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• Infections urinaires fébriles ?
• Bactériuries asymptomatiques : NON !

• Infections urinaires non fébriles +++

Analyse de la situation



Que disent les recommandations ?



• Hydratation (>1,l/j), miction non retenue, régularisation du 

transit (IV-C)

• Arrêt spermicide (III-C)

• Canneberge (36mg/j PAC) (IV-C)

• Oestrogénothérapie locale (IV-C) 

SPILF/AFU

MMI 2018



• Mesures hygiène et hyper hydratation : pas d’argument pour 
le recommander

• Oestrogénothérapie locale : probablement efficace
• Prophylaxie immunoactive OM-89 : recommandée
• Probiotiques (Lactobacillus spp.) : pas de recommandation
• Canneberge : pas de recommandation
• D-mannose : pas de recommandation
• Instillations of acide hyaluronique+chondroïtine (GAG) : pas 

de recommandation

EAU



Effect of Increased Daily Water Intake in Premenopausal
Women With Recurrent Urinary Tract Infections
A Randomized Clinical Trial
Thomas M. Hooton, MD; Mariacristina Vecchio, PharmD; Alison Iroz, PhD; Ivan Tack, MD, PhD;
Quentin Dornic, MSc; Isabelle Seksek, PhD; Yair Lotan, MD

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% 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 episodes, 111 in the water group and
216 in the control group. The mean number of antimicrobial regimens used to treat cystitis
episodes was 1.9 (95% CI, 1.7-2.2) and 3.6 (95% CI, 3.3-4.0), respectively, with a 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% CI, 75.4-94.5) days, respectively, with a difference
in means of 58.4 (95% CI, 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.

TRIAL REGISTRATION ClinicalTrials.gov identifier: NCT02444975

JAMA Intern Med. 2018;178(11):1509-1515. doi:10.1001/jamainternmed.2018.4204
Published online October 1, 2018.
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study. At month !", mean daily fluid intake had increased by
!.# L (range, !.!-".$ L) and mean daily water intake by !.!% L
(range, &.'$-!.() L) above baseline in the water group.
Neither parameter changed in the control group.

Outcomes
Primary
Over the !"-month study, the mean number of cystitis episodes
was!.#(*%%CI,!.%-!.$) inthewatergroupcomparedwith)."(*%%
CI, ).&-).') in the control group, with a difference in means of
!.% (*%% CI, !."-!.$; P < .&&!). Overall, there were )"# cystitis epi-
sodes, !!! in the water group and "!( in the control group. Analy-
ses performed on the per-protocol population showed similar
results. A total of *)% of women in the water group had " or fewer
episodes of cystitis whereas $$% in the control group had ) or
more episodes (median, " and ), respectively) (Figure !).

Twenty-four (#%) of the )"# cystitis episodes were diag-
nosed and managed at non-COMAC facilities: * ($%) of !!! epi-
sodes in the water group and !% (#%) of "!( in the control group.

Study participants reported only ! episode of cystitis symp-
toms for which no urine culture was performed. Among the
'!( episodes in which women presented with cystitis symp-

toms and had a urine culture performed, there was no differ-
ence between the study groups in the proportion that had posi-
tive results: !!! (##%) of !'' in the water group compared with
"!( (#*%) of "#" in the control group.

Escherichia coli was the causative uropathogen in $# (#$%)
and !(# (##%), Klebsiella species in *% and !&%, and Proteus
speciesin'%and%%inthewaterandcontrolgroups,respectively.

Secondary
The mean number of antimicrobial regimens used to treat cys-
titis episodes was !.* (*%% CI, !.#-".") in the water group com-
pared with ).( (*%% CI, ).)-'.&) in the control group, with a

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

Parameter

Value
Water
Group
(n = 70)

Control
Group
(n = 70)

All
(N = 140)

Age, 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
past month, No. (%)

64 (91) 65 (93) 129 (92)

No. of episodes of cystitis
in past 12 mo, mean (SD)

3.4 (0.6) 3.3 (0.5) 3.3 (0.6)

3 Episodes in past 12 mo,
No. (%) of women

48 (69) 53 (76) 101 (72)

!4 Episodes in past 12 mo,
No. (%) of women

22 (31) 17 (24) 39 (28)

Daily fluid intake,
mean (SD), L/da

1.1 (0.1) 1.1 (0.2) 1.1 (0.2)

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,
mean (SD), L

0.9 (0.2) 0.9 (0.2) 0.9 (0.2)

No. of voids/d, mean (SD)a 6.0 (1.6) 6.2 (1.6) 6.1 (1.6)
24-h urine osmolality,
mean (SD), mOsm/kg

720.6
(169.2)

728.1
(161.2)

724.3
(164.7)

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared).
a Day = 24 h.

Figure 2. Recurrent Cystitis Episodes by Study Group
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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.

Figure 1. Study Flow Algorithm

163 Participants assessed 
for eligibility

23 Excluded
9

4

10

High-volume drinker 
profile
Did not meet other 
inclusion criteria
Declined to participate

140 Randomized

70 Allocated to water group

6 Discontinued intervention
3

3

Not eligible, randomized 
in error
Withdrew consent

64 Completed 12-month
follow-up

4 Othera

54 Included in per-protocol 
analysis

70 Included in intention-to-
treat analysis

70 Allocated to control group

4 Discontinued intervention
4 Not eligible, randomized 

in error

66 Completed 12-month
follow-up

7 Major protocol deviation
3 Did not maintain 

usual low fluid intake

59 Included in per-protocol 
analysis

70 Included in intention-to-
treat analysis

10 Major protocol deviation
1 Did not increase 

water intake
9 Othera

a 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).
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• Essai randomisé 2013-
2016

• Suivi sur 12 mois
• 140 patientes (≥3 IU/an)
• +1500mL/j vs contrôle



Prophylaxie immuno active



was confirmed by multiple regression analyses for the
number of UTI prior to study, age and center. A
comparable result was seen in the per protocol popula-
tion ( p < 0.001, Fig. 2b). In the active group, 93
patients (40.3%) had a total of 185 post-baseline
UTI, compared to 276 UTI in 122 patients (55.0%)
in the placebo group, i.e. a reduction of 14.7% (95%
confidence interval –23.8% to !5.6%; two-sided
Cochran–Mantel–Haenszel test stratified by center:
p = 0.001; unadjusted two-sided Fisher’s exact test:
p = 0.0019; estimated odds ratio 0.55). In the first
six months of the study, 125 post-baseline UTI were
documented in the placebo group compared to 99 in the
active group (D = 26, !20.1%). Between Month 7 and
the end of the study, there were 151 UTIs in the placebo
group and 86 UTI in the active group (D = 65,
!43.0%). As shown in Table 3, the distribution of

UTI per patient showed a significant group difference
in favor of OM-89. Comparable statistically significant
results for all primary endpoints were achieved in the
supportive per protocol analyses (data not shown).

In the ITT population, the frequency of dysuria,
pollakisuria and burning pain decreased more in the
active group, without reaching statistical significance
(Fig. 3a, b, c). However in the per protocol population,
the group difference was significantly in favor of OM-
89 for all three symptoms at Visit 4.

The total duration of UTI recurrences (based on the
presence of the above symptoms) was reduced by 49%
in the OM-89 group with respect to placebo (1.95 "
3.97 vs. 3.82 " 8.61 days) with a trend towards sta-
tistical significance.

Among patients with bacterial UTI, E. coli was the
most frequently detected pathogen at each visit, affect-
ing 14–22% of patients across treatment groups and
populations compared to 6% or less for all other types
of bacteria.

More than 80% of the patients in both treatment
groups used anti-infectives at least once during the
study. Antibacterial drugs were prescribed for reasons
other than UTI in 53.0% of patients in the active group
compared to only 40.5% of patients in the placebo
group. Themean number of anti-infective prescriptions
was 2.44 " 1.75 in the active group compared to
2.79 " 2.07 of patients in the placebo group, a sig-
nificant group difference ( p = 0.005).

In the global assessment, the majority of patients
and investigators in both treatment groups considered
that there was a slight or marked improvement, with a
rating of ‘‘no change’’ being reported in approximately
10% of patients only.

A total of 161 adverse events (AEs) affected 75
patients in the active group compared to 192 AEs in 71
patients of the placebo group during the course of this
clinical trial, with 13% being considered related to
treatment in both groups. The most frequent AE was

H.W. Bauer et al. / European Urology 47 (2005) 542–548 545

Table 2
Type of bacteria at baseline (ITT) [n (%)]

OM-89 (n = 231) Placebo (n = 222)

Escherichia coli 162 (70.1) 152 (68.5)

Enterococcus 22 (9.5) 15 (6.8)

Staphylococcus 17 (7.4) 20 (9.0)

Klebsiella 10 (4.3) 10 (4.5)
Streptococcus 9 (3.9) 9 (4.1)

Proteus 5 (2.2) 5 (2.3)

Multiple citations possible.

Fig. 2. (a) Cumulative relapse rate of UTI by visit (ITT population;

*p < 0.003). (b) Cumulative relapse rate of UTI by visit (Per protocol

population; *p < 0.001).

Table 3
Distribution of post-baseline UTI per patient (p: two-sided Mann–Whitney

test)

Number of UTI recurrences OM-89 (n = 231) Placebo (n = 222)

Missing 11 (4.8%) 7 (3.2%)

0 127 (55.0%) 93 (41.9%)

1 46 (19.9%) 53 (23.9%)
2 25 (10.8%) 32 (14.4%)

3 12 (5.2%) 17 (7.7%)

4 3 (1.3%) 7 (3.2%)
#5 7 (3.0%) 13 (5.9%)

Total number of UTI recurrences 185 276

p 0.0013

• Essai randomisé double aveugle vs placebo
• 453 patientes adultes
• IU à l’inclusion avec ECBU +
• OM-89 : 1 capsule/j pdt 90j
• 3 mois sans traitement
• Puis les 10ers j de M7, M8, M9
• Suivi 1 an 
• Taux d’IU total : 0,84 vs 1,28
• Réduction de 34% (p<0,003)

European urology 2005
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Evaluation of a therapeutic vaccine for the prevention
of recurrent urinary tract infections versus
prophylactic treatment with antibiotics

M. F. Lorenzo-Gómez & B. Padilla-Fernández & F. J.
García-Criado & J. A. Mirón-Canelo & A. Gil-Vicente & A.
Nieto-Huertos & J. M. Silva-Abuin
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Abstract
Introduction and hypothesis Urinary tract infections (UTIs)
are considered the most common bacterial infections, espe-
cially in women. The objective of this study was to evaluate
the use of the sublingual bacterial vaccine Uromune® in
order to prevent recurrent UTIs (RUTIs).
Methods This study was conceived as a multicenter observa-
tional study. The clinical history of 319 women who presented
at least 2 episodes ofUTI in the last 6months or 3 in 12months
was reviewed. Data related to treatment and clinical evolution
were recorded and analyzed. A total of 159 patients received
prophylactic treatment with Uromune® for a period of
3 months (group A) and 160 with sulfamethoxazole/trimeth-
oprim 200/40 mg/day for a period of 6 months (group B).
Uromune® contained an inactivated bacterial cell suspension
of selected strains of Escherichia coli,Klebsiella pneumoniae,
Proteus vulgaris, and Enterococcus faecalis.

Results Patients in group A experienced a highly significant
reduction in the number of infections compared to patients
in group B. In the first 3 months, the mean number of
infections was 0.36 versus 1.60 (P<0.0001), respectively.
A significant reduction was also observed after 9 and
15 months (P<0.0001). The numbers of patients who did
not have any UTI at 3, 9, and 15 months were 101, 90, and
55 in group A versus 9, 4, and 0 in group B (P<0.0001).
Conclusions The results obtained in this study favor the use of
this bacterial-based therapeutic vaccine as an effective strategy
to reduce frequency, duration, severity, and costs of RUTIs.

Keywords Recurrent urinary tract infections . Bacterial
vaccine

Introduction

Urinary tract infections (UTIs) are considered the most
common bacterial infections [1, 2], especially in wom-
en. The bladder is the most prevalent site of infection
(cystitis). Some authors stated that women are 30 times
more prone to have UTIs than men [3], while other
authors reported a 8:1 ratio [4]. Because 50–60 % of
women report at least one UTI in their lifetime, UTIs
have become a common condition diagnosed and treated
by urologists, gynecologists, and other health care pro-
viders [1].

At least one fourth of these patients will have a
recurrence within a year [2], and 22 % will have recur-
rent urinary tract infections (RUTIs). Infections are con-
sidered recurrent when patients have three or more
culture-documented infections in a year or two or more in
6 months [5].

The European Association of Urology defines a signifi-
cant bacteriuria as!103 uropathogens/ml of midstream urine
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• Essai multicentrique
• 319 patientes >1 IU dans les 6 derniers mois
• Bras A : Uromune® (1/j pdt 3 mois)
• Bras B : sulfamethoxazole/trimethoprim 200/40 

mg/j pdt 6 mois 
• Résultats M3 : 0,36 IU vs 1,60 (P < 0,0001), 

respectivement 
• Idem M9 et M15 (P < 0.0001) 

75 % in the number of UTIs when compared to the number
of UTIs of group B in the same period of time, although this
group was under prophylactic antibiotic treatment for a
period of 6 months. The benefit of Uromune® was main-
tained after an observation period of 9 and 15 months
(86 and 77 % of improvement, respectively).

Bacterial preparations have been used to prevent RUTIs.
Lettgen [18] reported the use of an oral bacterial lysate of
109 E. coli compared with the use of nitrofurantoin as a
prophylaxis of RUTIs in girls, showing that the efficacy of
the long-term administration of this bacterial lysate was
comparable to that of nitrofurantoin. Bauer et al. [19]
reported in 2002 a meta-analysis performed on five studies
of an oral bacterial lysate of 109 E. coli compared to placebo
in double-blind studies in patients with UTI (601 women),
showing superiority of this treatment over placebo, with a
confidence interval of 0.64-0.72. The drug was well tolerated
and patient compliance was excellent in all studies. The same
authors reported in 2005 [20] a double-blind, placebo-
controlled study in 454 women using the same product.
Patients were treated with 1 capsule (active or placebo) per
day for 90 days, 3 months without treatment, then the first
10 days in months 7, 8, and 9 and were followed up during
12 months. The authors reported a 34 % reduction of UTIs in
patients treated with the bacterial lysate when compared to
placebo. In our study, patients were treated for a period of
3 months and showed a reduction of 75, 86, and 77 %
at 3, 9, and 15 months when compared with conven-
tional antibiotic prophylaxis, not to placebo. This high
difference in the clinical benefit could be explained by
the form in which the antigen is delivered (lysate or
whole inactivated bacteria) and the route of administra-
tion (orally swallowed or sublingual).

Purified components from bacteria selectively activate
Toll-like receptors (TLR), leading to shared and unique
responses in innate immune cells, whereas whole non-
lysate bacteria contain agonists for multiple TLR and induce
a common macrophage activation program [21] eliciting a
more potent and robust response [22], because the innate
immune response to whole bacteria is a consequence of the
cumulative activation of TLR [23].

These products act through the mucosal immune system.
This local system contributes almost 80 % of all immunocytes.

These cells are accumulated in, or in transit between, various
mucosa-associated lymphoid tissues (MALT), which together
form the largest mammalian lymphoid organ system [24] and
are considered as the “common mucosal immune system”
whereby immunocytes activated at one site disseminate immu-
nity to remote mucosal tissues, although there is a significant
degree of compartmentalization linking specific mucosal in-
ductive sites with particular effector sites [24]. Oral immuniza-
tion (swallowed) may induce substantial immune responses in
the small intestine (strongest in the proximal segment),
ascending colon, and mammary and salivary glands, but
it is relatively inefficient at evoking response in the
distal segments of the large intestines, tonsils, or female
genital tract mucosa [25–27]. However, sublingual and
nasal mucosa can serve as an inductive site for gener-
ating a broad spectrum of mucosal and systemic immune
responses, including also the respiratory and genitourinary
tracts [24, 28] with a high degree of efficacy and persistence
of the immune response [29]. Sublingual administration of
immunogens such as cholera toxin and ovalbumin indu-
ces systemic humoral dose-dependent immune responses
[28], mucosal antibody responses [28], and an immune-
stimulating effect on CD4+ T helper cell responses to
bacteria [30].

The number of UTIs increases after the 3 months of
treatment with Uromune®, being more pronounced from
the 9th month of observation. This observation highlights
the need for a more prolonged treatment or for starting a
new period of 3-month treatment. In a pilot trial using a
similar immunostimulant, with a different bacterial compo-
sition because it focused on preventing recurrent respiratory
tract infections, the treatment period was of 6 months’ du-
ration and had a clinical effect for a minimum period of
12 months [30].

An important finding, not described previously, is the
trend of developing UTIs and the presence of UC+ by
means of the regression analysis. The corresponding slopes
in group A are much flatter than those of group B,
indicating that the trend to develop UTIs and to have
UC+ is much more meaningful in group B and showing
that for one UTI in group A there are more than four
UTIs in group B and for one UC+ in group A there are
more than seven in group B.

Fig. 3 Regression lines of the
evolution in the number of
UTIs and UC+ along the time
of evaluation

132 Int Urogynecol J (2013) 24:127–134
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Comparison 6. Cranberry versus probiotics

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Symptomatic UTI 2 152 Risk Ratio (M-H, Random, 95% CI) 0.42 [0.24, 0.74]

1.1 Children with previous
UTI

1 53 Risk Ratio (M-H, Random, 95% CI) 0.44 [0.18, 1.09]

1.2 Adult women 1 99 Risk Ratio (M-H, Random, 95% CI) 0.41 [0.20, 0.85]

Analysis 1.1. Comparison 1 Cranberry products versus placebo/control, Outcome 1 Participants with one
or more UTIs at follow-up.

Review: Cranberries for preventing urinary tract infections

Comparison: 1 Cranberry products versus placebo/control

Outcome: 1 Participants with one or more UTIs at follow-up

Study or subgroup Cranberry product Placebo/control Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Women with recurrent UTIs

Barbosa-Cesnik 2011 31/155 23/164 8.7 % 1.43 [ 0.87, 2.33 ]

Kontiokari 2001 12/46 19/45 7.0 % 0.62 [ 0.34, 1.12 ]

Sengupta 2011 2/21 4/13 1.5 % 0.31 [ 0.07, 1.46 ]

Stothers 2002 19/100 16/50 7.3 % 0.59 [ 0.34, 1.05 ]

Subtotal (95% CI) 322 272 24.5 % 0.74 [ 0.42, 1.31 ]
Total events: 64 (Cranberry product), 62 (Placebo/control)

Heterogeneity: Tau2 = 0.20; Chi2 = 8.50, df = 3 (P = 0.04); I2 =65%

Test for overall effect: Z = 1.03 (P = 0.30)

2 Elderly men and women

McMurdo 2005 7/187 14/189 3.9 % 0.51 [ 0.21, 1.22 ]

PACS Study 2008 13/20 12/17 9.8 % 0.92 [ 0.59, 1.44 ]

Subtotal (95% CI) 207 206 13.7 % 0.75 [ 0.39, 1.44 ]
Total events: 20 (Cranberry product), 26 (Placebo/control)

Heterogeneity: Tau2 = 0.12; Chi2 = 1.92, df = 1 (P = 0.17); I2 =48%

Test for overall effect: Z = 0.87 (P = 0.38)

3 People with neuropathic bladder/spinal injuries

Lee 2007 67/153 71/152 15.1 % 0.94 [ 0.73, 1.20 ]

Waites 2004 10/26 8/22 5.2 % 1.06 [ 0.51, 2.21 ]

0.01 0.1 1 10 100

Less with cranberry Less with placebo/control

(Continued . . . )

54Cranberries for preventing urinary tract infections (Review)
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Comparison 6. Cranberry versus probiotics

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Symptomatic UTI 2 152 Risk Ratio (M-H, Random, 95% CI) 0.42 [0.24, 0.74]

1.1 Children with previous
UTI

1 53 Risk Ratio (M-H, Random, 95% CI) 0.44 [0.18, 1.09]
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Analysis 1.1. Comparison 1 Cranberry products versus placebo/control, Outcome 1 Participants with one
or more UTIs at follow-up.
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H,Random,95%

CI
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Efficacité vs ATB
Analysis 2.1. Comparison 2 Cranberry products versus antibiotics, Outcome 1 Repeat symptomatic UTI.

Review: Cranberries for preventing urinary tract infections

Comparison: 2 Cranberry products versus antibiotics

Outcome: 1 Repeat symptomatic UTI

Study or subgroup Cranberry products Antibiotics Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Adult women

McMurdo 2009 25/69 14/68 28.2 % 1.76 [ 1.00, 3.09 ]

NAPRUTI Study 2011 I 66/109 53/98 53.5 % 1.12 [ 0.88, 1.42 ]

Subtotal (95% CI) 178 166 81.7 % 1.31 [ 0.85, 2.02 ]
Total events: 91 (Cranberry products), 67 (Antibiotics)

Heterogeneity: Tau2 = 0.06; Chi2 = 2.25, df = 1 (P = 0.13); I2 =55%

Test for overall effect: Z = 1.21 (P = 0.23)

2 Children

Uberos 2010 8/75 18/117 18.3 % 0.69 [ 0.32, 1.51 ]

Subtotal (95% CI) 75 117 18.3 % 0.69 [ 0.32, 1.51 ]
Total events: 8 (Cranberry products), 18 (Antibiotics)

Heterogeneity: not applicable

Test for overall effect: Z = 0.92 (P = 0.36)

Total (95% CI) 253 283 100.0 % 1.16 [ 0.79, 1.73 ]
Total events: 99 (Cranberry products), 85 (Antibiotics)

Heterogeneity: Tau2 = 0.06; Chi2 = 3.86, df = 2 (P = 0.14); I2 =48%

Test for overall effect: Z = 0.76 (P = 0.45)

Test for subgroup differences: Chi2 = 1.94, df = 1 (P = 0.16), I2 =48%
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Hypnothérapie

• 15 patientes avec FDR de 
complication (vidanges 
incomplètes, prolapsus, 
hystérectomie, 
radiothérapie)

• 3 séances d’hypnothérapie
• Suivi 1 an
• Réduction symptômes, 

douleurs et des dépressions 
anxiétés de moitié

Claire Mantion, thèse de médecine







Le futur



OFID 2018

• Patiente de 83 ans
• Méningome cérébral, hémangiomes cérébraux
• 25 ans d’IU récidivantes
• 20 IU de novembre 2013  à octobre 2015 
• Allergie : FQ, Fura, CTX
• Multiples preventions, Multiples cures ATB
• ICD >> TMF



CID 2017

• 8 patients (6 femmes)
• Âge médian 78,5 ans
• ⩾3 IU/an
• n UTI avant vs après FMT : 

4 vs 1
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We describe the success of adjunctive bacteriophage therapy for refractory Pseudomonas

aeruginosa urinary tract infection in the context of bilateral ureteric stents and bladder ulceration,
after repeated failure of antibiotics alone. No bacteriophage-resistant bacteria arose, and the
kinetics of bacteriophage and bacteria in urine suggest self-sustaining and self-limiting infection.

Introduction
Pseudomonas aeruginosa is an opportunistic human patho-
gen associated with biofilm infections refractory to antibiotic
therapy, particularly in cystic fibrosis and burn wounds and
in other immunocompromised hosts (Azeredo & Suther-
land, 2008; Fothergill et al., 2010). Lytic bacteriophage has
long been known to have the potential to deliver effective
targeted therapy (Himmelweit, 1945), including for P.
aeruginosa, and increasing antibiotic resistance has sparked
renewed interest in this approach (Azeredo & Sutherland,
2008; Kutter et al., 2010; Harper & Enright, 2011).

Case report
A 67-year-old woman underwent extensive intra-abdominal
resections and pelvic irradiation for adenocarcinoma
followed by bilateral ureteric stent placement to relieve
obstruction. This was complicated by symptomatic P.
aeruginosa infection, for which she received multiple courses
of gentamicin, ceftazidime, ciprofloxacin and merope-
nem over a 2 year period, and two stent replacements.
Symptomatic relapse with P. aeruginosa susceptible to
ciprofloxacin (MIC 0.25 mg ml21), gentamicin (2 mg
ml21), ceftazidime (4 mg ml21) and meropenem (MIC
2 mg ml21; determined by Etest performed according to

manufacturer’s instructions; Etest, AB bioMérieux) occur-
red usually within a week after ceasing antibiotics, always at
.105 c.f.u. ml21 and in association with pyuria (.100 white
blood cells ml21) and haematuria.

Several isolates of the infecting P. aeruginosa strain were
screened against existing bacteriophage libraries at the
Eliava Institute in Tbilisi (Democratic Republic of Georgia,
DPR) which have been used extensively to treat patients
(Kutter et al., 2010; Stone, 2002). Six lytic bacteriophages,
each at a titre of 106 p.f.u. ml21 against the target P.
aeruginosa, were combined into a filter-sterilized bacterio-
phage product (Pyophage #051007) licensed under DPR
Ministry of Health guidelines (Stone, 2002; Sulakvelidze
et al., 2001). Routine bacterial culture on chocolate agar
(Difco) at 37 uC of a sample vial was again negative in
the Centre for Infectious Diseases and Microbiology
Laboratory Services laboratory.

Ethical approval was obtained from the Western Sydney
Human Research Ethics Committee on a compassionate
use basis, and informed consent was obtained from the
patient. The patient was hospitalized and 20 ml (~26107

p.f.u.) Pyophage #051007 was instilled directly into the
bladder every 12 h for 10 days, with the catheter clamped
for 30 min after each instillation. Urine was collected
before treatment and at 4 h intervals after the morning
dose for the first 2 days, and then each morning prior to
bacteriophage and antibiotic treatment. The catheter was
changed on days 3 and 10. Meropenem (1 g twice daily)
and colistin (polymixin E, 100 mg twice daily) commenced

3Present address: Department of Medicine, King Hussein Medical
Centre, Amman, Jordan.

Abbreviation: MT-PCR, multiplexed tandem PCR.

Journal of Medical Microbiology (2011), 60, 1697–1700 DOI 10.1099/jmm.0.029744-0
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• Patiente de 67 ans, amputation périnéale 
pour adéno K

• Double J bilatérales
• Pseudomonas aeruginosa traité par 

genta, ceftazidime, CPF, mero
• Pdt 2 ans !!
• Administration pyophage 051007 

intravésical x2/j pdt 10j
• Mero + Coli à J6
• Pas de récidive à 1 an
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Bacteriophages for treating urinary tract
infections in patients undergoing
transurethral resection of the prostate: a
randomized, placebo-controlled, double-
blind clinical trial
Lorenz Leitner1,2 , Wilbert Sybesma1, Nina Chanishvili3, Marina Goderdzishvili3, Archil Chkhotua4,
Aleksandre Ujmajuridze4, Marc P. Schneider1, Andrea Sartori1, Ulrich Mehnert1, Lucas M. Bachmann5

and Thomas M. Kessler1*

Abstract

Background: Urinary tract infections (UTI) are among the most prevalent microbial diseases and their financial burden
on society is substantial. The continuing increase of antibiotic resistance worldwide is alarming. Thus, well-tolerated,
highly effective therapeutic alternatives are urgently needed. Although there is evidence indicating that bacteriophage
therapy may be effective and safe for treating UTIs, the number of investigated patients is low and there is a lack of
randomized controlled trials.

Methods and design: This study is the first randomized, placebo-controlled, double-blind trial investigating
bacteriophages in UTI treatment. Patients planned for transurethral resection of the prostate are screened for UTIs and
enrolled if in urine culture eligible microorganisms !104 colony forming units/mL are found. Patients are randomized in a
double-blind fashion to the 3 study treatment arms in a 1:1:1 ratio to receive either: a) bacteriophage (i.e. commercially
available Pyo bacteriophage) solution, b) placebo solution, or c) antibiotic treatment according to the antibiotic sensitivity
pattern. All treatments are intended for 7 days. No antibiotic prophylaxes will be given to the double-blinded treatment
arms a) and b). As common practice, the Pyo bacteriophage cocktail is subjected to periodic adaptation cycles during the
study. Urinalysis, urine culture, bladder and pain diary, and IPSS questionnaire will be completed prior to and at the end
of treatment (i.e. after 7 days) or at withdrawal/drop out from the study. Patients with persistent UTIs will undergo
antibiotic treatment according to antibiotic sensitivity pattern.

Discussion: Based on the high lytic activity and the potential of resistance optimization by direct adaptation of
bacteriophages, and considering the continuing increase of antibiotic resistance worldwide, bacteriophage therapy is a
very promising treatment option for UTIs. Thus, our randomized controlled trial investigating bacteriophages for treating
UTIs will provide essential insights into this potentially revolutionizing treatment option.

Trial registration: This study has been registered at clinicaltrials.gov (www.clinicaltrials.gov/ct2/show/
NCT03140085). April 27, 2017.

Keywords: Bacteriophages, Antibiotics, Urinary tract infection, Randomized placebo-controlled double-blind
trial, Resistance
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• Pre RTUP si CFU ≥ 104/mL

• Randomisation : Pyo bacteriophage/placebo/ATB (7j)

• Critère d’évaluation : SF IU/bactériurie/nécessité ATB



« Nous sommes actuellement 
en phase pré-clinique, nous 

entamons les études de 
pharmacocinétique et 

d’efficacité chez la souris 
avec la société Bioaster.
Comme vous pouvez le 

constater nous sommes au 
tout début du projet et les 

études cliniques sont encore 
loin ».
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Bacterial Interference for Prevention of Urinary
Tract Infection

Rabih O. Darouiche1,2,3,4 and Richard A. Hull5
1Medical and Spinal Cord Injury Care Lines, Infectious Disease Section, Michael E. DeBakey Veterans Affairs Medical Center, and Departments of
2Medicine, 3Surgery, and 4Physical Medicine and Rehabilitation, and 5Department of Molecular Virology and Microbiology, Baylor College of Medicine,
Houston, Texas

The concept of bacterial interference, both passive
and active, embodies the use of bacteria of low viru-
lence to compete with and protect against coloniza-
tion and infection by disease-causing organisms.
Passive bacterial interference is achieved when natu-
rally present commensal bacteria help defend against
host infection by pathogenic organisms. Examples of
bodily sites that are protected by normal !ora include
the skin, oral cavity, upper respiratory tract, vagina,
bladder, and bowels. In instances where natural bacte-
rial !ora may not afford adequate resistance to colo-
nization and/or infection, active bacterial interference
can be useful by intentionally administering into the
human body bacteria of low virulence that could
replace pathogens. The potential bene"t of bacterial
interference in preventing infection has been explored
with variable success in differently designed studies of
various conditions (including urinary tract infection,
vaginosis, burn, and antibiotic-associated colitis) by
using different agents (including Escherichia coli, Lac-
tobacillus species, Streptomyces species, and skin
!ora) [1–3].

Not only is urinary tract infection (UTI) the most
common healthcare-acquired infection, but it also ac-
counts for 8–11 million patient visits each year in the
United States [4]. Because the risk-bene"t analysis does
not favor the general use of antimicrobial-based measures

to prevent UTI, there exists a pressing need to explore
the role of nonantimicrobial preventive approaches. To
eliminate uropathogens, a number of studies have aimed
at deliberate colonization of the bladder with bacteria
of low virulence. This approach is supported by the
fact that treatment of asymptomatic bacteriuria is not
only contraindicated in general, but can also lead to
emergence of uropathogens and development of
symptomatic infection [5–7]. This review focuses on the
role of bacterial interference in preventing UTI by using
E. coli in patients with neurogenic/dysfunctional bladder
or Lactobacillus species mostly in healthy women. It as-
sesses the role of different agents of bacterial interference,
explores the potential mechanisms of action, summarizes
the results of clinical studies, compares different bacterial
applications, and highlights future research.

AGENTS OF BACTERIAL INTERFERENCE

The 2 bacterial organisms that have been clinically
tested as agents of bacterial interference for speci"cally
preventing UTI include E. coli (E. coli strains 83792
and HU2117) and a variety of Lactobacillus species
(mostly L. crispatus CTV05, L. casei var rhamnosus
GR1 and GG, and L. fermentum B54).

Escherichia coli
Bacterial interference utilizing nonpathogenic E. coli
for prevention of UTI was originally established by
using E. coli 83972, an organism that had caused
asymptomatic bacteriuria for 3 years in a young girl
without altering renal function [8]. Although E. coli
83972 has not been reported to cause symptomatic
UTI and usually does not express P "mbriae, it con-
tains the full chromosomal pap gene that encodes
P "mbriae [9, 10]. Escherichia coli HU2117 is a

Received 30 April 2012; accepted 18 July 2012; electronically published 24
July 2012.
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genetically engineered strain created from wild-type E. coli
83972 that has an 800-base pair deletion mutation in the chro-
mosomal papG gene [9]. As a result, it cannot make functional
P !mbriae, which are associated with pyelonephritis and bac-
teremia. Based on in vitro data, E. coli HU2117 seems to be
indistinguishable from E. coli 83972 with respect to bladder
colonization and ability to prevent bio!lm formation on
urinary catheters by uropathogens [11].

Lactobacillus species
Lactobacilli are the dominant vaginal "ora and possess antimi-
crobial properties that regulate other urogenital microbes. Al-
though a variety of Lactobacillus species have been reported as
healthy vaginal "ora, L. crispatus, L. gasseri, L. inners, and L. jen-
senii appear to be most common [12]. Lactobacillus casei var
rhamnosus strains have been evaluated as potential probiotic
agents in the vagina but have not been reported as part of
normal vaginal "ora [12]. Since high concentrations of Lactoba-
cillus species in the vagina correlate with a lower rate of UTI, the
use of Lactobacillus-containing probiotics to restore commensal
vaginal "ora has been proposed for the treatment and prophy-
laxis of bacterial urogenital infections [4, 13]. In most occasions,
however, Lactobacillus species is intentionally introduced into
the human body for reasons other than prevention of UTI, in-
cluding control of bacterial vaginosis and regulation of bowel
"ora. Because the potential for preventing UTI using bacterial
interference by probiotic Lactobacillus is based primarily on the
displacement of potential uropathogens from the vagina, this

approach is utilized exclusively in women. An attempt to colo-
nize the urethra or bladder directly through intravesicle inocula-
tion with Lactobacillus was unsuccessful in men [13].

MECHANISMS OF ACTION

Figure 1 displays a humorous scienti!c version of potential
mechanisms of bacterial interference. Mechanisms of action,
listed in a clockwise fashion starting at the right upper corner,
include competition for nutrients, production of antibacterial
agents (including bacteriocins, antiseptics, and acidic sub-
stances), competition for attachment sites, regulation of gene
expression, immunomodulation, and bio!lm disruption.
Coaggregation of organisms could also enhance the goal of
bacterial interference. Escherichia coli and Lactobacillus species
share some but not all mechanisms of bacterial interference.

Escherichia coli 83972
Competition for Nutrients
It has been suggested that the primary mechanism for bacteri-
al interference by E. coli 83972 is competition with other bac-
teria for nutrients [14]. This concept was based on the
observation that E. coli 83972 grew faster than several tested
uropathogenic E. coli strains and signi!cantly outperformed 1
uropathogenic E. coli strain in cocultures, both in vitro and in
a murine bladder colonization model. However, human colo-
nization trials indicate that E. coli 83972 may not eliminate
other bacteria from the urine after relatively few generations.

Figure 1. Potential mechanisms of bacterial interference: The Bladder Inn. Abbreviations: G, good; B, bad.
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Figure 1. Deliberate bladder inoculation with E. coli 83972 is used therapeutically, to protect against 
recurrent urinary tract infection. 

4. Results and Discussion 

4.1. Bacterial Evolution towards Commensalism rather than Virulence 

Bacteria increase their fitness in new host niches by rapid adaptation to changing environmental 
conditions. They lose or gain genetic material and, through selection, new variants become fixed in 
the population. Evolution has mainly been assumed to favor virulence, which promotes host-to-host 
spread and tissue attack. Until recently, evolution of commensalism had not been considered. We 
have proposed that ABU strains evolve towards commensalism in human hosts, as defined by a 
reduction in overall genome size, inactivation of virulence genes and modifications of transcriptional 
regulators [10,11]. Some ABU strains, such as the ABU E. coli strain VR50, have been also shown to 
evolve from commensal strains by gaining colonization factors [12]. 

Epidemiologic studies have established that the severity of UTI reflects the virulence profile of 
the infecting strain, with a higher frequency of tissue-attacking virulence factors expressed by UPEC 
strains than by most strains causing ABU [13,14], despite the presence of virulence gene sequences in 
many ABU strains [15]. Until recently, the molecular basis for this discrepancy has not been 
examined. Our results have established that ABU strains evolve towards commensalism through 
reductive evolution in human hosts [10], resulting in overall genome size reduction and systematic 
inactivation of virulence genes, either by the accumulation of point mutations or deletions [11,16]: 
Sequencing of the E. coli 83972 genome revealed a common ancestry with uropathogenic E. coli strains 
but a smaller genome size due to multiple deletions and mutations, suggesting that this strain 
adapted to the human urinary tract by undergoing reductive evolution [10,16] (Figure 2). For 
example, a large fim deletion and several papG point mutations abolish fimbrial expression and 
adherence [11]. Extended sequencing and phenotypic characterization has since confirmed that ABU 
strains undergo reductive evolution by a reduction in genome size and an accumulation of genomic 
alterations, which result in specific loss of expression or decay of UPEC virulence genes [17]. 

4.2. Host-Specific Genome Alterations in Inoculated Hosts 

To determine adaptation during long-term bladder colonization, we analyzed the genome 
sequence of ABU E. coli isolate 83972 (Figure 2) and compared this sequence to genomes of other 
model UPEC strains and non-pathogenic E. coli K-12 strain MG1655 to identify strain-specific 
genomic regions. Re-sequencing of E. coli 83972 reisolates after therapeutic bladder colonization of 
different patients led to the observation that hosts personalize their bacteria, thus providing the first, 
genome-wide example of a single bacterial strain’s evolution in different, deliberately inoculated 

Figure 1. Deliberate bladder inoculation with E. coli 83972 is used therapeutically, to protect against
recurrent urinary tract infection.

4. Results and Discussion

4.1. Bacterial Evolution towards Commensalism rather than Virulence

Bacteria increase their fitness in new host niches by rapid adaptation to changing environmental
conditions. They lose or gain genetic material and, through selection, new variants become fixed in
the population. Evolution has mainly been assumed to favor virulence, which promotes host-to-host
spread and tissue attack. Until recently, evolution of commensalism had not been considered. We
have proposed that ABU strains evolve towards commensalism in human hosts, as defined by a
reduction in overall genome size, inactivation of virulence genes and modifications of transcriptional
regulators [10,11]. Some ABU strains, such as the ABU E. coli strain VR50, have been also shown to
evolve from commensal strains by gaining colonization factors [12].

Epidemiologic studies have established that the severity of UTI reflects the virulence profile of
the infecting strain, with a higher frequency of tissue-attacking virulence factors expressed by UPEC
strains than by most strains causing ABU [13,14], despite the presence of virulence gene sequences in
many ABU strains [15]. Until recently, the molecular basis for this discrepancy has not been examined.
Our results have established that ABU strains evolve towards commensalism through reductive
evolution in human hosts [10], resulting in overall genome size reduction and systematic inactivation
of virulence genes, either by the accumulation of point mutations or deletions [11,16]: Sequencing of
the E. coli 83972 genome revealed a common ancestry with uropathogenic E. coli strains but a smaller
genome size due to multiple deletions and mutations, suggesting that this strain adapted to the human
urinary tract by undergoing reductive evolution [10,16] (Figure 2). For example, a large fim deletion and
several papG point mutations abolish fimbrial expression and adherence [11]. Extended sequencing
and phenotypic characterization has since confirmed that ABU strains undergo reductive evolution by
a reduction in genome size and an accumulation of genomic alterations, which result in specific loss of
expression or decay of UPEC virulence genes [17].

4.2. Host-Specific Genome Alterations in Inoculated Hosts

To determine adaptation during long-term bladder colonization, we analyzed the genome
sequence of ABU E. coli isolate 83972 (Figure 2) and compared this sequence to genomes of other model
UPEC strains and non-pathogenic E. coli K-12 strain MG1655 to identify strain-specific genomic regions.
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defined by daily urine cultures during the first week, weekly urine cultures during the next month,
and later at monthly intervals [17,33,34].
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Figure 1. The human therapeutic inoculation protocol. Antibiotics are administered to sterilize the 
urine. After an antibiotic-free interval, the patient is catheterized, the bladder is emptied, and 30 mL 
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repeated daily for maximally three days. Published with permission from Cellular Microbiology [35]. 

2.2. E. coli 83972 Inoculation Protects against Symptomatic UTI  

Early observational studies proved the safety of the inoculation procedure [19,32,33]. These 
studies also showed that the outcome of inoculation depends on urodynamic factors. As expected, E. 
coli 83972, which fails to adhere to bladder epithelial cells, did not colonize patients with complete 
bladder emptying. E. coli 83972 bacteriuria was monitored for more than 600 months in 24 patients 
who achieved long-term colonization. In these patients, bacterial concentrations remained at >105 

CFU/mL, often increasing to 108 CFU/mL. All patients reported subjective improvement with a 
reduction of minor lower urinary tract symptoms. No febrile UTI episodes were diagnosed during E. 
coli 83972 bacteriuria [34], and no side effects were registered.  

The results from these observational studies encouraged us to design a double-blinded 
randomized trial with cross-over design. We included 20 patients with incomplete bladder emptying 
and/or neurogenic bladder disorders, and with a history of recurrent UTI refractory to conventional 
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The time to first UTI was significantly longer in the group inoculated with E. coli 83972 (median 
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study. These findings verify the protective effect of E. coli 83972 inoculation against symptomatic UTI. 

Figure 1. The human therapeutic inoculation protocol. Antibiotics are administered to sterilize the
urine. After an antibiotic-free interval, the patient is catheterized, the bladder is emptied, and 30 mL E.
coli 83972 (105 CFU/mL) are injected. If bacteriuria is not established, the procedure may be repeated
daily for maximally three days. Published with permission from Cellular Microbiology [35].

2.2. E. coli 83972 Inoculation Protects against Symptomatic UTI

Early observational studies proved the safety of the inoculation procedure [19,32,33]. These
studies also showed that the outcome of inoculation depends on urodynamic factors. As expected,
E. coli 83972, which fails to adhere to bladder epithelial cells, did not colonize patients with complete
bladder emptying. E. coli 83972 bacteriuria was monitored for more than 600 months in 24 patients who
achieved long-term colonization. In these patients, bacterial concentrations remained at >105 CFU/mL,
often increasing to 108 CFU/mL. All patients reported subjective improvement with a reduction of
minor lower urinary tract symptoms. No febrile UTI episodes were diagnosed during E. coli 83972
bacteriuria [34], and no side effects were registered.

The results from these observational studies encouraged us to design a double-blinded
randomized trial with cross-over design. We included 20 patients with incomplete bladder emptying
and/or neurogenic bladder disorders, and with a history of recurrent UTI refractory to conventional
treatment. All patients were inoculated with E. coli 83972 or placebo and followed for 12 months,
when they were crossed-over and followed for another 12 months. The study end points were A) the
time to the first symptomatic infection causing UTI in both study arms, and B) the total number of
symptomatic infections over the entire study period of 12 + 12 months.

The time to first UTI was significantly longer in the group inoculated with E. coli 83972 (median
11 vs. six months, p = 0.0129), and the number of UTI episodes was significantly lower (13 vs. 35 UTI
episodes, p = 0.009) in patients with E. coli 83972 bacteriuria compared to the placebo control-arm
(Figure 2) [16]. There were no significant side effects or febrile UTI episodes registered during the
study. These findings verify the protective effect of E. coli 83972 inoculation against symptomatic UTI.

B. Wullt et al. Cell Microbiol 2001
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Résumé
Contexte.  —  Les  infections  urinaires  sont  un  problème  majeur  de  santé  publique  chez  les
patients ayant  une  vessie  neurologique.  Première  cause  de  morbidité  et  deuxième  de  morta-
lité,  leur  fréquence  génère  une  consommation  de  soin  importante,  et  entraînent  une  exposition
antibiotique  massive  conduisant  à  une  prévalence  élevée  de  bactéries  multirésistantes.  Les  stra-
tégies  préventives  non  antibiotiques  sont  essentielles.  L’interférence  bactérienne  consiste  en
l’inoculation  intra-vésicale  de  bactéries  non  pathogène  afin  de  prévenir  les  infections  urinaires
symptomatiques.
Objectif.  —  Revue  systématique  de  la  littérature  des  données  cliniques  humaines  disponibles
sur l’interférence  bactérienne  dans  la  prévention  des  infections  urinaires  chez  le  patient  avec
vessie  neurologique  selon  la  méthodologie  PRISMA.
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• Comportementaux : Coïts, utilisation de 
spermicides = FDR identifiés dans cohorte 
observationnelle et études cas témoins.  Impact 
de mictions non retenues, douche, hygiène = mal 
étudié

• Phytothérapie :
§ Herbes médicinales chinoises : petit échantillon, fort 

risque de biais élevé
§ Canneberge : probablement efficace, revue de la 

Cochrane : pas de différence significative mais 
hétérogénéité élevée. Plusieurs essais et une méta analyse 
ont retrouvé un effet positif 

• Probiotiques : 7 RCT et une méta analyse 
Cochrane ð pas d’effet significatif mais essais 
hétérogènes donc nécessité études en particulier 
avec Lactobacillus 

• D-Mannose : 1 essai randomisé encourageant

• Methénamine : Meta analyse Cochrane de 13 études 
(1 seule chez patients présentant IU récidivantes). 
RCT en cours.

• Oestrogène : Méta analyse Cochrane en faveur de la 
réduction du risque IU (5 RCT)

• Instillation intra vésicale de GAG : 2 RCT de petite 
taille positifs

• Immunostimulants (urovaxom/uromunne) : efficace 
dans RCT de petite taille ou étude rétrospectives

• Vaccinations :  contre facteurs de virulence des 
EPEC ð études cliniques en cours

• Compétition bactérienne : 3 RCT et série 
avant/après : effet protecteur

Résumé



1) Analyse de la situation clinique

2) IUNF à répétition

3) Recherche FD

4) Mesures hygiénodiététiques : hydratation

5) Canneberge ou immunostimulant

6) ATB prophylaxie : WOCA

En pratique



• Certainement 1 solution !

• Solution individualisée (patient/bactérie)

• Produit, rythme d’administration, pharmacopée, contraintes ….

• Possibilité d’associer différentes stratégies

• Pas d’algorithme : il faut essayer !

Conclusion
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En pratique
Analyse de la situation clinique

ATB prophylaxie : WOCA

IUNF à répétition

Recherche FD

Mesures hygiénodiététiques : hydratation

Canneberge ou immunothérapie
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Options alternatives à l’antibiothérapie en 
infectiologie urinaire ? 
Présent et avenir Aurélien Dinh

Maladies Infectieuses et 
Tropicales, 

Hôpital Universitaire R. Poincaré, 
Garches, APHP



• 2 souches d’E. coli
§ E. coli 83792 : n’exprime pas P. fimbriae (contient gène pap)
§ HU2117 : E. coli sauvage délétion de 800 pb codant pour le gène papG

• Capacité identique à coloniser la vessie et inhiber la 
formation de biofilm sur matériel

• Lactobacillus

De quoi s’agit-il ?
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Escherichia coli 83972 Bacteriuria Protects Against Recurrent
Lower Urinary Tract Infections in Patients With Incomplete
Bladder Emptying

Fredrik Sundén, Lars Håkansson, Eva Ljunggren and Björn Wullt*
From the Department of Urology (FS, EL, BW), Spinal Injuries Unit Lund/Orup, Department of Rehabilitation (LH), and Department of
Microbiology, Immunology and Glycobiology (BW), Lund University Hospital, Lund, Sweden

Purpose: We determined if the deliberate establishment of asymptomatic bacte-
riuria with Escherichia coli 83972 in patients with incomplete bladder emptying
and recurrent urinary tract infection protects against recurrence.
Materials and Methods: In phase 1 of the study the patients were randomized to
blinded inoculations with E. coli 83972 or saline. Crossover occurred after mon-
itoring for 12 months or after a urinary tract infection. The outcome was the time
to the first urinary tract infection in patients with and without E. coli 83972
bacteriuria. In phase 2 patients were subjected to additional blinded inoculations
to extend periods with and without E. coli 83972 bacteriuria. The outcome was
the number of urinary tract infections during 12 months with and 12 months
without E. coli 83972 bacteriuria.
Results: A total of 20 patients completed the study. In phase 1 the time to the
first urinary tract infection was longer with than without E. coli 83972 bacteri-
uria (median 11.3 vs 5.7 months, sign test p ! 0.0129). Phase 2 was analyzed
after patients had spent a total of 202 months with and 168 months without E.
coli 83972 bacteriuria. There were fewer reported urinary tract infection episodes
with vs without E. coli 83972 bacteriuria (13 vs 35 episodes, paired t test
p ! 0.009, CI 0.31–1.89). There was no febrile urinary tract infection episode in
either of the study arms and no significant side effects of intravesical bacterial
inoculation were reported.
Conclusions: Deliberately induced E. coli 83972 bacteriuria protected patients
with incomplete bladder emptying who are prone to urinary tract infection from
recurrent urinary tract infection as demonstrated by the delay in time to urinary
tract infection and the decrease in number of urinary tract infection episodes.

Key Words: Escherichia coli, bacteriuria, antibiosis, urinary tract
infections, recurrence

Abbreviations
and Acronyms
ABU ! asymptomatic bacteriuria
CIC ! clean intermittent
catherization
RES ! residual urine due to
lower motor neuron lesions
SP ! spinal lesion
UTI ! urinary tract infection
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URINARY tract infections are among
the most common infectious diseases
in humans with a subset of suscepti-
ble individuals who experience recur-
rent episodes.1 Treatment with anti-
biotics is initially effective but the
rapid increase in antibiotic resistance
in gram-negative uropathogens is a
strong rationale for developing thera-
peutic alternatives.2,3 In this study

we discuss bacterial interference, a
phenomenon in which bacteria of low
virulence inhibit symptomatic infec-
tion.

Patients with asymptomatic bacte-
riuria carry more than 105 cfu/ml
urine without experiencing symptoms
and it is harmless in those without
risk factors.4–6 In addition, ABU may
be protective as shown in pediatric
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populations, where the eradication of ABU was
shown to increase the risk of symptomatic UTI.7

This protective effect has been attributed to bacte-
rial interference by competition for nutrients and by
bacterial production of toxic molecules.8 Regardless
of the mechanism the ABU strains appear to pre-
vent more virulent E. coli strains from causing as-
cending infection.

Based on this observation a protocol to deliber-
ately establish bacteriuria of the lower urinary tract
was created as an alternative to conventional therapy
in patients with recurrent complicated UTIs.9,10 The
strain used for colonization, E. coli 83972, was origi-
nally isolated from a girl with long-term ABU.9,11 It
lacks expressed virulence factors as well as a defined
O:K:H serotype,12 is sensitive to all common antibiot-
ics used for UTI and carries a small plasmid (1.2 kilo-
base) enabling identification through plasmid test.9

Early colonization studies identified incomplete blad-
der emptying as a prerequisite for E. coli 83972 estab-
lishment, and long-term observational followup has
demonstrated that the approach is safe, that ABU is
achieved and that symptomatic recurrence seems to be
hindered.9,10,13,14

We investigated if E. coli 83972 bacteriuria pro-
tects against symptomatic infections in patients
prone to UTI with incomplete bladder emptying. In
phase 1 of the study we compared the time to the
first UTI in the same patients with and without E.
coli 83972 bacteriuria. In phase 2 we compared the
number of UTIs in the same patients during approx-
imately 12 months with and 12 months without E.
coli 83972 bacteriuria.

METHODS

Participants
Patients with incomplete bladder emptying and with re-
current lower UTIs were invited to participate in the
study. All patients were on optimal conservative therapy
and the majority were treated with CIC. The patients
were accustomed to using a self-reporting system for the
diagnosis of UTI.15 Criteria for study participation is
listed in Appendix 1, the patient flowchart is shown in
figure 1 and characteristics of the 20 patients who fulfilled
the protocol are presented in table 1.

Study Intervention, Objectives and Outcomes
Phase 1. Phase 1 was a blinded, randomized and placebo
controlled crossover study. Patients were inoculated with
E. coli 83972 or with saline according to the randomiza-
tion. The outcome measure was the time to the first UTI
after establishment of E. coli 83972 compared with the
time to the first UTI after placebo or failed E. coli 83972
inoculation. Crossover was after the first UTI report or
after approximately 12 months if no UTI was reported.
Patients who did not establish E. coli 83972 bacteriuria
during phase 1 were excluded from the study (fig. 1).

Phase 2. All patients who fulfilled phase 1 proceeded to
phase 2, which was blinded, observational and placebo
controlled. The outcome measure was the total number of
UTIs during an optimal period of 12 months with E. coli
83972 bacteriuria vs 12 months without E. coli 83972
bacteriuria. Patients who had spent less than approxi-
mately 12 months in either of the study arms during
phase 1 were given additional saline or E. coli 83972
inoculations (fig. 1). A minimum of 3 months in both study
arms was required for evaluation in this phase.

Inoculation protocol. The patient was given antibiotics to
sterilize the urine, and after an antibiotic-free interval the
patient was catheterized and the bladder emptied.16 Ac-
cording to the randomization 30 ml E. coli 83972 (105

cfu/ml) or saline were instilled in the bladder and the
catheter was removed. The procedure was repeated once
daily for 3 days.

Included, n=30 

Randomized, n=26 

Not randomized, n=4

Intercurrent disease, n=1 
Low patient compliance, n=1 
Patients declined, n=2

E. coli 83972 bacteriuria 

Sucessfull colonizations, n=13 

Drop outs, n=4

Failed colonizations, n=4 

Screened, n=112 

Evaluated Phase 1, n=20 

Control-arm 

Saline, n=6 
Failed colonizations, n=5  

Not fullfilling inclusion  
criteria, n= 82 

Cross-over after 12 months or a UTI event 

Control-arm 

Saline, n=13 

E. coli 83972 bacteriuria 

Sucessfull colonizations, n=7 
Failed colonizations, n=4 

Monitoring ended  after 12 months or a UTI event 

Additional E. coli 83972 colonizations or placebo if <12 months 
in any Phase 1 study-arm 

Top up in both study-arms, n=6 
Top up only in placebo arm, n= 9
Top up only in bacteriuria arm, n=0 

Evaluated Phase 2, n=20 

Drop outs, n=2

Patient declined (travelling), n=1 
Patient declined (moving), n=1 

Figure 1. Participant flow through trial. Repeated inoculation
during phase 1 was performed on 11 occasions, namely spon-
taneous loss of E. coli 83972 after established bacteriuria (5),
random reinoculations in placebo arm (3) and after antibiotic
treatment due to intercurrent infection (1 and 2 occasions in
bacteriuria and placebo arms, respectively). Study was per-
formed at Urology Outpatient Department, Lund. First patient
was recruited in March 2003 and study was closed in December
2006.
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9372 bacteriuria and no febrile UTI episodes re-
ported in either of the study arms.

Phase 1 - E. coli 83972
Bacteriuria Delays UTI Recurrence
In this phase patients were randomized using a
blinded, placebo controlled protocol with crossover
to E. coli 83972 or saline inoculation. The time to the
first UTI was compared in the same patients after
established E. coli 83972 bacteriuria and after saline
or failed E. coli 83972 inoculations.

There were 23 UTI reports from the 20 patients
who fulfilled the phase 1 protocol, with 8 patients
reporting UTI from both study arms, 1 only after
established E. coli 83972 bacteriuria and 6 only after
saline or failed E. coli 83972 inoculation. Median
time to UTI was significantly longer after E. coli
83972 establishment compared to after saline or
failed E. coli 83972 inoculation (11.3 vs 5.7 months,
sign test p ! 0.0129, fig. 2).

Phase 2 - E. coli 83972
Bacteriuria Reduces Number of UTI Episodes
All patients from phase 1 proceeded to phase 2, and
were further analyzed regarding the number of
UTIs during 12 months with and 12 months without
E. coli 83972 bacteriuria using a blinded, observa-
tional protocol. Additional inoculations with E. coli
83972 or saline were given to patients with less than

12 months in either study arm during phase 1. Eval-
uation was performed when the patients had spent
202 months (mean 10.1 per patient) with E. coli
83972 bacteriuria and 168 months (mean 8.4 per
patient) without E. coli 83972 bacteriuria. The num-
ber of reported UTIs was significantly lower in the
same patients with vs without E. coli 83972 bacte-
riuria (13 and 35 UTI reports, respectively, paired t
test p ! 0.009, CI 0.31–1.89, table 2).

Analysis of Reported UTI Episodes
A urine sample was collected in connection with all
UTI reports. In patients without E. coli 83972 bac-
teriuria 31 of 35 (89%) of these cultures showed
uropathogenic growth. In all patients with E. coli
83972 bacteriuria the presence of E. coli 83972 was
verified in urine samples 1 to 3 weeks before the 13
UTI reports. In 11 of these cases a urine culture was
obtained on the same day as the UTI report, of
which 3 showed growth of Proteus sp., Pseudomonas
sp. and Enterococcus faecalis, respectively. In the 8
remaining cases E. coli growth was verified. Five
isolates were saved and 3 were identified as E. coli
83972 by the plasmid test.

Analysis of Symptom-Free
Periods and Reported Minor Episodes
Patient symptom scores in conjunction with the
monthly urine sampling were compared between the
study arms. The scoring from asymptomatic periods
did not differ between patients with or without es-

Figure 2. Kaplan-Meier estimate of study phase 1, risk of UTI in
20 patients who fulfilled protocol. Patients were randomized to
E. coli 83972 or saline inoculations, and were followed for 12
months or until self-report of UTI. Crossover was performed
after computed followup period or after UTI. There was signifi-
cant delay to UTI in patients with E. coli 83972 bacteriuria com-
pared to when same patients were without E. coli 83972
bacteriuria.

Table 2. Phase 2 - Number of self-reported UTIs

Pt ID

With E. coli 83972
Bacteriuria

Without E. coli 83972
Bacteriuria

Top Up* Mos No. UTI Top Up† Mos No. UTI

SP 2 — 11.1 1 Yes 7.7 1
SP 4 — 11.0 0 — 7.2 0
SP 5 Yes 10.4 2 Yes 9.6 2
SP 7 — 10.8 0 Yes 10.8 2
SP 8 — 4.0 1 Yes 12.2 1
SP 11 — 12.2 0 — 7.3 0
SP 12 Yes 12.2 1 Yes 9.7 2
SP 13 — 11.0 1 — 9.2 0
RES 2 Yes 9.4 1 Yes 12.2 1
RES 4 Yes 11.8 1 Yes 7.8 2
RES 9 — 12.2 0 Yes 10.0 2
RES 10 — 12.1 0 — 8.6 0
RES 11 — 10.5 0 — 3.6 0
RES 12 — 12.0 0 Yes 5.7 6
RES 13 — 8.3 0 Yes 10.5 2
RES 15 Yes 5.2 3 Yes 5.1 4
RES 16 Yes 3.8 2 Yes 7.6 3
RES 17 — 12.0 0 Yes 7.4 4
RES 18 — 11.6 0 — 11.3 0
RES 19 — 10.7 0 Yes 5.4 3

Totals 13 35

* Additional inoculations resulting in E. coli 83972 bacteriuria.
† Additional saline or failed E. coli 83972 inoculations.
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Avantages

• Efficace
• Peu d’EI (pas de réversion de la 

pathogénicité)
• Pas d’émergence de résistance 

bactérienne

Inconvénients

• Peu efficace (vs ATB ?)
• Difficultés à la mise en pratique
• Coût

Conclusions




