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Objective: Vaginal estrogen has been used for menopausal vaginal symptoms. Estrogen has been prescribed to prevent urinary tract 
infection, based in part on the belief that estrogen is effective and without adverse effects. We sought to find evidence supporting these 
beliefs in randomized controlled trials.
Evidence review: We performed a systematic review of randomized controlled studies of vaginal estrogen for the prevention of recur-
rent urinary tract infection in postmenopausal women and identified four independent studies, three of which were included in a pre-
vious review.
Results: Meta-analysis showed a protective effect of vaginal estrogen with a risk estimate of 0.4, 95% confidence interval 0.33 to 
0.59. The single trial that did not show a benefit of vaginal estrogen used a lubricating gel as a placebo. The funnel plot suggested 
the possibility of publication bias. No trial included long-term endometrial safety data.
Conclusion: We confirmed the protective effect of vaginal estrogen for recurrent urinary tract infection, but could not identify 
whether lubrication is part of the protective mechanism. Endometrial safety of vaginal estrogen cannot be assumed, because no ran-
domized placebo-controlled trials lasting more than 1 year with safety data were identified. There are data suggesting an association 
between vaginal estrogen and endometrial proliferation. (F S Rev � 2026;7:100104. �2026 by American Society for Reproductive 
Medicine.)
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M 
enopausal hormone therapy 
has become a popular topic
in medical and consumer

literature, and there has been partic-
ular interest in vaginal estrogens (1).
Some physicians and advocacy
groups recommend expanded, long-

term use of vaginal estrogens and 
argue that black box warnings on 
vaginal hormone therapy products 
have deterred women who could 
benefit from therapy (2–4). The Food 
and Drug Administration (FDA) 
removed the black box warning

requirement from estrogen therapies, 
including vaginal estrogen products, 
on November 10, 2025. Vaginal 
estrogens are effective in treating 
vaginal dryness and are being 
promoted to prevent incontinence, 
urinary tract infections, and the 
genitourinary syndrome of 
menopause. There have been claims 
that vaginal estrogens save lives (5). 
With renewed interest in 
menopausal hormone therapy and 
claims regarding vaginal estrogen 
safety and efficacy, an updated

ESSENTIAL POINTS
• We confirmed the protective effect of vaginal estrogen for recurrent urinary tract infection.
• We could not identify whether lubrication is part of the protective mechanism.
• No randomized placebo-controlled trials lasting more than 1 year with safety data were identified.
• Endometrial safety of long-term vaginal estrogen cannot be assumed.
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evidence summary on vaginal estrogens is warranted. We 
conducted a systematic review and meta-analysis of ran-
domized controlled trials to summarize the evidence on 
the efficacy and safety of vaginal estrogens for the treat-
ment of recurrent urinary tract infection (UTI). The most 
recent meta-analysis on the subject was published in 
2021 (6).

METHODS
This systematic review followed Preferred Reporting Items 
for Systematic reviews and Meta-Analyses (PRISMA) guide-
lines (Supplemental Table 1, available online) and was regis-
tered with the International Prospective Register of 
Systematic reviews (PROSPERO). The protocol is available 
as Supplement 2. Search terms included menopause, urinary 
tract infection, and vaginal estrogen, with subsequent re-
striction of the output to clinical trials. Searching was per-
formed in PubMed (Medline) and Scopus without 
restriction on date or language. We repeated the search in 
ClinicalTrials.gov, restricting the output to publications. Ci-
tations were downloaded to a spreadsheet and reviewed for 
use of a randomized clinical trial design and for a treatment 
arm using a pharmaceutical estrogen and a treatment arm 
using a placebo. Additional references were sought using 
the reference lists of identified studies and using the ‟cited 
by’’ feature of PubMed. Use of systemic estrogen was not

permitted. Inclusion of a progestin by any route was 
accepted. Any definition of UTI used by study investigators 
was accepted.

Abstracts were reviewed by two investigators (PAB and 
ARS) and selected papers were obtained in full text. The 
same two investigators reviewed the full-text papers inde-
pendently and summarized details in a spreadsheet. Study 
quality was evaluated using the Risk of Bias system devel-
oped for the Cochrane Collaboration (7), which evaluates 
six aspects of study design as having a high, low, or un-
known risk of bias. Risk of bias was assessed independently 
by two investigators (PAB and ARS) and agreement was 
reached by consensus. No studies were excluded on the basis 
of the risk of bias assessment. Data from the individual 
studies were entered into R version 4.6.0 for meta-analysis. 
The reliability of conclusions was assessed using the core 
grading of recommendations assessment, development, and 
evaluation (GRADE) method (8).

RESULTS
There were 63 unique papers obtained through our search 
strategy and reviewed in full text (Fig. 1). Full-text review 
yielded six papers that met our criteria. Further review of 
one paper revealed that the results were expressed as the 
number of positive urine cultures per treatment group (estra-
diol vs. placebo) rather than positive urine cultures per

FIGURE 1

Flow chart of the literature search.
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TABLE
 
1

Papers included in this review.

Citation
 

Inclusion/exclusion
 
criteria Treatments Results Comments

Dessole et al. 
(13) 2004

Postmenopausal women withurinary incontinence, urogenital 
atrophy, and recurrent urinary tract infection

Randomized
 
by drawing envelopes.Estriol 1 mg ovule once daily for 2 wk, then2

 
ovules weekly for 6 mo(n

 
=
 
44; 4 dropped out).Placebo
 
ovule on the same schedule(n

 
=
 
44; 7 dropped out)Subjects and investigators were blinded.

Midstream
 
urine for culture at the

beginning
 
of the study and after 6 mo.Bacteriuria = 
100,000

 
cfu/mL. At baseline, 

17
 
women

 
in
 
the treatment group and 16 in

 
the placebo group had bacteriuria. At the end of treatment, bacteriuria was found
 
in
 
6
 
treated

 
and

 
20
 
control women (13.6%

 
vs. 45.4%, P< 

.001
 
by χ

 
2
 ). For this 

analysis, dropouts were considered to have the same results at 6 mo as at baseline, so all of them 
appeared

 
in
 
the denominator 

(Table 2)

UTI symptoms not discussed. Investigators
kept dropouts in the denominator. For meta-analysis, we took them 

out of the 
denominator.

Ferrante et al. (14) 
2021

Recurrent UTI = 
2
 
UTIs in 6 mo or 3 UTIs in 12 mo. Amenorrhea for at least 12 mo. In women after hysterectomy, age >55 or menopausal symptoms for more 

than
 
1
 
y. Excluded for urologic surgery within 3 mo, painful bladder syndrome, history of UTI 

requiring
 
IV
 
meds, known cause of UTI (stones, fistulae, fecal 

incontinence, catheterization), 
urologic cancer, actively treated estrogen-sensitive tumor. No use of meds or supplements to prevent UTI within

 
3
 
mo.

1. Conjugated estrogen cream 
0.625

 
mg/g

 at 0.5 mg twice a week. Estradiol ring containing 2 mg every 3 mo. Placebo creamWhen
 
it was clear that recruitment was too slow, estrogen arms were combined so randomization

 
was 1:1 with 20 subjects in each

 
of two arms. Washout periods were reduced
 
to
 
improve recruitment and only one qualifying UTI in the history was needed

 
to
 
be culture-confirmed; the others 

could
 
be by urinalysis (positive nitrites or 

leukocyte esterase). Final numbers after 
dropouts: 11 placebo, 8 ring, 7 CEE cream.In
 
the ITT analysis, dropouts were 

considered
 
failures. Considered single-blind

 
by investigators.

UTI diagnosed in 9/18 women on estrogen and
 
16/17

 
on
 
placebo

 
(P =

 
.041

 
by χ

 
2
 or 

Fisher test). In subanalysis of the as-treated
 
groups, ring was better than placebo

 
(3/8

 
vs. 10/11), but estrogen cream

 
was not better than placebo(5/7

 
vs. 10/11). A 

total of 7/8 women on the ring correctly guessed that they were on
 
active treatment compared with 1/7 given
 
the cream 

and
 
3/11

 
on
 
placebo.

No
 
adverse events were attributed to therapy.

Investigators present ITT analysis (where 
dropouts were considered failures) and as-treated

 
analysis.
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TABLE
 
1

Continued.

Citation
 

Inclusion/exclusion
 
criteria Treatments Results Comments

Mui~ nos Fern�andez 
et al. (11) 2024

Recurrent UTI = 
2
 
UTIs in 6 mo or 3UTIs in 12 mo. Postmenopausal, age 45–80 y with 12 mo of natural or surgical amenorrhea. Excluded if they had UTI at screening visit, defined

 
as symptoms or ≥10

 
5
 cfu/ 

mL. Excluded for malignant or premalignant breast or endometrial 
disease, vaginal bleeding of unknown

 
cause, vulvovaginal 

treatment within 15 d, phytoestrogens within the last month, hormones or antibiotics in the last 3 mo.

1. Estriol 50 μg
 
in
 
1
 
g
 
vaginal moisturizing

gel (n =
 
57)

. Unmedicated vaginal moisturizing gel (n
 
=
 
58) given daily for 3 wk then twice/ week until week 24.

Number of UTI episodes until wk 24,
percentage of patients without recurrence, 
time to first recurrence, use of antibiotics, incidence of asymptomatic bacteriuria, 
vaginal pH, urinary tract symptoms, 
tolerability. Urine was collected at wk 3, 12, 18, 24.
E3
 
group: 86.8%

 
(n
 
=
 
46) had no UTI. 13.2%

 
(n
 
=
 
7) had one UTI.New

 
UTIs in 32.34% 

of E3 group and 43.76%
 
of the control group. Incidence 

rate ratio 0.7390 (95% 
CI 0.6459– 

0.8455). Time to UTI did not differ between groups. There was no difference between groups in the need for antibiotics. No difference between groups in tolerability.No
 
difference in AEs.

Did
 
not report the number of women in thecontrol group with one or more UTIs but reported

 
incidence rates for new 

UTI. All 
women

 
in
 
the study had a history of recurrent UTI, so assumed that new 

UTI 
meant new 

in
 
the follow-up period.

Raz and Stamm, (12) 1993
Postmenopausal women, not 
otherwise specified. Three or more 
symptomatic UTIs in the previous year.
Exclusion: Thromboembolic 
disorders, severe liver disease, 
estrogen-dependent tumor, 
anatomic lesions in the urogenital area, indwelling urinary catheter, history of
long-term

 
use of antibiotics, or 

receiving
 
oral estrogen.

1. Estriol cream
 
(n
 
=
 
50)

. Placebo cream 
(n
 
=
 
43)

Midstream
 
urine at entry and every month for 8 mo or whenever UTI symptoms appeared. Diagnosis of UTI made by typical 

symptoms, pyuria (at least eight WBCs per 
cubic millimeter of unspun urine), and midstream

 
urine culture with at least 10 

5
 

cfu/mL. If urine culture positive and symptoms present, the lack of pyuria led to catheterized
 
urine culture. Women with asymptomatic bacteriuria were not given antibiotics. Annual incidence of UTI in the E2

 
group

 
was 0.5 per patient-year and in the control group was 5.9 per patient-year (P<

 
.001, Wilcoxon test). Kaplan-Meier analysis showed that more estriol than placebo

 
subjects remained free of UTI(P<

 
.001).

Duplicate publication of this study appeared
 
the following year.

Note: AEs = 
adverse events; CEE =

 
conjugated

 
equine estrogens; cfu =

 
colony-forming

 
units; CI = 

confidence interval; ITT =
 
intention-to-treat; UTI = 

urinary tract infection; WBCs = 
white blood cells. 
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subject per group (9). There was no difference between the 
estradiol and placebo groups in this outcome. The data 
from this study were not appropriate for inclusion in the 
meta-analysis. Another study was a duplicate publication 
and was not included in the meta-analysis (10), leaving 
four studies for inclusion in the review (11–14; Table 1). 
Risk of bias determinations for the four included studies 
are shown in Figure 2.

Three of the four studies evaluated estriol against placebo 
(11–13), and one study evaluated conjugated estrogen cream 
or estradiol ring against placebo cream (14). Three of the four 
studies found that vaginal estrogen was effective for 
preventing recurrent UTI (12–14). Meta-analysis was per-
formed using the investigator data, which sometimes counted 
dropouts as successes. We repeated the meta-analysis, count-
ing dropouts as failures. There was little difference between 
the risk estimates for these different treatments of dropouts, 
and we show only the forest plot associated with the investi-

gator data (Fig. 3). There was little difference between the 
common (fixed) and random effects models, with a risk ratio 
of 0.4 for both models. The funnel plot (Fig. 4) suggests the 
possibility of publication bias with two missing studies 
showing placebo to be superior to estrogen. None of the 
studies included evaluation of the endometrium.

DISCUSSION
This systematic review supports the conclusion that vaginal 
estrogens are effective in preventing recurrent UTI. Estriol, 
the form of estrogen used in three of the four studies in this 
analysis, is not approved for use by the FDA, and dosing can 
vary widely among prescribers. Formulations, dosing, and 
application of vaginal estrogens can all affect absorption, ef-
ficacy, and safety. Further study on application, dosing, and 
formulation of vaginal estrogens would be beneficial.

FIGURE 2
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FIGURE 3

Forest plot of randomized controlled trials of vaginal estrogen for recurrent urinary tract infection, drawn using R version 4.6.0.
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Our study confirms the meta-analysis by Chen and col-
leagues (6), which captured all but one of the randomized 
controlled trials that we identified. The one study published 
since the review of Chen et al. (6) deserves further discussion. 
The 2024 Mui~ nos Fern�andez (11) study found no difference 
between vaginal estrogen and placebo, which was a moistur-
izing gel. Additional research on the effect of nonhormonal 
vaginal moisturizers on the prevention of UTI would be bene-
ficial. It is also possible that the 50-μg estradiol dose used by 
Mui~ nos Fern�andez was too low.

Claims that vaginal estrogens ‘‘save lives’’ are unsub-
stantiated. The concept is presumably driven by the idea 
that preventing bladder infections will prevent kidney infec-
tions, which could lead to sepsis and death. In fact, bladder 
infections rarely lead to kidney infections, and death from 
UTI is rare, with fewer than 0.5% of hospitalizations with a 
primary diagnosis of UTI resulting in death (15).

Safety of vaginal estrogens

The safety of vaginal estrogens cannot be presumed, because 
few studies have assessed long-term safety. All randomized 
controlled studies of vaginal estrogens in this review were 
less than 1 year long.

Observational studies on vaginal estrogens have been 
cited to support safety. The Women’s Health Initiative Obser-
vational Study (WHI-OS) assessed 45,663 women and time to 
first occurrence of coronary heart disease, invasive breast 
cancer, stroke, pulmonary embolism, hip fracture, colorectal 
cancer, endometrial cancer, or death from any cause (16). 
Among women with an intact uterus, there was no statisti-
cally significant difference between vaginal estrogen users 
and nonusers for the risk of stroke, invasive breast cancer, 
colorectal cancer, endometrial cancer, or pulmonary embo-
lism/deep vein thrombosis. The WHI-OS reported that the 
risks of coronary heart disease, fracture, all-cause mortality,

and a composite outcome were lower in users than nonusers 
but that residual confounding was possible in this observa-
tional study. The Nurses’ Health Study found no difference 
in major cardiovascular outcomes, cancer, or hip fracture 
in users compared with nonusers of vaginal estrogen (17).

A Danish database linkage study reported an association 
between a prescription for vaginal estrogens and a diagnosis 
of endometrial adenocarcinoma (18). However, possible con-
founding by simultaneous exposure to systemic estrogens 
could not be excluded. A 2016 Cochrane systematic review 
analyzed randomized controlled studies of vaginal estrogens 
(ring, tablets, and creams) and found that there was some 
evidence that vaginal estrogens increased endometrial thick-
ness, a risk factor for endometrial cancer (19). Most of the 
included studies only examined vaginal hormone use up to 
12 weeks; the longest study was 12 months. A systematic 
review by Constantine et al. (20) concluded that vaginal es-
trogens did not increase the risk of endometrial hyperplasia 
or endometrial cancer. However, this review included both 
randomized controlled trials and observational studies, and 
the randomized controlled trials ranged from 2 to 52 weeks 
(20). A 12-week trial of vaginal estriol 0.005% in breast 
cancer patients found no changes in the endometrium by 
ultrasound monitoring at 12 weeks (21).

Although absorption of estrogens from vaginal prepara-
tions results in lower systemic exposure than oral or trans-
dermal estrogens, some systemic absorption occurs. Given 
the fact that systemic estrogen unopposed by progestin in-
creases the risk of endometrial cancer, local absorption of es-
trogen is of concern. There is evidence that estrogens placed 
high in the vagina are transported to the uterus by way of 
countercurrent transfer from the vaginal vein or lymphatic 
effluent to the uterine artery (22–24). Vaginal estrogen 
caused ultrasound changes in the endometrium consistent 
with proliferation in one study (25) but not in others 
(26, 27), differences that may have been due to dosage 
form (cream vs. tablet or ring). The direct connection 
between vaginal administration and endometrial exposure 
has been shown for some drugs, including progesterone, 
terbutaline, and danazol (23, 24, 28–31).

CONCLUSION
In summary, vaginal estrogen appears to be an effective 
treatment for preventing recurrent UTIs in menopausal 
women. It is unclear whether this effectiveness is due simply 
to a moisturizing effect, and further research is indicated. 
Studies of the long-term effects of vaginal estrogens on the 
endometrium are warranted before safety is assumed based 
only on systemic absorption. Randomized controlled trials 
of vaginal estrogen are short in duration, 8 months at 
most. Longer randomized controlled trials are needed to suf-
ficiently determine the balance of risks and benefits of 
vaginal estrogen for long-term use.
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