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Effect of Increased Daily Water Intake in Premenopausal

Women With Recurrent Urinary Tract Infections
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IMPORTANCE Increased hydration is often recommended as a preventive measure for women
with recurrent cystitis, but supportive data are sparse.

OBJECTIVE To assess the efficacy of increased daily water intake on the frequency of
recurrent cystitis in premenopausal women.

DESIGN, SETTING, AND PARTICIPANTS Randomized, open-label, controlled, 12-month trial at a
clinical research center (years 2013-2016). Among 163 healthy women with recurrent cystitis
(=3 episodes in past year) drinking less than 1.5 L of fluid daily assessed for eligibility, 23 were
excluded and 140 assigned to water or control group. Assessments of daily fluid intake,
urinary hydration, and cystitis symptoms were performed at baseline, 6- and 12-month visits,
and monthly telephone calls.

INTERVENTIONS Participants were randomly assigned to drink, in addition to their usual fluid
intake, 1.5 L of water daily (water group) or no additional fluids (control group) for 12 months.

MAIN OUTCOMES AND MEASURES Primary outcome measure was frequency of recurrent
cystitis over 12 months. Secondary outcomes were number of antimicrobial regimens used,
mean time interval between cystitis episodes, and 24-hour urinary hydration measurements.

RESULTS The mean (SD) age of the 140 participants was 35.7 (8.4) years, and the mean (SD)
number of cystitis episodes in the previous year was 3.3 (0.6). During the 12-month study
period, the mean (SD) number of cystitis episodes was 1.7 (95% Cl, 1.5-1.8) in the water group
compared with 3.2 (95% Cl, 3.0-3.4) in the control group, with a difference in means of 1.5
(95% Cl, 1.2-1.8; P < .001). Overall, there were 327 cystitis episodes, 111in the water group and
216 in the control group. The mean number of antimicrobial regimens used to treat cystitis
episodes was 1.9 (95% Cl, 1.7-2.2) and 3.6 (95% Cl, 3.3-4.0), respectively, with a difference in
means of 1.7 (95% Cl, 1.3-2.1; P < .001). The mean time interval between cystitis episodes was
142.8 (95% Cl, 127.4-160.1) and 84.4 (95% Cl, 75.4-94.5) days, respectively, with a difference
in means of 58.4 (95% Cl, 39.4-77.4; P < .001). Between baseline and 12 months, participants
in the water group, compared with those in the control group, had increased mean (SD) urine
volume (1.4 [0.04] vs 0.1[0.04] L; P < .001) and voids (2.4 [0.2] vs 0.1 [0.2]; P < .001) and
decreased urine osmolality (-402.8 [19.6] vs —24.0 [19.5] mOsm/kg; P < .001).

CONCLUSIONS AND RELEVANCE Increased water intake is an effective antimicrobial-sparing
strategy to prevent recurrent cystitis in premenopausal women at high risk for recurrence

who drink low volumes of fluid daily.
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cute uncomplicated cystitis is one of the most common

infectious diseases in women, with a lifetime risk of

greater than 50%.! Approximately 27% of women with
their first episode of cystitis will have at least 1 recurrence within
6 months,? and among women with previous urinary tract infec-
tion (UTI), 44% to 70% will have a recurrence within 1 year.3*
Many women with cystitis have significant morbidities such as
pain, general discomfort, and decreased quality of life.>®

Itis estimated that approximately 15% of antimicrobial use
in humans is for treatment of UTI.” In addition, antimicrobi-
als are often used to prevent recurrences of cystitis if antimi-
crobial-sparing approaches are ineffective.® The degree to
which antimicrobial use for treatment or prevention of cysti-
tis contributes to the worldwide problem of antimicrobial re-
sistance is unknown, but it is almost certainly substantial given
the frequent occurrence of UTI and the strong correlation be-
tween antimicrobial use and resistance.®?

The World Health Organization and others have high-
lighted the urgent need for novel antimicrobial-sparing
approaches to infectious diseases.!> In this regard, women
with recurrent cystitis are often counseled about behavioral
approaches before antimicrobial prevention strategies are
considered.® One common recommendation is to increase
hydration, based on the belief that dilution and flushing of
bacteriuria is beneficial.'®22 However, published studies on the
association between hydration status and risk of UTI are sparse
and unconvincing.?°-*3>2° We therefore conducted a random-
ized clinical trial to determine whether increased daily water
intake reduces the risk of recurrent cystitis in healthy premeno-
pausal women with a history of recurrent cystitis.

Methods

Study Design and Oversight

This was a randomized, open-label, controlled study of in-
creased water intake in women with recurrent cystitis. The study
was conducted in accordance with Good Clinical Practice guide-
lines and the Declaration of Helsinki at COMAC Medical, a clini-
cal research center based in Sofia, Bulgaria, whose ethics com-
mittee approved the study. Study methods and reporting
follow recommended guidelines for randomized trials of non-
pharmacological treatments. The investigators together with
the sponsor designed the trial and had primary responsibility
for protocol development. Trial oversight was provided by
Pharm-Olam International Bulgaria Contract Research Organi-
zation (CRO). Analyses pertaining to the primary and second-
ary outcomes were performed by Lincoln CRO, Boulogne-
Billancourt, France. The protocol is available in Supplement 1.

Participants

The COMAC principal investigator contacted local physicians
in Sofia who were in their registry of referring physicians and
who provide primary care to women with recurrent UTT and
explained the requirements for study eligibility. Potential par-
ticipants were asked to visit the COMAC facility for a screening
visit during which inclusion and exclusion criteria were veri-
fied. Premenopausal women were eligible for the study if they
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Key Points

Question Does increased daily water intake prevent cystitis in
premenopausal women experiencing recurrent cystitis who drink
low volumes of total fluid daily?

Findings In this randomized clinical trial of 140 premenopausal
women experiencing recurrent cystitis who report drinking less
than 1.5 L of total fluid daily, cystitis episodes were significantly
less frequent in women who drank more water for 12 months

compared with women who maintained their usual fluid intake.

Meaning Increasing daily water intake protects against recurrent
cystitis in premenopausal women experiencing recurrent cystitis
who drink low volumes of total fluid daily.

were at least 18 years of age, in good general health, had no cur-
rent UTI symptoms, reported at least 3 symptomatic episodes
of cystitis in the past year resulting in a visit to a clinician (docu-
mentation required), at least 1 episode of which had to be cul-
ture confirmed (210 colony-forming units [CFU]/mL bacteria
in a voided midstream urine culture), and self-reported drink-
ing less than 1.5 L of fluid daily. Women were not eligible for
enrollment if they had current symptoms of UTI, a history of
pyelonephritis in the past 12 months, interstitial cystitis, symp-
tomatic vulvovaginitis, or if they were pregnant, lactating, or
planning to become pregnant in the following 12 months. All
participants provided written informed consent.

Randomization

Eligible participants were randomly assigned (1:1) to drink
either 1.5 L of water daily in addition to their usual fluid in-
take (water group) or no additional fluids (control group) for
12 months. Women in the water group were provided three
500-mL bottles of water (Evian) to be consumed daily, along
with the suggestion to start a bottle at the beginning of every
meal and fully drink it before the next meal. The intervention
was assigned centrally by telephone, using a centralized in-
teractive web response system that allocated participants using
a computer-generated randomization list without stratifica-
tion factors. The randomization list was prepared by an inde-
pendent statistician and was concealed until allocation.
Access was given to the COMAC research staff through login-
based permission to randomize eligible participants.

Study Procedures

Before randomization, participants were asked to complete a
3-day fluid intake diary (eMethods 1in Supplement 2) to rec-
ord the type and amount of all beverages consumed during 3
consecutive days. Participants then returned for a prerandom-
ization visit (baseline). Urine volume and osmolality were as-
sessed with a 24-hour urine sample collected the day before the
baseline visit. Participants were asked to start urine collections
in the morning, after discarding the first-voided sample, and
to collect all the voids in the following 24 hours including the
first-voided urine the next morning. To continue in the study,
participants had to have a 24-hour urine volume less than
1.2 L, and a 24-hour urine osmolality of at least 500 mOsm/kg.
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This latter inclusion criterion was added as an amendment to
the protocol to refine our definition of a low-volume drinker.

After randomization, participants were contacted for tele-
phone interviews by the COMAC research staff every month for
12 months. At each call, participants were asked about current or
recent urinary symptoms, adverse events, medications taken, and
adherence to the study protocol. Women in the water group were
encouraged to adhere to the hydration protocol. Fluid intake was
assessed monthly using the self-reported 3-day fluid intake di-
ary, and 24-hour urine volume and osmolality were assessed at
6 and 12 months. During the 24-hour collection period, partici-
pants were asked to report their daily voids in a voiding diary
(eMethods 2 in Supplement 2). Bottled water was delivered to the
homes of participants assigned to the water group every 2 weeks.

Participants were instructed to contact the study staff at
COMACG, or aclinician outside COMAC if they so chose, any time
they experienced any urinary symptoms to perform a mid-
stream urine culture. All clinical, microbiologic, and treat-
ment data from outside facilities were requested to be pro-
vided to COMAC investigators once they were notified by study
participants. Criteria for diagnosis of cystitis were the same
for COMAC and non-COMAC facilities.

Outcomes

The primary study outcome was frequency of recurrent cystitis
episodes over 12 months, defined as the presence of at least 1 UTI
symptom (dysuria, frequency, urgency, and/or suprapubic pain)
plus at least 10> CFU/mL uropathogens in a midstream urine
culture.°3! Uropathogens included gram-negative bacteria,
staphylococci (including Staphylococcus aureus, Staphylococcus
saprophyticus, and other coagulase-negative staphylococci), ente-
rococci, and group B streptococci. Secondary study outcomes
were the number of antimicrobial regimens used, mean time inter-
val between cystitis episodes, and 24-hour urinary hydration mea-
surements (volume, voids, and osmolality). We also assessed the
time to first cystitis episode. Safety was evaluated by assessment
of adverse events, defined as any unfavorable and unintended
symptom or sign, and serious adverse events, defined as death,
life-threatening event, hospitalization, or significant disability.

Sample Size

We assumed that the frequency of recurrent cystitis episodes in
the control group would be unchanged (3 over a 12-month period)
and that areduction of at least 20% in the water group would be
clinically meaningful. Based on these assumptions, a sample size
of 42 evaluable participants per group was necessary to achieve
80% power to detect a difference with a 2-sided type I error rate
of 5% in a Poisson model. Anticipating a 40% dropout rate, 70
participants per group were randomized.

Statistical Analyses

All continuous variables were calculated as mean (standard devi-
ation), mean (range), mean (95% confidence interval), or median
(range). Categorical data were calculated as frequency and per-
centage. The statistical analyses were performed on all partici-
pants who underwent randomization, according to the intention-
to-treat principle. As a sensitivity analysis, the statistical analyses
were also performed on the per-protocol population.

jamainternalmedicine.com
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Descriptive analyses of urinary hydration measurements
were performed on women who completed the 6- and 12-month
follow-ups. All Pvalues for analyses other than the primary out-
come are nominal. Given the limited amount of missing data, no
imputation method was used. Data management and statistical
analyses were performed using SAS, version 9.2 (SAS Institute Inc).

Primary Outcome

Anunadjusted Poisson model was used to compare the frequency
of cystitis episodes over the study period between the study
groups. The Pvalue considered for statistical significance was .05.

Secondary Outcomes

The number of antimicrobial regimens used for cystitis during the
study was compared using a Poisson model, adjusted for age. Time
intervals between episodes of cystitis were compared usinga y
model, adjusted for age. The 24-hour urinary hydration measure-
ments were analyzed using repeated-measures analysis of cova-
riance, adjusted for age, to compare the changes from baseline.
Statistical analysis performed for urine voids was post hoc. Time
to first cystitis episode was compared between the study groups
using a Cox model adjusted for age (post hoc analysis).

. |
Results

Study Participants
Patient enrollment and follow-up occurred between December
13, 2013, and July 13, 2016. In September 2014, we halted study
enrollment to revise the protocol to add the 24-hour urine osmo-
lality requirement to the inclusion criteria, and we restarted en-
rollment in June 2015. A total of 163 women were screened for par-
ticipation; 23 were excluded owing to unwillingness to partici-
pate or not meeting inclusion criteria (Figure 1). The remaining
140 eligible women were randomly assigned to the water or con-
trol groups. After the protocol amendment to add the urine os-
molality requirement, 7 participants (3 water group and 4 control
group) were dropped from the study because they no longer met
the enrollment criteria of alow-volume drinker. Three participants
(allin the water group) withdrew their consent and were dropped
from the study. In addition, 17 participants (10 water group and
7 control group) had major protocol deviations (Figure 1). Sixty-
four (91%) participants in the water group and 66 (94%) in the con-
trol group completed the 12-month follow-up, and 54 (77%) and
59 (84%), respectively, completed the 12-month study without
any major protocol deviation (per-protocol population) (Figure1).
Demographic and behavioral characteristics at enroll-
ment were similar between the 2 groups (Table 1). The mean
(SD) age was 35.7 (8.4) years, 129 (92%) were sexually active,
and the mean number of cystitis episodes in the previous 12
months was 3.3 (range, 3-6). Our study population was largely
healthy with no significant comorbidities. The baseline daily
fluid intake and urinary hydration measurements were simi-
lar between the 2 groups.

Self-reported Adherence to Intervention
Self-reported daily fluid intake increased in the water group

after randomization and remained elevated throughout the
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Figure 1. Study Flow Algorithm

Table 1. Baseline Characteristics of the Intention-to-Treat Population

163 Participants assessed
for eligibility

23 Excluded
9 High-volume drinker
profile
4 Did not meet other
inclusion criteria
10 Declined to participate

(140 Randomized )

70 Allocated to water group ‘ 70 Allocated to control group

) )

6 Discontinued intervention 4 Discontinued intervention

3 Not eligible, randomized 4 Not eligible, randomized
in error in error

3 Withdrew consent

l

64 Completed 12-month
follow-up

66 Completed 12-month
follow-up

10 Major protocol deviation
1 Did not increase
water intake
9 Other?

7 Major protocol deviation
3 Did not maintain
usual low fluid intake
4 Other?

59 Included in per-protocol
analysis

70 Included in intention-to-
treat analysis

54 Included in per-protocol
analysis

70 Included in intention-to-
treat analysis

2 Other major protocol deviations include time interval between randomization
and first study product intake greater than 3 days, and 12-month visit occurred
later than 389 days. Primary and secondary outcomes analyses are based on the
intention-to-treat population (all 140 women who underwent randomization).

study. At month 12, mean daily fluid intake had increased by
1.7 L (range, 1.1-2.8 L) and mean daily water intake by 1.15 L
(range, 0.48-1.63 L) above baseline in the water group.
Neither parameter changed in the control group.

Outcomes
Primary
Over the 12-month study, the mean number of cystitis episodes
was 1.7 (95% CI, 1.5-1.8) in the water group compared with 3.2 (95%
CI, 3.0-3.4) in the control group, with a difference in means of
1.5(95%CI, 1.2-1.8; P < .001). Overall, there were 327 cystitis epi-
sodes, 111in the water group and 216 in the control group. Analy-
ses performed on the per-protocol population showed similar
results. A total of 93% of women in the water group had 2 or fewer
episodes of cystitis whereas 88% in the control group had 3 or
more episodes (median, 2 and 3, respectively) (Figure 2).
Twenty-four (7%) of the 327 cystitis episodes were diag-
nosed and managed at non-COMAC facilities: 9 (8%) of 111 epi-
sodes in the water group and 15 (7%) of 216 in the control group.
Study participants reported only 1 episode of cystitis symp-
toms for which no urine culture was performed. Among the
416 episodes in which women presented with cystitis symp-

JAMA Internal Medicine November 2018 Volume 178, Number 11

Value
Water Control
Group Group All
Parameter (n=70) (n=70) (N = 140)
Adge, y, mean (SD) 36.0 (7.8) 35.3(9.0) 35.7 (8.4)
BMI, mean (SD) 23.3(3.5) 23.2 (3.5) 23.3(3.5)
Sexually active during the 64 (91) 65 (93) 129 (92)
past month, No. (%)
No. of episodes of cystitis 3.4 (0.6) 3.3 (0.5) 3.3 (0.6)
in past 12 mo, mean (SD)
3 Episodes in past 12 mo, 48 (69) 53 (76) 101 (72)
No. (%) of women
>4 Episodesin past 12 mo, 22 (31) 17 (24) 39 (28)
No. (%) of women
Daily fluid intake, 1.1 (0.1) 1.1 (0.2) 1.1(0.2)
mean (SD), L/d?
Water 0.5(0.2) 0.5 (0.3) 0.5(0.2)
Hot drinks 0.2 (0.1) 0.2 (0.1) 0.2 (0.1)
Alcohol 0.1(0.1) 0.1(0.1) 0.1(0.1)
Other 0.3 (0.2) 0.3 (0.2) 0.3 (0.2)
24-h urine volume, 0.9 (0.2) 0.9 (0.2) 0.9 (0.2)
mean (SD), L
No. of voids/d, mean (SD)? 6.0 (1.6) 6.2 (1.6) 6.1 (1.6)
24-h urine osmolality, 720.6 728.1 724.3
mean (SD), mOsm/kg (169.2) (161.2) (164.7)

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared).

2Day = 24 h.

Figure 2. Recurrent Cystitis Episodes by Study Group

70+ [l Water group [T Control group
60+ e
504
=2 401
j=
L
5
= 304
20
104
| — A= N -
0 1 2 3 4 5

Recurrent Cystitis Episodes, No.

Number of recurrent cystitis episodes during the 12-month follow-up, percent
of women by study group. All 140 women who underwent randomization were
included in the analysis.

toms and had a urine culture performed, there was no differ-
ence between the study groups in the proportion that had posi-
tive results: 111 (77%) of 144 in the water group compared with
216 (79%) of 272 in the control group.

Escherichia coli was the causative uropathogen in 87 (78%)
and 167 (77%), Klebsiella species in 9% and 10%, and Proteus
species in 4% and 5% in the water and control groups, respectively.

Secondary

The mean number of antimicrobial regimens used to treat cys-
titis episodes was 1.9 (95% CI, 1.7-2.2) in the water group com-
pared with 3.6 (95% CI, 3.3-4.0) in the control group, with a
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Table 2. Urine Volume, Daily Voids, and Urine Osmolality Over 12-mo Follow-up

Water Group Control Group
Visit Mean (SD) No. Mean (SD) No. P Value?
24-h urine volume, L/d®
Baseline 0.9 (0.2) 70 0.9 (0.2) 70
6 mo 2.2 (0.4) 65 0.9 (0.2) 66 <.001
12 mo 2.2(0.3) 64 1.0 (0.2) 66 <.001
No. of voids/d®
Baseline 6.0 (1.6) 70 6.2 (1.6) 70
6 mo 8.8 (2.4) 65 5.9 (1.4) 66 <.001
12 mo 8.2 (1.6) 64 5.9 (1.1) 66 <.001
24-h urine osmolality, mOsm/kg @ Pvalues indicate the difference
Baseline 720.6 (169.2) 70 728.1(161.2) 70 between water and control groups
6mo 330.6 (108.4) 65  742.2(193.5) 66 <001 :grg:nc:f;_g;:\‘l’i:tsase"“e
12 mo 329.2 (116.7) 64 712.6 (193.3) 66 <.001

bDay = 24 h.

difference in means of 1.7 (95% CI, 1.3-2.1; P < .001). The mean
time interval between cystitis episodes was 142.8 (95% CI,
127.4-160.1) and 84.4 (95% ClI, 75.4-94.5) days, respectively,
with a difference in means of 58.4 (95% CI, 39.4-77.4) days
(P < .001). The median time to the first cystitis episode was
148.0 (range, 8.0-369.0) days in the water group compared with
93.5 (range, 7.0-291.0) days in the control group (hazard
ratio, 0.51; 95% CI, 0.36-0.74; P < .001).

Over the study, mean 24-hour urine volumes increased by
1.3 Lin the water group compared with 0.1 L in the control group
(P < .001) (Table 2). The mean number of daily voids increased
and urine osmolality decreased in the water group compared with
no changes in the control group (P < .001 for both parameters).
Data at 6 months for both groups were similar (Table 2).

Adverse Events

Occurrences of adverse events were similar between the 2
groups. The most common were headache, reported by 12
women, and gastrointestinal symptoms, reported by 8, in each
group. No serious adverse events occurred.

|
Discussion

Acute uncomplicated cystitis in women is one of the most com-
mon diagnoses, and its treatment accounts for considerable an-
timicrobial use.” Given the association between antimicrobial use
and the growing problem of antimicrobial resistance,? novel
antimicrobial-sparing strategies are needed to treat infections.>
Antimicrobial-sparing strategies for prevention of recurrent cys-
titisin women include education about risk factors such as sexual
intercourse and behavioral counseling to liberalize fluid intake,
not to delay urination, to urinate soon after intercourse, and to
ensure good pelvic hygiene.8-20-32(Pp344-345),33.34 prior to this trial,
however, there have been no prospective randomized clinical
trials to assess the effectiveness of such measures.

The benefit of increased fluid intake for prevention of cysti-
tis is thought to be from dilution and flushing of bacteriuria,
thereby reducing attachment to uroepithelial cells, reducing
nutrients for growth, and/or improving clearance.'®22 However,
previously published evidence for arelationship between low fluid

jamainternalmedicine.com

intake and/or low frequency of urination and cystitis is sparse and
unconvincing.?°-?32° For example, case-control studies have not
shown that low fluid intake is associated with recurrent UTIs, but
these studies have not clearly defined low fluid intake.?324 Sev-
eral studies in women have shown an association between self-
reported low fluid intake (usually less than 1 L daily) or low void-
ing frequency (usually <3 times daily) and UTI frequency, but they
were nonrandomized and uncontrolled.?>2° Some of these stud-
ies demonstrated a reduced rate of self-reported UTI following
educational campaigns to encourage women to increase water
intake and not delay urination.2®-28 The only published interven-
tional study of hydration is limited by the small sample size, lack
of definition for UTI, and no assessment of fluid intake.>*

This study is the first randomized clinical trial to evaluate in-
creased hydration for prevention of recurrent cystitis in women.
We demonstrated that increasing daily water intake over a 12-
month period resulted in an approximately 50% reduction in fre-
quency of cystitis recurrences and a similar reduction in use of
antimicrobial regimens. In addition, there were significant in-
creases in days to first cystitis recurrence and between episodes.
Although not as effective as antimicrobial prophylaxis, which has
been shown to reduce the risk of cystitis recurrence by approxi-
mately 85% to 95%,%2%%” the beneficial effects observed using
water, which is safe, inexpensive, and does not select for antimi-
crobial resistance, are substantial and important.

We selected for this study women who self-reported daily
fluid intake less than 1.5 L. These women are considered low-
volume fluid drinkers based on recommendations of the Euro-
pean Food Safety Agency, which recommends a daily water
intake from fluids of 1.6 L for women, 38 and the Institute of Medi-
cine, which recommends a daily water intake from fluids of
2.2 L.*° Daily water intake among women is often lower than these
recommended amounts as shown in a study of 8696 women from
13 countries, which demonstrated that, on average, 40% of wom-
en (60% in some countries) report drinking less than 1.6 L daily.*©

Strengths and Limitations

The strengths of our study are the similarities in demographicand
behavioral characteristics between intervention and control
groups, the extended study duration with 93% of participants
completing all 12 months, the monthly telephone calls to query
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participants about symptoms and to encourage adherence to the
protocol, use of objective measures for urine volume and osmo-
lality to assess protocol adherence, and requirement for culture
confirmation of cystitis. These strengths help to mitigate the
unavoidable use of an open-label study design to study a hydra-
tion intervention. Although the study was conducted at a single
site, the demographic characteristics of our study population,
young healthy women with frequent recurrent UTIs, are similar
to those in other studies of uncomplicated cystitis.*! We believe
that our study findings are generalizable to this population of
healthy premenopausal women.

. |
Conclusions

Our data confirm the benefit of increased water intake in re-
ducing the risk of recurrent cystitis in women with a history

Increased Daily Water Intake in Premenopausal Women With Recurrent Urinary Tract Infections

of frequent recurrent cystitis who are low-volume fluid drink-
ers. We did not perform a dose-response study, so we do not
know what increment in daily water intake is sufficient for
reducing risk of UTI. In addition, we do not know whether in-
creased water intake is beneficial in women who are at lower
risk for recurrent cystitis or who regularly drink higher quan-
tities of fluid than women in this study. Of note, there are no
published data on the proportion of women with recurrent UTI
who are low-volume drinkers. Nevertheless, it seems appro-
priate for clinicians who counsel healthy women with recur-
rent cystitis to routinely ask about daily fluid intake and to rec-
ommend increased intake of water, especially in those who
drink no more than 1.5 L of fluids daily, as a safe and inexpen-
sive alternative to strategies that employ antimicrobials. The
resulting reduction in antimicrobial use for treatment and
prevention of cystitis in women is likely to have an important
beneficial effect on antimicrobial resistance.*?
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Editor's Note

Drinking More Water for Prevention of Recurrent Cystitis

Deborah Grady, MD, MPH

For decades, it has been said that increasing fluid intake could
help prevent or cure urinary tract infections. In this issue of
JAMA Internal Medicine, arandomized clinical trial confirms that

folk wisdom. Hooton and
&= colleagues! randomized
women with 3 or more epi-
sodes of cystitis in the prior
year to consume 1.5 L of water per day (three 0.5-L bottles) in
addition to their usual intake, or to consume no additional
water. The women who consumed additional water had an
approximately 50% reduction in number of cystitis episodes in
the year after randomization and were prescribed fewer
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antibiotics. We realize that this trial was not blinded, the pri-
mary outcome was self-reported, and it was sponsored by
Danone Research, which sells the bottled water used in this
study. However, the research question is important and the
intervention was safe, easy, and effective (and it would be im-
possible to blind a trial in which drinking water is the interven-
tion). As the authors! note, the reduction in episodes of cysti-
tisis likely due to increased urine volume and voids that reduce
bacterial load in the bladder. Given this, it seems clear that any
safe-to-drink water will do, including your local tap water, which
will also spare the environmental impact of bottled water and
improve the cost-effectiveness of the intervention.
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