Evaluating suppressive
therapies to prevent recurrent
urinary tract infections:
A literature review
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Because of increased antibiotic resistance rates, healthcare
providers need to determine the usefulness of non-antibiotic
suppressive therapies for women experiencing recurrent urinary
tract infections (UTIs). The authors reviewed the literature to
ascertain which, if any, of these non-antibiotic suppressive therapies
might be effective in preventing recurrent UTIs in women.
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ecurrent bacterial urinary
tract infections (UTIs) are
common in women; symptoms vary in severity from minor to
life threatening. UTIs not only affect
quality of life but also have a vast
financial impact, accounting for
more than $2.6 billion in healthcare
costs annually in the United States.1
Eells et al2 reported that 20%-30%
of women presenting to clinic with
a UTI go on to experience a second
UTI within 6 months. UTIs lead to
more than 470,000 hospitalizations each year.2 More than
50% of U.S. women experience a UTI at least once in
their lifetime.1-3 Risk factors
for UTI include elevated residuals due to pelvic floor
dysfunction, decreased
fluid intake, low estrogen
levels, sexual intercourse,
and anatomic abnormalities.4 Osamwonyi and
Foley4 reported an
average yearly recurrence rate of 2.6
infections after initial
infection.
By definition, recurrent
UTIs, diagnosed by urine culture, are two episodes in a 6-month
period or three episodes in 1
year.5-11 Re-infection is most often due to a different pathogen
after initial successful treatment
and should not be confused
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with relapse.12 Typical symptoms of
UTI, recurrent or otherwise, include
dysuria, increased urinary frequency,
urinary urgency, and hematuria.13
Both antimicrobial and non-antimicrobial agents, as well as behavioral therapies, have been used
for suppressive therapy in patients
with recurrent UTIs. In particular,
suppressive therapeutic interventions include increased fluid intake;
low-dose antibiotics; D-mannose;
cranberry products, including juice,
extract, and tablets; probiotics; intravesical treatments; vaccines; and
vaginal estrogen.4,12,13 The American
Urological Association recommends
low-dose antibiotics as the first-line
approach for recurrent UTI prophylaxis.14 By contrast, the European
Association of Urology guidelines
for prophylaxis suggest starting
with behavioral changes, followed
by non-antimicrobial therapy, and,
finally, antimicrobials.13 Non-antimicrobial treatments are gaining popularity in this country as healthcare
providers (HCPs) and women alike
seek out alternatives to antibiotics.

Literature review
Because of increased antibiotic
resistance rates, HCPs need to
consider the efficacy of other suppressive therapies for recurrent
UTIs. The purpose of this literature
review was to assess current evidence regarding the efficacy of
suppressive therapies in preventing
recurrent UTIs in women.

Methods

Search engines, key terms, and
initial article yield
A comprehensive search of three
databases was performed through
a university library. Databases
searched included PubMed, Embase, and Scopus. Key terms used to
locate applicable information were
recurrent urinary tract infection and
prevention. The initial search yielded
a total of 1,903 results: 683 articles
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Non-antibiotic treatments have
been shown to have variable
efficacy in preventing
recurrent UTIs.
from Embase, 329 articles from
PubMed, and 891 from Scopus.
Inclusion and exclusion criteria
and final article yield
Following the initial search, inclusion criteria limited articles to those
(1) published in the past 5 years,
(2) pertaining to females only, and
(3) written in English. All articles
were obtained in full text from the
initial search. After application of
these criteria, 63 Embase articles,
31 PubMed articles, and 95 Scopus articles remained. Systematic
reviews, meta-analyses, literature
reviews, and ongoing clinical trials
were excluded. Articles with a specific focus on postsurgical patients,
pediatric patients, kidney disease,
pelvic floor prolapse, and pregnant
women were also excluded, along
with duplicate articles and those
not applicable to the subject of this
literature review. Upon application
of exclusion criteria, eight articles
remained. These articles were
reviewed judiciously to ensure relevance to prevention of recurrent
UTIs in women and to determine
level of evidence. The eight studies
described in these articles met criteria for Level II evidence based on
the Fineout-Overholt paradigm.15
Synthesis of evidence
Seven of the articles defined
recurrent UTIs as three or more
infections in 1 year;5-11 one article
considered two UTIs in a 1-year pe-

riod to be recurrent.16 The articles
described a variety of suppressive
therapies to prevent recurrent UTIs
in women (Table). Suppressive
therapies studied included antibiotics,6-10 intravesical treatments,5,7
lactobacilli,6 D-mannose,8,10 a sublingual vaccine,9 an oral hyaluronic
acid (HA)/chondroitin sulfate (CS)
combination,11 vaginal estrogens,11
and a cranberry product.16

Results
The literature review yielded three
themes: (1) long-term suppressive
therapy with low-dose antibiotics
was not nearly as effective as perceived to be; (2) efficacy of nonantibiotic suppressive treatment
options for recurrent UTIs varied; and (3) providers sought out
non-antibiotic therapies for suppression for a multitude of reasons.
Efficacy of long-term use of lowdose antibiotics
For years, long-term use of low-dose
antibiotics has been the suppressive
approach of choice for recurrent UTIs.
Because of increased drug resistance,
these antibiotics are not as effective
as they once were, and women are
experiencing recurrences.5,7,9,10
Beerepoot et al6 conducted a randomized, double-blind, noninferiority
trial of trimethoprim-sulfamethoxazole (TMP/SMX) versus lactobacilli in
preventing recurrent UTI in 252 postmenopausal women. TMP/SMX and
lactobacilli therapies did not differ
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significantly in preventing recurrent
UTIs over 1 year. However, after 1
month of TMP/SMX prophylaxis, resistance to TMP/SMX, TMP, and amoxicillin had increased from 20%-40%
to 80%-95% among Escherichia coli
from the feces and urine of asymptomatic women and among E. coli
causing a UTI. Resistance did not increase during lactobacilli prophylaxis.
In other studies, TMP/SMX was found
less effective for chronic suppression
when compared with oral D-mannose
or Uromune, a sublingual therapeutic
vaccine available in Spain.9,10
Variable efficacy of non-antibiotic
suppressive treatments
Non-antibiotic treatments have

been shown to have variable efficacy in preventing recurrent UTIs.
These treatments have differing
mechanisms of action, as follows:
• Glycosaminoglycan
(GAG)-strengthening properties. Evidence suggests that
a defect in the protective GAG
layer of the urothelium contributes to recurrent UTIs.5,7,11 In
three separate studies, women
receiving intravesical heparin,
intravesical HA/CS, or oral HA/
CS plus curcumin and quercetin
experienced a decreased number of recurrences over a 6- to
12-month period because of
these therapies’ GAG-strengthening properties.5,7,11

• Provision of a vehicle (other than

the epithelium) to which bacteria
can adhere. Two studies showed
that, with long-term use, D-mannose provided a vehicle to which
UTI-causing bacteria could adhere
(as opposed to the epithelium).8,10
• Inhibition of adhesion. In one
study, cranberry fruit powder containing high levels of proanthocyanidins (500 mg), as compared
with placebo, led to a 58% relative
risk reduction in recurrent UTIs
over a 6-month period.16
• Provision of immunity against
multiple strains of UTI-causing
pathogens. A multicenter observational study showed that
the Uromune sublingual vac-

Table. Studies assessing use of suppressive therapies to prevent recurrent urinary tract infections
Study

Purpose

Study design/sample

Results

Conclusion

Ablove et al, 20135

To assess the effect of bladder
instillations of heparin on the
rate of UTIs in women resistant to
standard therapy

In this pilot study, 18 women
(mean age, 67 y) with a history of
recurrent UTI received intravesical
instillations of heparin 40,000 U,
2% lidocaine 8 mL, and sodium
bicarbonate 4 mL once weekly for
6 weeks.

78% of patients responded to
therapy.

Bladder instillations of heparin
decreased the UTI rate.

Beerepoot et al, 20126

To assess efficacy of lactobacilli
as prophylaxis for recurrent UTIs
in women compared with singlestrength TMP/SMX

In this randomized doubleblind noninferiority trial, 252
postmenopausal women with
recurrent UTI received 12 months
of prophylaxis with TMP/SMX 480
mg/d or oral capsules containing
109 colony-forming units of
Lactobacillus rhamnosus GR-1 and
L. reuteri RC-14 BID.

Between-treatment difference
of 0.4 UTIs/y was outside the
noninferiority margin. Median time
to first UTI was 6 months in the
TMP/SMX group and 3 months in
lactobacilli group. After 1 month
of TMP/SMX use, resistance to
TMP, TMP/SMX, and amoxicillin
increased from 20%-40% to 80%95% in Escherichia coli from the
feces and urine of asymptomatic
women.

L. rhamnosus GR-1 and L. reuteri
RC-1, compared with TMP/SMX,
did not meet noninferiority criteria
in the prevention of UTIs. Unlike
TMP/SMX, lactobacilli did not
increase antibiotic resistance.

De Vita & Giordano,
20127

To evaluate the effect of
intravesical HA/CS in recurrent
bacterial cystitis

In this randomized study, 28
women received intravesical HA
800 mg and CS 1 g in 50 mL of
saline solution once weekly for 4
weeks, then once every 2 weeks
for 2 more weeks, or TMP/SMX 40
mg/200 mg orally once weekly for
6 weeks.

26 of 28 women completed
follow-up. The HA/CS group,
compared with the TMP/SMX
group, showed significant
improvement over 12 months,
with fewer cystitis recurrences (1
±1.2 vs 2.3±1.4).

Compared with oral antibiotic
prophylaxis, intravesical HA/CS
significantly reduced bacterial
cystitis recurrence and improved
quality of life, urinary symptoms,
and cystometric capacity at 12month follow-up.

Kranjcec, et al, 20148

To test whether D-mannose
powder is effective for recurrent
UTI prevention

After initial antibiotic treatment,
308 women with a history of
recurrent UTI were randomly
assigned to one of three groups.
Group 1 (n = 103) received 2 g of
D-mannose powder in 200 mL of
water daily for 6 months. Group 2
(n = 103) received nitrofurantoin
50 mg/d for 6 months. Group 3 (n
= 102) did not receive prophylaxis.

98 patients had recurrent UTI: 15
(14.6%) in the D-mannose group,
21 (20.4%) in the nitrofurantoin
group, and 62 (60.8%) in the no
prophylaxis group.

D-mannose powder significantly
reduced risk of recurrent UTI, as
did nitrofurantoin. Initial findings
show D-mannose may be useful
for UTI prevention.

ET, estrogen therapy; HA/CS, hyaluronic acid/chondroitin sulfate; TMP/SMX, trimethoprim-sulfamethoxazole; UTI, urinary tract infection.
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cine containing an inactivated
bacterial cell suspension of selected strains of E. coli, Klebsiella
pneumoniae, Proteus vulgaris,
and E. faecalis led to a 75% improvement in recurrence rate
in the first 3 months and a 77%
improvement at the 15-month
mark.9 This treatment was significantly superior to TMP/SMX in
reducing UTI recurrences.
Interference with the adherence,
growth, and colonization of uropathogenic bacteria. Although
the efficacy of oral lactobacilli
versus TMP/SMX did not differ
significantly in terms of preventing UTI recurrence, as mentioned
previously, a decrease in the

incidence of antibiotic resistance
was demonstrated in lactobacilli
users.6
Reasons for selection of nonantibiotic therapies
All of the articles indicated that researchers are investigating other options for suppressive therapy—largely
because of concerns about widespread antibiotic resistance. Heterogeneous, uropathogenic E. coli strains
are the cause of more than 80% of
uncomplicated UTIs,17 and resistance
of E. coli to antibiotics is increasing.7
In fact, Lorenz-Gomez et al9 reported
that in some geographic locations
throughout the world, more than
40% of bacterial strains are resistant

to antibiotics.
In addition, the
use of antibiotics
to treat recurrent
UTIs can lead to secondary infections such as
candidiasis and Clostridium difficile infection. Antibiotic resistance and
adverse reactions likely contribute to
the annual billions of dollars in healthcare costs related to UTIs.5,8,9 Today,
traditional suppressive therapy with
antibiotics may be both ineffective
and costly in many cases.
Beyond concerns about efficacy,
patients complain about the side
effects associated with long-term
antibiotic use, leading them to
discontinue treatment. In all of the

Table. Studies assessing use of suppressive therapies to prevent recurrent urinary tract infections
Study

Purpose

Lorenz-Gomez et al,
20139

To evaluate the use of the
sublingual bacterial vaccine
Uromune to prevent recurrent UTIs

Porru et al, 201410

To evaluate the efficacy of
D-mannose in the treatment and
prophylaxis of recurrent UTI

Torella et al, 201611

To assess whether oral HA/CS,
curcumin, and quercetin could be
effective in preventing recurrent
cystitis in postmenopausal women
and whether efficacy might be
affected by concurrent use of
local ET

Vostalova et al, 201516

To assess whether whole cranberry
fruit powder (proanthocyanidin
content 0.56%) could prevent
recurrent UTI in women with ≥2
UTI episodes in the preceding year.
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Study design/sample

Results

Conclusion

In this multicenter observational
study, the clinical histories of
319 women who presented with
≥2 episodes of UTI in the past 6
months or 3 UTIs in 12 months
were reviewed. A total of 159
patients received Uromune daily
for 3 months and 160 patients
received TMP/SMX 40/200 mg/d
for 6 months.

In the first 3 months, the mean
number of UTIs was 0.36 in the
Uromune group vs 1.6 in the TMP/
SMX group. Respective numbers
of patients with no UTI at 3, 9, and
15 months were 101, 90, and 55
in Uromune group vs 9, 4, and 0 in
the TMP/SMX group.

Results in this study favor the
use of Uromune as an effective
strategy to reduce frequency,
duration, severity, and cost of
recurrent UTIs.

In this randomized crossover
trial, 60 women who had an acute
symptomatic UTI and ≥3 recurrent
UTIs during the preceding 12
months were randomized to
TMP/SMX 160/800 mg or oral
D-mannose 1 g TID for 2 weeks
and then 1 g BID for 22 weeks. They
received the other intervention in
the second phase of the study, with
the primary endpoint of elapsed
time to recurrence.

Mean time to recurrence was 52.7
days with antibiotic treatment and
200 days with oral D-mannose.

D-mannose appeared to be a
safe and effective treatment
for recurrent UTI in women. A
significantly greater proportion of
D-mannose recipients than TMP/
SMX recipients remained UTI free.

In this prospective evaluation, 145
postmenopausal women with mild
to moderate urogenital atrophy
and a history of recurrent UTI
within the preceding 12 months
were consecutively recruited from
the database of three different
investigators. Group 1 was treated
with vaginal ET; group 2 with oral
HA/CS, curcumin, and quercetin;
and group 3 with both.

Respective proportions of women
with <2 infective episodes at 6
months were 8%, 11.1%, and 25%
in groups 1, 2, and 3. At 1 year,
the proportion of women with
<3 infective episodes was almost
double in group 3 vs groups 1
and 2, although improvement was
significant in all 3 groups.

In postmenopausal women,
the combination of oral HA/CS,
curcumin, and quercetin was
effective in preventing recurrent
UTIs, especially if administered
with vaginal ET.

Intent-to-treat analysis showed
that in the cranberry group, UTIs
were significantly fewer (10.8% vs
25.8%, with an age-standardized
12-month UTI history. KaplanMeier survival curves showed that
the cranberry group experienced
a longer time to first UTI than the
placebo group.

Cranberry fruit powder (peel,
seeds, pulp) may reduce the risk of
symptomatic UTI in women with a
history of recurrent UTIs.

Participants were randomized to
cranberry powder 500 mg/d (n
= 89) or placebo (n = 93) for 6
months.
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Awareness of the efficacy of
available options for suppression
of UTI recurrence allows HCPs to
implement evidence-based care in
clinical practice.
articles reviewed, no adverse side
effects were reported with any of
the non-antibiotic prophylactic
interventions. Furthermore, many
women state a preference for avoiding antibiotic use and actively seek
alternative options.6,7

Discussion
The purpose of this literature review
was to explore current evidence
regarding effective suppressive
therapies to prevent recurrent UTIs
in women. Researchers for the eight
studies discussed in this article
explored the potential of non-antibiotic suppressive therapies, alone
or in combination with long-term
antibiotic use, for prevention of
recurrent UTIs. The scope of studies
reviewed was limited to those available in full-text format. However, the
articles chosen represent the varied
therapies currently in use and/or
being studied.
Seven of the studies were conducted in Europe. In fact, European
guidelines represent a shift toward
using behavioral and non-antibiotic
therapies first to prevent UTI recurrence, resorting to antibiotics only
when other therapies are not effective.13 However,
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no standard evidence-based guidelines are available for providing
non-antibiotic options for treatment.
Long-term low-dose antibiotic use
is still considered first-line therapy
in the U.S., although this approach
is recognized as not as effective as it
once was because of growing antibiotic resistance.
The short- and long-term efficacy
of non-antibiotic options needs
further study. More studies are
needed to investigate the efficacy
of combination therapy, including
prophylactic long-term antibiotics
plus non-antibiotic therapies and
different combinations of non-antibiotic therapies (i.e., without any
antibiotics). Approval for a vaccine in
the U.S. has the potential to reduce
the need for antibiotic prophylaxis
or other non-antibiotic therapies.
Effective multi-strain vaccines are
currently available in Europe for
prevention of UTI recurrence.9,19 As
knowledge expands with ongoing
research, the data may well support
new guidelines for the prevention of
recurrent UTIs.

Implications for practice
Awareness of the efficacy of available options for suppression of UTI
recurrence allows HCPs to implement evidence-based care in clinical
practice. Choosing non-antibiotic
suppressive therapies shown
to be effective, as
opposed to lowdose antibiotics, as
first-line treatment is

Women’s Healthcare

reasonable, especially with increasing resistance rates. HCPs should
discuss all available options with
women so that informed treatment
decision-making meets individual
patient needs and preferences.

Conclusion
Treatment of recurrent UTIs is a
challenge. The studies reviewed in
this article illustrate an international
interest in finding safe, effective,
acceptable therapies beyond the
use of antibiotics. The data indicate
a need for more research. A goal is
to have the information needed to
develop evidence-based guidelines
for prevention of UTI recurrence that
allow for individualized care and
better outcomes.
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