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	Reference Number
	Study Title
	Author
	Year
	Country of Origin
	Treatment
	N
	Treatment duration
	
Urinary symptoms assessed
	Findings
	Jadad score

	Oral Estrogen Trials

	6
	Urinary incontinence in postmenopausal women treated with estrogens: A double-blind clinical trial
	Walter
	1978
	Denmark
	Oral estrogen v. placebo
	29
	20 days
	Urinary frequency, urgency, urge incontinence, stress incontinence, nocturia
	Significant decrease in self-reported frequency, urgency, and urge incontinence in treatment group (oral estradiol) compared to placebo in women who had no DO on urodynamics (sensory OAB) (p<0.05). No change in urethral pressure in either group.
	2

	7
	Oestriol in the prophylactic treatment of recurrent urinary tract infections in postmenopausal women
	Kirkengen
	1992
	Norway
	Oral estradiol v. placebo
	40
	3 weeks
	Urinary tract infections
	Both groups had reduced UTI frequency but no statistical significance between groups. In the treatment group the pH was decreased (p < 0.01) from 6.5 to 5.5.
	5

	8
	Efficacy of estrogen supplementation in the treatment of urinary incontinence. The Continence Program for Women Research Group
	Fantl
	1996
	United States
	Oral conjugated equine estrogen and medroxyprogesterone cyclically v. placebo
	83
	3 months
	Urinary urgency, daytime urinary frequency, nocturia, Mixed incontinence (urge and stress combined)
	No change in incontinence episodes, nocturia, frequency, or patient perception of improvement in the treatment group.
	5

	9
	Low dose oestrogen prophylaxis for recurrent urinary tract infections in elderly women
	Cardozo
	1998
	United Kingdom
	Oral estradiol v. placebo
	72
	6 months
	Urinary tract infections
	No statistical significance between groups.
	5

	10
	The effect of oestrogen supplementation on post-menopausal urinary stress incontinence: a double-blind placebo-controlled trial
	Jackson
	1999
	United Kingdom
	Oral estradiol valerate v. placebo
	67
	6 months
	Stress incontinence, urinary frequency, nocturia
	No significant effect of estrogen on SUI. Also no change in frequency, nocturia, or maximum urethral closure pressure.
	3

	11
	Effects of oral estrogen and progestin on the lower urinary tract among female nursing home residents
	Ouslander
	2001
	United States
	Oral estrogen and progestin v. placebo
	32
	6 months
	Mixed incontinence (urge and stress combined), bacturia
	There was no significant difference in wetness rate, incontinence, and bladder capacity between the treatment and placebo groups.
	3

	12
	The effect of oestradiol on vaginal collagen metabolism in postmenopausal women with genuine stress incontinence
	Jackson
	2002
	United Kingdom
	Oral estradiol valerate v. placebo
	55
	6 months
	Stress incontinence
	In women with SUI, at 6 months, the estrogen group saw a decrease in collagen in periurethral tissue and an increase in metalloprotease activity. Estrogen group also had an increase in synthesis of new collagen but did not correlate with clinical improvement in incontinence. Pre-treatment total collagen 44.5% vs 35.9% in the post-treatment group.
	5

	13
	Effects of estrogen with and without progestin on urinary incontinence
	Hendrix
	2005
	United States
	Oral estrogen with and without progestin v. placebo
	27347
	1 year
	Mixed incontinence (urge and stress combined), urge incontinence alone, stress incontinence alone
	Oral estrogen plus progestin increased incidence of all types of urinary incontinence at 1 year compared to baseline. The highest was for SUI (RR1.87), followed by MUI (RR 1.49). Estrogen alone increased SUI (RR 2.15) adn mixed incontinence (RR 1.79). The combination of HRT had no effect on developing UUI. If subject had UUI at baseline, frequency worsened.
	5

	14
	Incidence of urinary incontinence in postmenopausal women treated with raloxifene or estrogen
	Goldstein
	2005
	W Europe, N America, Australia, Africa
	Raloxifene 60 mg v. raloxifene 150 mg v. conjugated equine estrogen 0.625 mg v. placebo
	619
	3 years
	Mixed incontinence (urge and stress combined)
	Women who reported incontinence (type unspecified) in the two raloxifene groups experienced improvement in their urinary symptoms. Everybody except 1 woman in placebo group also had improved urinary symptoms. In CEE group, only 50% experienced improvement. New or worsening incontinence reported in 1.3% placebo, raloxifene 60mg 0.7%, raloxifene 150mg 0.6%, CEE 7.0% (p<0.02).
	5

	15
	Low-dose (0.3 mg) synthetic conjugated estrogens A is effective for managing atrophic vaginitis
	Marx
	2004
	United States
	Oral estrogen v. placebo
	71
	4 months
	Urinary tract infections
	UTIs were more frequent in the placebo group. Vaginal pH decreased from 6.2 to 5.2, Placebo had 17.6% of women had a UTI vs. 0% in estrogen group- noted as an adverse event, not an outcome of the trial.
	3

	16
	A double-blind placebo-controlled trial on the effects of 25 mg estradiol implants on the urge syndrome in postmenopausal women
	Rufford
	2003
	United Kingdom
	Subcutaneous estradiol implant v. placebo implant
	40
	6 months
	“Urge syndrome” including urinary frequency, nocturia, urgency, urge incontinence, dysuria
	Subjectively there was an improvement in urgency in both groups and UUI in estrogen group, but no significant difference between the groups. No significant difference in urinary symptoms including frequency, nocturia, or dysuria
	3

	17
	The effect of ultralow-dose transdermal estradiol on urinary incontinence in postmenopausal women
	Waetjen
	2005
	United States
	Transdermal estrogen v. placebo
	417
	2 years
	Mixed incontinence (urge and stress combined)
	At 2 years, no statistically significant difference in urinary incontinence symptoms between groups. OR=1.2 for new onset incontinence among estrogen-treated compared to placebo-treated.
	5

	18
	A randomized comparative study of the effects of oral and topical estrogen therapy on the lower urinary tract of hysterectomized postmenopausal women
	Long
	2006
	Taiwan
	Oral v. vaginal estrogen
	57
	3 months
	Urinary frequency, nocturia, urge incontinence, stress incontinence
	With oral estrogen, urinary frequency decreased from 63% to 11.1% (p<0.01); nocturia decreased from 59.3% to 37% (p<0.05). With vaginal estrogen therapy urinary frequency decreased from 73.3% to 40% (p<0.05), nocturia decreased from 43.4% to 10% (p<0.01).
	1

	19
	A comparison of transdermal and oral HRT for menopausal symptom control
	Akhila
	2006
	India
	Oral estrogen v. estrogel v. transdermal estrogen patch
	116
	1 year
	Urinary frequency, dysuria
	40%, 90%, 100% improvement in frequency and dysuria for the oral estrogen, estrogen gel, and transdermal patch groups respectively. PO estrogen was significantly better than gel and patch to improve urinary frequency and dysuria
	1

	20
	Effects of a soy-based dietary supplement compared with low-dose hormone therapy on the urogenital system: a randomized, double-blind, controlled clinical trial
	Carminagi
	2015
	Brazil
	Oral isoflavone v. oral estradiol and norethisterone v. placebo
	60
	4 months
	Urinary symptoms- general symptoms including  difficulty in urinating, increased need to urinate, bladder incontinence
	After 16 weeks of treatment, the oral EPT arm only had increase in maturation value (MV) p< 0.01 and decrease in pH p<0.01. Urinary symptoms did not change.
	5

	Vaginal Estrogen Trials

	21
	A Controlled Trial of Intravaginal Estriol in Postmenopausal Women with Recurrent Urinary Tract Infections
	Raz
	1993
	Israel
	Vaginal estrogen cream v. placebo
	93
	8 months
	Urinary tract infections
	The annualized median incidence of UTI in the treatment group was significantly lower than the rate in the placebo group (0.5 vs 5.9 per patient-year, p<0.001).  The cumulative proportion of patients without UTI was higher in the treatment group (p<0.001). At the 4 month mark, the cumulative likelihood of remaining disease-free was 0.95 (CI 0.95 [0.88 to 1.0] in treatment group and 0.30 [0.16 to 046]. The days of antibiotic use during the study period was considerably lower in the treatment group than the placebo group (6.9+- 1.1 vs 32.0+- 7.8). The mean vaginal pH fell from 5.5+-0.7 to 3.8+-0.8 after 1 month and to 3.6+-1.0 after 8months. The was very little change in the placebo group. The rate of vaginal colonization with Enterobacteriaceae decreased from 67% to 31% in the treatment group but was unchanged in controls. 
	2

	22
	Local estrogen treatment in patients with urogenital symptoms
	Simunić
	2003
	Croatia
	Estradiol vaginal tablets v. placebo
	1612
	1 year
	Dysuria, urinary frequency, mixed incontinence (urge and stress combined), stress incontinence alone, urge incontinence alone, urinary tract infections
	Urinary (dysuria, atrophy) symptoms in estrogen group decreased from 51.9% to 15.5%, vs placebo 47.6% to 35.9% (p=0.028). Incontinence improved in E2 group 31.3% to 13.5% compared w/ placebo (p=0.002), UTI 23.7% to 6.2% p=0.034, frequency/nocturia 47.4% to 9.4% (p=0.001).
	5

	23
	Vaginal oestradiol for the treatment of lower urinary tract symptoms in postmenopausal women - A double-blind placebo-controlled study
	Cardozo
	2001
	United Kingdom
	Vaginal estradiol v. placebo
	110
	3 months
	Urinary urgency, frequency, nocturia
	Vaginal estradiol had no effect on frequency and nocturia. Subjects with urinary urgency at baseline saw improvement in urgency. There was no improvement in incontinence for subjects with detrusor instability at baseline. No other urodynamic variables showed improvement with estradiol compared to placebo.
	3

	24
	A randomized, open, parallel-group study on the preventive effect of an estradiol-releasing vaginal ring (Estring) on recurrent urinary tract infections in postmenopausal women
	Eriksen
	1999
	Norway
	Estradiol-releasing vaginal ring v. no ring
	108
	9 months
	Urinary tract infections
	Proportion of subjects with ring that remained UTI free was significantly higher than those who did not. The cumulative likelihood of remaining UTI free was 45% in the estrogen ring group vs 20% in the placebo group. There was significant improvement in urge (p=0.03) and stress incontinence (p=0.003) in the estrogen ring group. There was no change in dysuria, frequency or urgency. 
	4

	25
	Efficacy of low-dose intravaginal estriol on urogenital aging in postmenopausal women
	Dessole
	2004
	Italy
	Intravaginal estrogen ovules v. placebo
	88
	6 months
	Stress incontinence, recurrent UTIs
	Vaginal estrogen group showed significant improvement in urinary symptoms, increases in mean urethral closure pressure on urodynamic testing, and a decrease in bacteruria versus placebo. 68% women improved stress incontinence with estrogen vs.16% with placebo (p=0.01). There was also improvement in bacteuria 38.6% to 13.6% in the estrogen group vs. 36.3% to 45.4% in the placebo group (p=0.001). 
	3

	26
	Vaginal Estrogen for the Prevention of Recurrent Urinary Tract Infection in Postmenopausal Women: A Randomized Clinical Trial
	Ferrante
	2021
	United States
	Vaginal estrogen (ring or cream) v. placebo
	35
	6 months
	Urinary tract infections
	Women treated with vaginal estrogen had fewer UTIs (p=0.04).
	4

	27
	Clinical trial of the estradiol vaginal ring in the U.S
	Nachtigall
	1995
	United States
	Estradiol releasing vaginal ring v. conjugated estrogen vaginal cream
	196
	15 weeks
	Urinary urgency, dysuria
	Almost all patients had no changes in urinary symptoms from baseline to week 15.
	2

	28
	The use of two estrogen preparations (a combined contraceptive pill versus conjugated estrogen cream) intravaginally to treat urogenital symptoms in postmenopausal Thai women: a comparative study
	Chompootaweep
	1998
	Thailand
	Combined contraceptive pill placed vaginally v. vaginal estrogen cream
	40
	2 months
	Urinary frequency, urgency, dysuria
	Participants were divided into high and low symptom severity: urinary frequency and urgency. All levels of severity had improvement within both groups, no difference between groups.  For the vaginal estrogen group, pH decreased from 6.7 to 5.3 and for the combined ocp group 6.5 to 5.5.
	2

	29
	Low-dose, vaginally administered estrogens may enhance local benefits of systemic therapy in the treatment of urogenital atrophy in postmenopausal women on hormone therapy
	Palacios
	2005
	Spain
	Transdermal estrogen patch + vaginal estrogen vs. transdermal estrogen patch + placebo
	27
	4 months
	Polyuria, dysuria, stress incontinence, urge incontinence, urinary frequency, urethritis
	Patients with vaginal estrogen had significant improvement in urinary symptoms in first month of therapy, but no difference at end of follow-up at 4 months.
	3

	30
	Randomized comparison of tolterodine with vaginal estrogen cream versus tolterodine alone for the treatment of postmenopausal women with overactive bladder syndrome
	Tseng
	2009
	Taiwan
	Tolterodine v. tolterodine with vaginal estrogen cream
	80
	3 months
	Urinary frequency, urgency, urge incontinence, nocturia
	Combination group had significant improvements in daytime frequency, voided volume, and QOL after 3 months compared to tolterodine alone, 14.8 voids/day to 5.8 vs. 14.1 voids/day to 6.4 (p=0.001); nocturia, urgency, urge incontinence not significantly different.
	2

	31
	Randomized trial of estradiol vaginal ring versus oral oxybutynin for the treatment of overactive bladder
	Nelken
	2011
	United States
	Estradiol vaginal ring v. oral oxybutynin
	59
	3 months
	Urinary frequency, urgency
	The estrogen ring had statistically significant improvement in number of voids in 24h, UDI-6 score, IIQ-7 score, maturation index (MI) (p < 0.001) and decreased pH from baseline  (p=0.002). There was no difference between groups with number of voids in 24h, and UDI-6 and IIQ-7 scores. 59% of participants in oxybutynin would continue treatment and 85% in the vaginal ring group would continue.
	2

	32
	Low-Dose Intravaginal Estriol and Pelvic Floor Rehabilitation in Post-Menopausal Stress Urinary Incontinence
	Castellani
	2015
	Italy
	Intravaginal estriol ovule + pelvic floor physical therapy v. pelvic floor physical therapy alone
	82
	6 months
	Stress incontinence
	Urinary symptom scores and incontinence status was significantly better in the combination group but both groups showed improvement overall.Group 2 (vaginal estriol ovule + PFPT): ICIQ-UI short form (baseline 10.1 +/-3.7, 6 months 3.9+/-1.8), IIQ-7 short form (baseline 19.1+/-3.6, 6 months 6.4+/-2.8) 24 -hour pad test, g/die  (baseline 42.3+/-20.2, 6 months 22.3+/-10.1). All were statistically significant when compared to Group 1 (p < 0.05).
	2

	33
	Effectiveness of estriol-containing vaginal pessaries and nitrofurantoin macrocrystal therapy 100mg in the prevention of recurrent urinary tract infection in postmenopausal women
	Raz
	2003
	Northern Israel
	Estriol vaginal pessary v. nitrofurantoin macrocrystal 100mg
	150
	9 months
	Urinary tract infections
	PO nitrofurantoin 100mg daily better prevents UTI than estriol vaginal pessary. The estrogen pessary group had 1.6 UTIs/woman (asymptomatic & symptomatic) vs. nitrofurantoin 0.6 UTIs/woman (p=0.0003).
	5

	34
	Efficacy and safety of solifenacin succinate tablets versus solifenacin succinate tablets with local estrogen for the treatment of overactive bladder in postmenopausal women--a multicenter, randomized, open-label, controlled comparison study
	Jiang
	2016
	China
	Oral solifenacin succinate v. solifenacin succinate with local estrogen
	104
	3 months
	Urinary frequency, urgency, urge incontinence
	No significant difference in change from baseline in the mean number of voids in 24 hours between the two groups. Quality of life scores improved in both groups (p<0.05).
	5

	35
	Combined Vaginal Pelvic Floor Electrical Stimulation (PFS) and Local Vaginal Estrogen for Treatment of Overactive Bladder (OAB) in Perimenopausal Females. Randomized Controlled Trial (RCT)
	Abdelbary
	2015
	Egypt
	Pelvic floor stimulation vs. vaginal estrogen cream vs. both
	315
	6 months
	Urinary frequency, urgency, nocturia, urge incontinence
	Incontinence was the only parameter that maintained statistical significance at 6 months in the pelvic floor stimulation and vaginal estrogen combined group (P = 0.158).
	3



