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OBJECTIVE: To comprehensively review and critically

assess the literature on vaginal estrogen and its alter-

natives for women with genitourinary syndrome of

menopause and to provide clinical practice guidelines.

DATA SOURCES: MEDLINE and Cochrane databases

were searched from inception to April 2013. We included

randomized controlled trials and prospective comparative

studies. Interventions and comparators included all com-

mercially available vaginal estrogen products. Placebo, no

treatment, systemic estrogen (all routes), and nonhormonal

moisturizers and lubricants were included as comparators.

METHODS OF STUDY SELECTION: We double-screened

1,805 abstracts, identifying 44 eligible studies. Discrep-

ancies were adjudicated by a third reviewer. Studies were

individually and collectively assessed for methodologic

quality and strength of evidence.

TABULATION, INTEGRATION, AND RESULTS: Studies

were extracted for participant, intervention, comparator,

and outcomes data, including patient-reported atrophy

symptoms (eg, vaginal dryness, dyspareunia, dysuria,

urgency, frequency, recurrent urinary tract infection (UTI),

and urinary incontinence), objective signs of atrophy,

urodynamic measures, endometrial effects, serum estradiol

changes, and adverse events. Compared with placebo,

vaginal estrogens improved dryness, dyspareunia, urinary

urgency, frequency, and stress urinary incontinence (SUI)

and urgency urinary incontinence (UUI). Urinary tract

infection rates decreased. The various estrogen preparations

had similar efficacy and safety; serum estradiol levels

remained within postmenopausal norms for all except

high-dose conjugated equine estrogen cream. Endometrial

hyperplasia and adenocarcinoma were extremely rare

among those receiving vaginal estrogen. Comparing vaginal

estrogen with nonhormonal moisturizers, patients with two

or more symptoms of vulvovaginal atrophy were substan-

tially more improved using vaginal estrogens, but those with

one or minor complaints had similar symptom resolution

with either estrogen or nonhormonal moisturizer.

CONCLUSION: All commercially available vaginal estro-

gens effectively relieve common vulvovaginal atrophy-

related complaints and have additional utility in patients

with urinary urgency, frequency or nocturia, SUI and

UUI, and recurrent UTIs. Nonhormonal moisturizers are

a beneficial alternative for those with few or minor

atrophy-related symptoms and in patients at risk for

estrogen-related neoplasia.

CLINICAL TRIAL REGISTRATION: PROSPERO Interna-

tional prospective register of systematic reviews, http://

www.crd.york.ac.uk/PROSPERO/, CRD42013006656.

(Obstet Gynecol 2014;124:1147–56)

DOI: 10.1097/AOG.0000000000000526

Genitourinary syndrome of menopause is the
constellation of symptoms and signs associated

with decreased estrogen levels that can involve
the genital system (eg, vaginal or vulvar dryness,
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burning, dyspareunia) or the lower urinary tract (eg,
dysuria, urgency, frequency).1 Prevalence estimates
vary, but approximately half of postmenopausal U.S.
women report these atrophy-related symptoms, and
the negative effect on quality of life is substantial.2–4

Unlike vasomotor symptoms that tend to decrease
over time, genitourinary syndrome of menopause
will not spontaneously remit and commonly recurs
when hormones are withdrawn.3,5

Local vaginal estrogen therapy clearly has utility in
treating atrophic vaginitis.5,6 A possible role for local
estrogen in the management of lower urinary tract
symptoms has also been described.7,8 Unfortunately,
among women self-reporting genitourinary syndrome
of menopause, only approximately half seek medical
attention or are offered help by their health care pro-
viders, and fewer than half are satisfied with available
guidance or information.4,9 Patient hesitancy to con-
tinue use of vaginal estrogens4,10 despite evidence of
efficacy underscores a need for an updated comprehen-
sive, systematic review of efficacy and safety of vaginal
estrogens and their alternatives in treatment of genito-
urinary syndrome of menopause and development of
guidelines to assist health care providers and patients
with treatment choices. The Society of Gynecologic
Surgeons (SGS) Systematic Group Review aimed to
systematically and critically compare efficacy and safety
of vaginal estrogens with placebo, each other, systemic
estrogen, and nonhormonal vaginal alternatives in the
management of genitourinary syndrome of menopause
with the balance of these benefits and harms used to
generate evidence-based clinical practice guidelines.

SOURCES

The SGS Systematic Group Review performed a search
to identify studies comparing vaginal estrogen applica-
tion with other interventions aimed at treatment of
genitourinary syndrome of menopause following stan-
dard systematic review methodology.11 MEDLINE and
Cochrane Central Register of Controlled Trials were
searched from their inception until April 22, 2013. The
search included numerous terms for estrogen products
and vulvovaginal and lower urinary tract complaints and
was limited to comparative studies (Appendix 1, avail-
able online at http://links.lww.com/AOG/A569).

STUDY SELECTION

Participants of interest were postmenopausal women
identified as having genitourinary syndrome of
menopause.1 All commercially available vaginal
estrogen creams, tablets, suppositories, and rings in-
tended for local (not systemic) therapy were allowed
as interventions and comparators, including estriol

products not U.S. Food and Drug Administration–
approved but commonly used outside the United
States. Placebo, no intervention, systemic estrogen
therapy (any route), and vaginal lubricants and mois-
turizers were also permitted as comparators. The main
outcomes of interest were patient-reported subjective
symptoms of genitourinary syndrome of menopause:
vaginal dryness, itching or burning, “most bother-
some symptom,” dysuria, urinary urgency, frequency
or nocturia, urge and stress urinary incontinence
(SUI), and urinary tract infection (UTI). Measures of
objective atrophy were also collected: vaginal pH,
vaginal maturation index, and examiner-graded signs
of atrophy (eg, pallor, petechiae, moisture, elasticity).
Urodynamic measures were extracted. Assessments of
effects on the endometrium included biopsy results,
endometrial thickness by transvaginal ultrasonogra-
phy, and progesterone challenge testing. Serum estra-
diol levels were extracted. Adverse events and
discontinuation rates and reasons were catalogued.

The titles, abstracts, and full texts (when neces-
sary) were double-screened for eligibility by nine
reviewers and discrepancies adjudicated by a third
reviewer. Abstract screening was conducted using
Abstrackr (http://abstrackr.cebm.brown.edu/).12 Data
extraction was then completed in duplicate by the
same nine independent reviewers, all with experience
in the systematic review process,13,14 into customized
forms in the Systematic Review Data Repository,
which is maintained by the Agency for Healthcare
Research and Quality; it is an open, searchable
archive of systematic reviews with data accessible at
http://srdr.ahrq.gov.

We assessed the methodologic quality of each
study using predefined criteria from a three-category
system modified from the Agency for Healthcare
Research and Quality.15 Studies were graded as good
(A), fair (B), or poor (C) quality based on scientific
merit, the likelihood of biases, and the completeness
of reporting. The quality of individual outcomes was
separately graded within each study. Data from eligi-
ble papers were extracted and then grouped by com-
parator type. For each grouping, an “evidence profile”
was generated by grading the quality of evidence for
each outcome (eg, vaginal dryness, dyspareunia, estra-
diol level) across studies. We considered methodologic
quality, consistency of results across studies, directness
of evidence, and other factors such as imprecision or
sparseness of evidence to determine an overall quality
of evidence in accordance with the Grades for Recom-
mendation, Assessment, Development and Evaluation
system, which categorizes based on four quality rat-
ings: high, moderate, low, and very low.16
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As was described previously,13 we developed
guideline statements balancing benefits and harms of
the compared interventions while incorporating the
overall quality of evidence across all outcomes of
interest. All guideline statements were assigned an
overall level of strength to the recommendation
(1—“strong” or 2—“weak”) based on the quality of
the supporting evidence and the size of the net med-
ical benefit. The implications for patients, physicians,
and policymakers are detailed in the “Discussion.”
The review and guidelines were presented for public
comment at the SGS Annual Scientific Meeting in
March 2014 and posted on the SGS web site, after
which comments were solicited for 4 weeks.

RESULTS

The MEDLINE and Cochrane databases search iden-
tified 1,805 citations. Figure 1 outlines the reasons for
exclusion of all but 44 studies of interest, which stem
from postmenopausal women presenting with genitouri-
nary syndrome ofmenopause. Fourteen studies (Table 1)
compare a vaginal estrogen with placebo17–29 or no treat-
ment30; 18 trials compare it with another vaginal estro-
gen21,31–48; five trials compare it with an estrogen (by
various routes) designed to deliver a systemic dose49–54;
and five trials compare vaginal estrogen with nonhor-
monal moisturizer or lubricant.55–60 The summary
of nonplacebo-controlled studies is in Appendix 2
(available online at http://links.lww.com/AOG/A569).
Two studies fit none of these four categorizations.61,62

Overall study quality was deemed poor in 10 studies,
fair in 18, and good in 16 (Table 1) (Appendix 2,
http://links.lww.com/AOG/A569). Study arm sample
sizes ranged from eight to 828. Study duration was
most commonly 12 weeks (24 studies) but ranged up
to 52 weeks in six studies.

Fourteen studies comparing vaginal estrogen with
placebo (or no treatment) included 4,232 participants.
Overall quality of evidence for this group of studies
was fair. Various formulations of vaginal estrogen
applied at typical, approved doses consistently dem-
onstrated net benefits. Common genital complaints of
vaginal dryness, itching or burning, and dyspareunia
all were improved with estrogen use (moderate-quality
evidence). Common urinary complaints also were
improved using local estrogens: dysuria and urinary
urgency (low-quality evidence) and frequency or nocturia
(very low-quality evidence). Stress urinary incontinence
and UUI also were improved (low-quality and moderate-
quality evidence, respectively). Compared with placebo,
vaginal estrogen increased maximum urethral closure
pressure (low-quality evidence),22 decreased the num-
ber of patients with detrusor overactivity (low-quality

evidence), and increased maximum cystometric capac-
ity (moderate-quality evidence).29 The frequency of
UTI was reduced with use of vaginal estrogen (mod-
erate-quality evidence).

Considering these estrogen-compared with-pla-
cebo trials, among patients with an intact uterus,
endometrial pathology was rarely encountered during
and up to 1 year of use (high-quality evidence); there
was one study participant in one trial28 among 205
women (0.5%) followed for 1 year who received 10
micrograms Vagifem (estradiol vaginal tablet) and
was diagnosed with endometrial adenocarcinoma
stage II, grade 2. However, there were no baseline
biopsies in this study. Another trial also following pa-
tients for 1 year reported one of 32 (3.1%) patients
receiving the estradiol vaginal tablet (25 micrograms)
having endometrial hyperplasia (without atypia) on
biopsy.17 No other cases of endometrial hyperplasia
or more serious pathology were reported in any of the
four other studies that sampled the endome-
trium,18,20,24,25 although two of these followed partic-
ipants for only 12 weeks20,25 and another for

Fig. 1. Flow diagram of study search and systematic review.
*One study in two parts has components that are both
vaginal estrogen compared with placebo and vaginal
estrogen compared with another vaginal estrogen.20
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6 months.24 Collectively, from these six studies, the
total reported number of women given vaginal estro-
gen from which biopsies were obtained was 600, and
these yielded the one endometrial cancer diagnosis
described previously (0.17%). Because these were trials
of various quality and some with very limited duration
of follow-up, more precise estimates of endometrial
safety cannot be determined. There were no differences
in serum estradiol levels in women taking vaginal estro-
gen compared with placebo (high-quality evidence).
Overall, there were no differences in reported adverse
events comparing vaginal estrogen with placebo, but
these data were variably reported (Table 1).

Eighteen studies comparing one type of vaginal
estrogen with another included 2,236 participants.
Overall quality of evidence was fair. Five of the trials
were designed as equivalence or noninferiority stud-
ies.31,32,34,39,41 With few exceptions, no differences were
found in efficacy or safety between different vaginal

estrogen preparations at typical doses and frequencies.
Vaginal dryness, itching or burning, atrophy-related
dyspareunia, dysuria, urgency, frequency, nocturia,
and SUI and UUI all were improved with available
estrogen treatments (moderate-quality evidence).
When a 1-mg vaginal estriol ovule was compared
with the same medication coupled with pelvic floor
muscle therapy, the estrogen-plus-muscle therapy
arm had superior improvement in SUI.35 There
were insufficient data to comment on whether one
formulation of estrogen was superior in reducing fre-
quency of UTIs. Ten studies reported endometrial
biopsy findings.31,32,34,38,40,42,44–48 Among patients with
an intact uterus (during and up to 1 year of vaginal
estrogen use), endometrial pathology was rarely abnor-
mal; this consisted of two cases of hyperplasia with
atypia in a study of 165 participants (1.2%) followed
for 12 weeks; one received an estradiol vaginal ring
and the other estriol cream.34 Differences in serum

Table 1. Studies of Vaginal Estrogen Compared With Placebo in Women With Genitourinary Syndrome
of Menopause

Study Author,
Country

Study
Quality Intervention (n) Comparator (n)

Follow-Up
Duration

Summary of Findings

Subjective Atrophy Measures

Dryness Dyspareunia

Itching
or

Burning

Bachmann,17 U.S. A Estradiol vaginal tablet 10, 25 micrograms
daily for 2 wk, then twice/wk (183)

Placebo tablet, same
frequency (47)

12* and 52 wk I I

Bachmann,18 U.S. A Conjugated estrogen cream 0.5 g daily for
21 d, then none for 7 d or twice/wk
(283)

Placebo cream 0.5 g,
same frequency
(140)

12* and 52 wk NS I NS

Cano,19 Spain B 50 micrograms estriol gel (1 g) daily for
21 d, then twice/wk (114)

Placebo gel 1 g, same
frequency (53)

12 wk I NS NS

Cardozo,20 U.K. C Estradiol vaginal tablet 25 micrograms,
frequency not stated (56)

Placebo tablet, same
frequency (54)

12 wk

Casper,21 Germany B Estradiol vaginal ring replaced after
12 wk (33)

Placebo ring; same
frequency (34)

24 wk NS I NS

Dessole,22 Italy B Estriol 1 mg ovule daily for 2 wk, then
2 mg once/wk (44)

Placebo ovule, same
frequency (44)

24 wk I I

Eriksen,23 Denmark A Estradiol vaginal tablet 25 micrograms
daily for 2 wk, then twice/wk (81)

Placebo tablet, same
frequency (83)

12 wk I I NS

Eriksen,30 Norway B Estradiol vaginal ring replaced every
12 wk (53)

No treatment (55) 36 wk I I NS

Foidart,24 Belgium B Estriol 3.5 mg vaginal suppository twice/
wk for 3 wk, then once/wk (56)

Placebo suppository,
same frequency (53)

24 wk I

Freedman,25 U.S. A Conjugated estrogen cream 1 g twice/wk
(150)

Placebo cream 1 g,
same frequency
(155)

12 wk I I I

Griesser,26 Germany A Estriol 0.2 mg or 0.03 mg ovule daily for
20 d, then twice/wk (142)

Placebo ovule, same
frequency (147)

12 wk Im Im Im

Raz,27 Israel B Estriol 0.5 mg cream daily for 2 wk, then
twice/wk (50)

Placebo cream, same
frequency (43)

1 and 8 mo

Simon,28 U.S. A Estradiol vaginal tablet 10 micrograms
daily for 2 wk, then twice/wk (205)

Placebo tablet, same
frequency (104)

12 and 52 wk Im Im Im

Simuni�c,29 Croatia A Estradiol vaginal tablet 25 micrograms
daily for 2 wk, then twice/wk (828)

Placebo tablet, same
frequency (784)

16 and 52 wk I I I

UUI, urgency urinary incontinence; SUI, stress urinary incontinence; UTI, urinary tract infection; I, outcome more favorable in Intervention;
C, outcome more favorable in Comparator; NS, no significant difference between Intervention and Comparator; Im, most bothersome
symptom, which included dryness, dyspareunia, itching, or burning.

* Placebo arm stopped at 12 weeks, after which all received estradiol vaginal tablet 25 micrograms17 or conjugated estrogen cream 0.5 g18;
summary of findings is for 12 weeks.
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estradiol levels were not identified between various estro-
gen delivery mechanisms with the exception of one
study comparing the 25-microgram estradiol vaginal tab-
let to 1.25 mg conjugated estrogen cream daily (ie, 2 g
cream daily); a higher percentage of the patients given
this conjugated estrogen cream dose had serum estradiol
levels above postmenopausal norms.46 However, this
dose is higher than that used in today’s general practice.

Five studies, with 226 participants, compared
typical vaginal estrogen formulations with an estrogen
or estrogen agonist delivered at systemic doses. Overall
quality of evidence was poor. The estradiol vaginal ring
(which releases 5–10 micrograms estradiol per day)
was involved in three studies: one compared with
another vaginal estrogen ring delivering 20–30 micro-
grams estradiol per day52; another study compared
with a low-dose transdermal estradiol patch (14 micro-
grams estradiol per day)51; and the third compared
with a higher dose transdermal estradiol patch (50 mi-
crograms per day).49 Long et al compared conjugated
estrogen 0.625 mg per day orally with 0.625 mg per
day by vaginal cream.53,54 Finally, one study compared
conjugated estrogen cream with a synthetic steroid hor-

mone estrogen agonist, tibolone, given orally.50 Similar
improvements for both vaginal and systemic therapies
were observed for vaginal dryness, dyspareunia, and
urinary complaints of dysuria, urgency, frequency, noc-
turia, and SUI (very low-quality to low-quality evi-
dence). No data were presented on frequency of
UTIs. There was no significant change in endometrial
thickness (moderate-quality evidence) or in response to
progesterone challenge test (very low quality), and no
cases of endometrial hyperplasia or cancer were iden-
tified in the one study reporting endometrial pathology
at 1 year.49 As expected, serum estradiol levels were
elevated more significantly using systemic therapy
compared with local estrogen (low-quality evidence).

Five studies compared vaginal estrogen with
Replens (nonhormonal moisturizer),55,57–59 hyaluronic
acid vaginal tablets,56 or lubricant gel.60 The overall
quality of evidence was poor, and 264 participants
were involved. Across these studies, vaginal estrogen
resulted in greater increases in vaginal maturation,
decreased vaginal pH, and improved objective meas-
ures of atrophy compared with nonhormonal mois-
turizers and lubricants alone (moderate-quality

Summary of Findings

Objective Atrophy Measures Lower Urinary Tract Atrophy and Infection

Overall
Adverse
Events

Serum
Estradiol

Vaginal
pH

Vaginal
Maturation
Indices

Investigator
Scales of
Atrophy Dysuria Urgency

Frequency
or Nocturia UUI SUI

UTI
Frequency

I I I NS NS

I I I NS

I I I NS NS

I NS NS NS

I I I NS NS NS

I I I I I NS

I I I I I NS

I I I NS NS NS I I I NS

I I NS I I NS NS

I I NS

I I I NS

I I

I I I NS

I I I I I I I NS NS
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evidence). The evidence does not suggest a difference
between estrogen and moisturizers or lubricants in the
improvement of individual atrophy symptoms of vag-
inal dryness, atrophy-related dyspareunia, itching or
burning, and urinary symptoms of dysuria and
urgency (low-quality evidence). However, patients
with composite symptoms (ie, two or more symptoms)
of vulvovaginal atrophy were substantially more
improved using vaginal estrogens (low-quality evi-
dence). Data were insufficient to comment on changes
in other urinary symptoms, incontinence, urodynamic
measures, or UTI frequency. Serum estradiol levels
did increase above baseline with vaginal estrogen in
a single study,60 but these levels were still within post-
menopausal norms. There were no significant differ-
ences in endometrial thickness with either type of
treatment (two studies reporting)55,60 and no reported
cases of endometrial hyperplasia or cancer (one trial
in two articles reporting at 12 weeks).58,59

Two studies could not be characterized by the four
groupings. Pinkerton et al61 found that the efficacy of
the estradiol vaginal ring for treatment of urogenital
symptoms was not adversely affected by the addition
of a selective estrogen receptor modulator, which acts
as an agonist in bone but an antagonist on some gen-
itourinary tissues. The final study was of postmeno-
pausal women with recurrent UTI; participants were
randomized to a 0.5-mg vaginal estriol tablet twice
weekly and an oral placebo pill or a vaginal placebo
tablet and 100 mg oral nitrofurantoin daily.62 In this
study, the participants randomized to antibiotic sup-
pression had fewer symptomatic UTI episodes.

DISCUSSION

The SGS Systematic Group Review has developed
evidence-based clinical practice guidelines for use of
vaginal estrogen in treating genitourinary syndrome of
menopause (Table 2). Each guideline received a “grade”
in two parts: strength of recommendation (15strong,
“we recommend” or 25weak, “we suggest”) and over-
all quality of evidence (high [A] to very low [D]). Most
of these recommendations are 2C, meaning low quality
of evidence supporting a suggestion that the majority of
patients would want to follow but many would not.
Physicians must still judge each patient independently
and arrive at a management decision consistent with
the individual’s preferences. From a policymaking
standpoint, there is still room for debate and need for
additional evidence. Some guidelines, however, rose to
recommendations with moderate quality of evidence
(ie, 1B), indicating that because benefits outweigh the
risks of treatment, most patients would want and
receive the recommended intervention.

In this review of studies using vaginal estrogen,
there were no cases of either thromboembolism or
breast cancer reported, but these data are clearly
limited, so the actual risks cannot be commented on
directly. Only one study included in this review
actually followed women with a personal history of
breast cancer.55 Those receiving vaginal estrogen had
greater improvement in a composite measure of both-
ersome atrophy and urinary symptoms than those
using a nonhormonal moisturizer, and there were no
significant changes in serum estrogen levels. Another
study—not included in our review because there was
no vaginal estrogen arm—comparing a nonhormonal
moisturizer (n544) with placebo cream (n542) in
postmenopausal breast cancer survivors concluded
that dryness and dyspareunia were significantly more
improved in the moisturizer group as were vaginal pH
and the vaginal maturation index.63 Taken together,
in postmenopausal women with bothersome genito-
urinary syndrome of menopause and a personal his-
tory of (or at high risk for) breast cancer, we suggest
primary application of a nonhormonal moisturizer,
but one may consider low-dose vaginal estrogen alter-
natives in refractory patients after informed under-
standing of potential risks and balancing of
individual preferences and needs (ungraded). Of the
currently available commercial vaginal estrogen prod-
ucts, the estradiol vaginal tablet and ring deliver the
smallest weekly doses of estradiol: 20 micrograms and
approximately 50 micrograms, respectively. Of note,
it is possible that even low-dose estrogen suppositories
such as these may interfere with the efficacy of aro-
matase inhibitors and should, therefore, probably be
avoided in those patients being treated with aromatase
inhibitors.64 These suggestions align with the 2012
American College of Obstetricians and Gynecologists
practice bulletin for managing gynecologic issues in
women with breast cancer.65

There was moderate-quality evidence that UTIs
were less frequent with use of vaginal estrogen in
women with vulvovaginal atrophy. The few studies
including patients with recurrent UTI were relatively
small and used different types of estrogen application.
When vaginal estrogen was compared directly with
antibiotic prophylaxis using oral nitrofurantoin, the
antibiotic was superior in prevention of symptomatic
recurrent infection.62 Nonetheless, these data are a sig-
nificant endorsement for vaginal estrogen therapy as
a preventive therapy in postmenopausal patients with
recurrent cystitis.

The strengths of this review are its robust meth-
odology and the transparent means of evidence-based
clinical practice guideline development. There are,
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however, several limitations. We cannot comment on
the relative efficacy or safety of ospemifene, com-
pounded vaginal estrogen products, or herbal or
natural alternatives. Clinical practice guidelines are
primarily based on moderate overall quality of evi-
dence. Most studies in this review had 12 weeks of
follow-up, so it is difficult to comment on longer-term
efficacy, risks, and tolerability of vaginal estrogens. Just
five of the 18 trials (28%) comparing one vaginal estrogen
type with another were powered as noninferiority studies,

suggesting a risk of underpowered studies (ie, type II
error) in the majority of these trials. Also, there were no
universal, validated tools for objective assessment of
vulvovaginal atrophy or subjective patient-reported atro-
phy-related symptoms, and the true effect of genitouri-
nary syndrome of menopause on quality of life was
rarely described. Overall, subjective measures of patient
bother were too disparate to combine for meta-analyses.
Finally, serum estradiol concentrations were determined
by radioimmunoassay in eight of 16 studies reporting

Table 2. Clinical Practice Guidelines for Treating Genitourinary Syndrome of Menopause

Presuming No Contraindication to
Vaginal Estrogen, in Postmenopausal
Women... Guideline Grade

1. with a single urogenital atrophy
complaint of vaginal dryness,
dyspareunia, itching or burning, dysuria,
or urinary urgency

we suggest application of either nonhormonal agents
(moisturizers, lubricants) or vaginal
estrogen.

2C

2. with a composite of multiple urogenital
atrophy complaints (vaginal dryness,
dyspareunia, itching or burning, dysuria,
or urinary urgency)

we suggest application of vaginal estrogen instead of
nonhormonal agents.

2C

3a. presenting with urogenital atrophy
complaints (eg, vaginal dryness,
dyspareunia, itching or burning, dysuria,
or urinary urgency) also reporting UUI

we recommend application of vaginal estrogen (agents
studied: estradiol vaginal ring and
tablet).

1B

3b. for those women whose additional
urinary complaints are frequency or
nocturia or SUI

we suggest application of vaginal estrogen. 2C

4a. with urogenital atrophy complaints
selecting a vaginal estrogen for treatment

we recommend application of any commercially available
vaginal estrogen at approved doses and
frequencies.

1B

4b. and presuming only genitourinary
syndrome of menopause complaints and
no other indications for systemic
estrogen therapy

we suggest application of vaginal estrogen instead of
systemic therapy.

2C

4c. the choice of vaginal estrogen (cream,
tablet, ovule, suppository, or ring) may
be directed by patient preference, ease
of application, or cost

Ungraded

5. with recurrent UTI with or without
urogenital atrophy complaints

we recommend application of vaginal estrogen (agents
studied: estradiol vaginal ring and estriol
products).

1B

6. with a uterus treated with vaginal
estrogen

we suggest clinician vigilance for possible emergence
of endometrial pathology—especially in
higher risk patients or those with
concerning symptoms.*

Ungraded

7. with personal history of breast or
endometrial cancer (or at high risk for
either) and bothersome genitourinary
syndrome of menopause

we suggest primary application of nonhormonal
moisturizer, but one may consider low-
dose vaginal estrogen alternatives after
informed understanding of potential risks
and balancing of individual preferences
and needs.

Ungraded

UUI, urgency urinary incontinence; SUI, stress urinary incontinence; UTI, urinary tract infection.
“Grade” provides a level of strength (1—“strong” or 2—“weak”) to the guideline combining quality of the supporting evidence (A—high to

D—very low) with size of net medical benefit. See “Discussion.”
* Data are insufficient to mandate endometrial surveillance or dictate frequency or means of surveillance.
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(50%) with the method of detection unreported in
the remainder. Radioimmunoassays have many
drawbacks—foremost may be insufficient sensitivity
for the very low physiologic serum concentrations of
estradiol in postmenopausal women. Thus, there may
have been small—but undetectable—elevations of serum
estradiol with use of vaginal estrogens (but perhaps still
in range of postmenopausal norms); the clinical rele-
vance of such changes is uncertain.66

In conclusion, this systematic review of randomized
trials and prospective comparative studies of vaginal
estrogen and common alternative therapies confirms the
efficacy of all commercially available vaginal estrogens
for the management of genitourinary syndrome of
menopause. Nonhormonal lubricants may be a useful
alternative for patients with mild or few urogenital
atrophy complaints and in women at risk for estrogen-
responsive neoplasia. Among those patients with more
bothersome vulvovaginal atrophy symptoms or urinary
complaints of urgency, frequency, nocturia, or SUI and
UUI, vaginal estrogen therapy may offer substantial
improvement in symptoms. Although these products
generally appear safe, a precise estimate of risk to the
endometrium with sustained vaginal estrogen use is not
clear, and additional long-term study with more consis-
tent assessment of the endometrium and more sensitive
assessment for changes in serum estradiol is needed.
Finally, further development and use of validated tools
for assessing atrophy response to therapy and effect on
patient quality of life is needed.
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