems associated with urogenital ageing: a simple
diagnostic test and the effect of the route of hormone
administration. Maturitas 1995;22:531-S33

Blakeman PJ, Hilton P, Bulmer JN. Oestrogen and
progesterone receptor expression in the female lower urinary
tract, with reference to oestrogen status. BJU Int 2000;86:
32-38

Belchetz PE. Hormonal treatment of postmenopausal
women. N Engl ] Med 1994;330:1062-1071

Versi E, Cardozo L, Brincat M, Cooper D, Montgomery J,
Studd J. Correlation of urethral physiology and skin collagen
in postmenopausal women. Br ] Obstet Gynaecol 1988;95:
147-152

Bergman A, Elia G, Cheung D, Perelman N, Nimni ME.
Biochemical composition of collagen in continent and stress
urinary incontinent women. Gynecol Obstet Invest 1994;37:
48-51

Stumpf WE, Sar M, Joshi SG. Estrogen target cells in the
skin. Experentia 1974;30:196-198

Falconer C, Ekman G, Malmstrom A, Ulmsten U.
Decreased collagen synthesis in stress-incontinent women.
Obstet Gynecol 1994;84:583-586

Smith P. Estrogens and the urogenital tract. Acta Obstet
Gynecol Scand 1993;157:1-26



138

SEMINARS IN REPRODUCTIVE MEDICINE/VOLUME 23, NUMBER 2 2005

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Levin RM, Jacobowitz D, Wein AJ. Autonomic innervation
of rabbit urinary bladder following estrogen administration.
Urology 1981;17:449-453

Hodgson BJ, Dumas S, Bolling DR, Heesch CM. Effect of
estrogen on sensitivity of rabbit bladder and urethra to
phenylephrine. Invest Urol 1978;16:67-69

Robinson D, Cardozo LD. The role of estrogens in
female lower urinary tract dysfunction. Urology 2003;62:
45-51

Batra S, Andersson KE. Oestrogen-induced changes in
muscarinic receptor density and contractile responses in the
female rabbit urinary bladder. Acta Physiol Scand 1989;137:
135-141

Elliott RA, Castleden CM, Miodrag A, Kirwan P. The
direct effects of diethylstilboestrol and nifedipine on the
contractile responses of isolated human and rat detrusor
muscles. Eur J Clin Pharmacol 1992;43:149-155
Kronenberg F, Fugh-Berman A. Complementary and
alternative medicine for menopausal symptoms: a review of
randomized, controlled trials. Ann Intern Med 2002;137:
805-813

Nichols KC, Schenkel L, Benson H. 17 beta-estradiol
for postmenopausal estrogen replacement therapy. Obstet
Gynecol Surv 1984;39:230-245

Antoniou G, Kalogirou D, Karakitsos P, Antoniou D,
Kalogirou O, Giannikos L. Transdermal estrogen with a
levonorgestrel-releasing intrauterine device for climacteric
complaints versus estradiol-releasing vaginal ring with a
vaginal progesterone suppository: clinical and endometrial
responses. Maturitas 1997;26:103-111

Laufer LR, DeFazio JL, Lu JK, et al. Estrogen replacement
therapy by transdermal estradiol administration. Am J
Obstet Gynecol 1983;146:533-540

Shulman LP, Yankov V, Uhl K. Safety and efficacy of a
continuous once-a-week 17beta-estradiol/levonorgestrel
transdermal system and its effects on vasomotor symptoms
and endometrial safety in postmenopausal women: the
results of two multicenter, double-blind, randomized,
controlled trials. Menopause 2002;9:195-207

Henzl MR, Loomba PK. Transdermal delivery of sex
steroids for hormone replacement therapy and contraception.
A review of principles and practice. ] Reprod Med 2003;
48:525-540

Archer DF. Percutaneous 17beta-estradiol gel for the
treatment of vasomotor symptoms in postmenopausal
women. Menopause 2003;10:516-521

Rigg LA, Milanes B, Villanueva B, Yen SS. Efficacy of
intravaginal and intranasal administration of micronized
estradiol-17beta. J Clin Endocrinol Metab 1977;45:1261—
1264

Cicinelli E, Di Naro E, De Ziegler D, et al. Placement of the
vaginal 17beta-estradiol tablets in the inner or outer one
third of the vagina affects the preferential delivery of 17beta-
estradiol toward the uterus or periurethral areas, thereby
modifying efficacy and endometrial safety. Am ] Obstet
Gynecol 2003;189:55-58

Speroff L. Efficacy and tolerability of a novel estradiol
vaginal ring for relief of menopausal symptoms. Obstet
Gynecol 2003;102:823-834

Mandel FP, Geola FL, Meldrum DR, et al. Biological effects
of various doses of vaginally administered conjugated equine
estrogens in postmenopausal women. ] Clin Endocrinol

Metab 1983;57:133-139

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

Zegura B, Keber I, Sebestjen M, Koenig W. Double blind,
randomized study of estradiol replacement therapy on
markers of inflammation, coagulation and fibrinolysis.
Atherosclerosis 2003;168:123-129

Vongpatanasin W, Tuncel M, Wang Z, Arbique D, Mehrad
B, Jialal I. Differential effects of oral versus transdermal
estrogen replacement therapy on C-reactive protein in
postmenopausal women. ] Am Coll Cardiol 2003;41:1358—
1363

Hemelaar M, van der Mooren M]J, Mijatovic V, et al. Oral,
more than transdermal, estrogen therapy improves lipids and
lipoprotein(a) in postmenopausal women: a randomized,
placebo-controlled study. Menopause 2003;10:550-558
Vehkavaara S, Silveira A, Hakala-Ala-Pietila T, et al. Effects
of oral and transdermal estrogen replacement therapy on
markers of coagulation, fibrinolysis, inflammation and serum
lipids and lipoproteins in postmenopausal women. Thromb
Haemost 2001;85:619-625

Post MS, van der Mooren M], van Baal WM, et al. Effects of
low-dose oral and transdermal estrogen replacement therapy
on hemostatic factors in healthy postmenopausal women: a
randomized placebo-controlled study. Am J Obstet Gynecol
2003;189:1221-1227

Kroon UB, Silfverstolpe G, Tengborn L. The effects of
transdermal estradiol and oral conjugated estrogens on
haemostasis variables. Thromb Haemost 1994;71:420-423
Scarabin PY, Alhenc-Gelas M, Plu-Bureau G, Taisne P,
Agher R, Aiach M. Effects of oral and transdermal estrogen/
progesterone regimens on blood coagulation and fibrinolysis
in postmenopausal women. A randomized controlled trial.
Arterioscler Thromb Vasc Biol 1997;17:3071-3078

Caine YG, Bauer KA, Barzegar S, et al. Coagulation
activation following estrogen administration to postmeno-
pausal women. Thromb Haemost 1992;68:392-395
Scarabin PY, Perez Gutthann S, Garcia Rdriguez LA.
Recent epidemiological studies of the association between
hormone replacement therapy and venous thromboembo-
lism. A review. Drug Saf 1998;18:117-123

Scarabin PY, Oger E, Plu-Bureau G. Differential association
of oral and transdermal oestrogen-replacement therapy with
venous thromboembolism risk. Lancet 2003;362:428-432
Rossouw JE, Anderson GL, Prentice RL, et al. Risks and
benefits of estrogen plus progestin in healthy postmenopau-
sal women: principal results From the Women’s Health
Initiative randomized controlled trial. JAMA 2002;288:321—
333

Anderson GL, et al. Effects of conjugated equine estrogen in
postmenopausal women with hysterectomy: the Women’s
Health Initiative randomized controlled trial. JAMA 2004;
291:1701-1712

Pinkerton JV, Limacher M, Assaf AR, et al. Influence of
raloxifene on the efficacy of an estradiol-releasing ring for
treating vaginal atrophy in postmenopausal women. Meno-
pause 2003;10:45-52

Parsons A, Merritt D, Rosen A, et al. Effect of raloxifene on
the response to conjugated estrogen vaginal cream or
nonhormonal moisturizers in postmenopausal vaginal atro-
phy. Obstet Gynecol 2003;101:346-352

Naessen T, Berglund L, Ulmsten U. Bone loss in elderly
women prevented by ultralow doses of parenteral 17beta-
estradiol. Am J Obstet Gynecol 1997;177:115-119
Prestwood KM, Kenny AM, Kleppinger A, Kulldorft M.

Ultralow-dose micronized 17beta-estradiol and bone density



VAGINAL HORMONE THERAPY/BALLAGH

139

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

and bone metabolism in older women: a randomized con-
trolled trial. JAMA 2003;290:1042-1048

Naessen T, Rodriguez-Macias K, Lithell H. Serum lipid
profile improved by ultra-low doses of 17 beta-estradiol
in elderly women. J Clin Endocrinol Metab 2001;86:2757—
2762

Gabrielsson J, Wallenbeck I, Birgerson L. Pharmacokinetic
data on estradiol in light of the estring concept. Estradiol and
estring pharmacokinetics. Acta Obstet Gynecol Scand Suppl
1996;163:26-31

Henriksson L, Stjernquist M, Boquist L, Alander U, Selinus
I. A comparative multicenter study of the effects of
continuous low-dose estradiol released from a new vaginal
ring versus estriol vaginal pessaries in postmenopausal
women with symptoms and signs of urogenital atrophy.
Am ] Obstet Gynecol 1994;171:624-632

Casper F, Petri E. Local treatment of urogenital atrophy
with an estradiol-releasing vaginal ring: a comparative and a
placebo-controlled multicenter study. Vaginal Ring Study
Group. Int Urogynecol J Pelvic Floor Dysfunct 1999;10:
171-176

Lose G, Englev E. Oestradiol-releasing vaginal ring versus
oestriol vaginal pessaries in the treatment of bothersome
lower urinary tract symptoms. BJOG 2000;107:1029-1034
Ayton RA, Darling GM, Murkies AL, et al. A comparative
study of safety and efficacy of continuous low dose oestradiol
released from a vaginal ring compared with conjugated
equine oestrogen vaginal cream in the treatment of
postmenopausal urogenital atrophy. Br ] Obstet Gynaecol
1996;103:351-358

Barentsen R, van de Weijer PH, Schram JH. Continuous
low dose estradiol released from a vaginal ring versus estriol
vaginal cream for urogenital atrophy. Eur ] Obstet Gynecol
Reprod Biol 1997;71:73-80

Eriksen B. A randomized, open, parallel-group study on the
preventive effect of an estradiol-releasing vaginal ring
(Estring) on recurrent urinary tract infections in postmeno-
pausal women. Am J Obstet Gynecol 1999;180:1072-1079
Mettler L, Olsen PG. Long-term treatment of atrophic
vaginitis with low-dose oestradiol vaginal tablets. Maturitas
1991;14:23-31

Rioux JE, Devlin C, Gelfand MM, Steinberg WM,
Hepburn DS. 17beta-estradiol vaginal tablet versus
conjugated equine estrogen vaginal cream to relieve meno-
pausal atrophic vaginitis 2000;7:156-161

Manonai J, Theppisai U, Chittacharoen A. Effect and safety
of 17 beta-estradiol vaginal tablet in postmenopausal women
with urogenital symptoms. ] Med Assoc Thai 2001;84:1015—
1020

Wesel S, Etienne J, Lestienne MC. Clinical, cytological
and biological study of the intra-vaginal administration
of oestriol (Ortho-Gynest) in post-menopausal patients.
Maturitas 1981;3:271-277

Rigg LA, Hermann H, Yen SS. Absorption of estrogens
from vaginal creams. N Engl ] Med 1978;298:195-197
Heimer GM, Englund DE. Enterohepatic recirculation of
oestriol studied in cholecystectomized and non-cholecystec-
tomized menopausal women. Ups ] Med Sci 1984;89:107—
115

Wolf H, Wandt H, Jonat W. Immunohistochemical
evidence of estrogen and progesterone receptors in the
female lower urinary tract and comparison with the vagina.

Gynecol Obstet Invest 1991;32:227-231

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Pacchioni D, Revelli A, Casetta G, et al. Immunohisto-
chemical detection of estrogen and progesterone receptors in
the normal urinary bladder and in pseudomembranous
trigonitis. ] Endocrinol Invest 1992;15:719-725

Rud T. The effects of estrogens and gestagens on the urethral
pressure profile in urinary continent and stress incontinent
women. Acta Obstet Gynecol Scand 1980;59:265-270
Kaunitz A, Nelson A, Wysocki S, Schnare S. Frequent
urination and Depo-Provera. Ask the experts. Contracept
Technol Update 1998;19:160-161

Paterson ME, Wade-Evans T, Sturdee DW, Thom MH,
Studd JW. Endometrial disease after treatment with
oestrogens and progestogens in the climacteric. BMJ 1980;
280:822-824

Greenblatt RB. Estrogen therapy for postmenopausal
females. N Engl ] Med 1965;272:305-308

Nachtigall LE, Wade-Evans T, Sturdee DW, Thom MH,
Studd JW. Estrogens and endometrial carcinoma [letter]. N
Engl ] Med 1976;294:848

Whitehead MI, Townsend PT, Pryse-Davies J, Ryder TA,
King RJ. Effects of estrogens and progestins on the
biochemistry and morphology of the postmenopausal
endometrium. N Engl ] Med 1981;305:1599-1605

Studd JWW, Thom MH, Paterson MEL, Wade-Evans T.
The prevention and treatment of endometrial pathology in
postmenopausal women receiving exogenous estrogens. In:
Pasetto N, Paoletti R, Ambrus JL, eds. The Menopause and
Postmenopause. Lancaster, PA: MTP Press; 1980:127-139
Gambrell RD Jr. Cancer in the older woman: diagnosis and
prevention. Geriatrics 1988;43:27-36

Gambrell RD Jr, Massey FM, Castaneda TA, Ugenas A],
Ricci CA, Wright JM. Use of the progestogen challenge test
to reduce the risk of endometrial cancer. Obstet Gynecol
1980;55:732-738

Nachtigall LE. Clinical trial of the estradiol vaginal ring in
the U.S. Maturitas 1995;22:543-547

The Writing Group for the PEPI Trial. Effects of estrogen
or estrogen/ progestin regimens on heart disease risk factors
in postmenopausal women. The Postmenopausal Estrogen/
Progestin Interventions (PEPI) Trial. JAMA 1995;273:199—
208

Suvanto-Luukkonen E, Malinen H, Sundstrom H,
Penttinen ], Kauppila A. Endometrial morphology during
hormone replacement therapy with estradiol gel combined
to levonorgestrel-releasing intrauterine device or natural
progesterone. Acta Obstet Gynecol Scand 1998;77:758—
763

Vilodre LC, Osorio Wender MC, et al. Endometrial
response to a cyclic regimen of percutaneous 17beta-estradiol
and low-dose vaginal micronized progesterone in women
with mild-to-moderate hypertension. Gynecol Endocrinol
2003;17:323-328

Gillet JY, Andre G, Faguer B, et al. Induction of amenorrhea
during hormone replacement therapy: optimal micronized
progesterone dose. A multicenter study. Maturitas 1994;19:
103-115

Ross D, Pryse-Davies ], Bergeron C, Collins WP,
Whitehead MI. Randomized, double-blind, dose-ranging
study of the endometrial effects of a vaginal progesterone gel
in estrogen-treated postmenopausal women. Am ] Obstet
Gynecol 1997;177:937-941

Rabe T, Mueck AO, Deuringer FU, Vladescu E, Runne-
baum B. Spacing-out of progestin—efficacy, tolerability and



140

SEMINARS IN REPRODUCTIVE MEDICINE/VOLUME 23, NUMBER 2 2005

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

compliance of two regimens for hormonal replacement in the
late postmenopause. Gynecol Endocrinol 1997;11:383-392
Hirvonen E, Crona N, Wahlstrom T, Backstrom AC. Effect
of an estradiol gel with monthly or quarterly progestogen on
menopausal symptoms and bleeding. Climacteric 2000;3:
262-270

Lethaby A, Suckling ], Barlow D, Farquhar CM, Jepson RG,
Roberts H. Hormone replacement therapy in postmenopau-
sal women: endometrial hyperplasia and irregular bleeding.
Cochrane Database Syst Rev 2004;3: CD000402

Ettinger B, Selby J, Citron JT, Vangessel A, Ettinger VM,
Hendrickson RM. Cyclic hormone replacement therapy
using quarterly progestin. Obstet Gynecol 1994;83:693-700
Raudaskoski T, Tapanainen ], Tomas E, et al. Intrauterine
10 microg and 20 microg levonorgestrel systems in
postmenopausal women receiving oral oestrogen replace-
ment therapy: clinical, endometrial and metabolic response.
BJOG 2002;109:136-144

Wren BG, McFarland K, Edwards L, et al. Effect of
sequential transdermal progesterone cream on endometrium,
bleeding pattern, and plasma progesterone and salivary
progesterone levels in postmenopausal women. Climacteric
2000;3:155-160

Cooper A, Spencer C, Whitehead MI, Ross D, Barnard GJ,
Collins WP. Systemic absorption of progesterone from
Progest cream in postmenopausal women. Lancet 1998;351:
1255-1256

Lewis ]G, 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

Practice Committee of the Americal Society for Reproduc-
tive Medicine. Estrogen and progestogen therapy in
postmenopausal women. Fertil Steril 2004;81:231-241
North American Menopause Society. Role of progestogen in
hormone therapy for postmenopausal women: position
statement of The North American Menopause Society.
Menopause 2003;10:113-132

White VE, Bennett L, Raffin S, Emmett K, Coleman MJ.
Use of unopposed estrogen in women with uteri: prevalence,

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

clinical implications, and economic consequence. Menopause
2000;7:123-128

Keenan NL, Franks AL, Croft JB, Scholes D, Murray ET.
Vaginal estrogen creams: use patterns among a cohort of
women. ] Am Geriatr Soc 1999;47:65-70

Parker-Pope T. Menopausal women have new options
for safely taking hormone treatments. The Wall Street
Journal Oct. 12, 2004:D1

Utian WH, Burry KA, Archer DF, et al. Efficacy and safety
of low, standard, and high dosages of an estradiol transdermal
system (Esclim) compared with placebo on vasomotor
symptoms in highly symptomatic menopausal patients. The
Esclim Study Group. Am J Obstet Gynecol 1999;181:71-79
Pickar JH, Yeh IT, Wheeler JE, Cunnane MF, Speroff L.
Endometrial effects of lower doses of conjugated equine
estrogens and medroxyprogesterone acetate: two-year sub-
study results. Fertil Steril 2003;80:1234-1240

Key TJ, Pike MC. The dose-effect relationship between
‘unopposed’ oestrogens and endometrial mitotic rate: its
central role in explaining and predicting endometrial cancer
risk. Br J Cancer 1988;57:205-212

Tourgeman DE, Boostanfar R, Chang L, Lu J, Stanczyk FZ,
Paulson R]. Is there evidence for preferential delivery of
ovarian estradiol to the endometrium? Fertil Steril 2001;75:
1156-1158

Felding C, Mikkelsen AL, Clausen HV, Loft A, Larsen LG.
Preoperative treatment with oestradiol in women scheduled
for vaginal operation for genital prolapse. A randomised,
double-blind trial. Maturitas 1992;15:241-249

Gerbaldo D, Ferraiolo A, Croce S, Truini M, Capitanio GL.
Endometrial morphology after 12 months of vaginal oestriol
therapy in post-menopausal women. Maturitas 1991;13:
269-274

Weiderpass E, Baron JA, Adami HO, et al. Low-potency
oestrogen and risk of endometrial cancer: a case-control
study. Lancet 1999;353:1824-1828

Ginsburg ES, Walsh BW, Gao X, Gleason RE, Feltmate C,
Barbieri RL. The effect of acute ethanol ingestion on
estrogen levels in postmenopausal women using transdermal

estradiol. ] Soc Gynecol Investig 1995;2:26-29



