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Abstract

Context: Acute uncomplicated cystitis is generally treated with short-term anti-

biotic therapy. However, recurrence of lower urinary tract infections (UTIs) is very

common, especially in premenopausal women. These recurrent infections con-

siderably affect a patient’s quality of life and have a huge financial and economic

impact on society. Therefore, prevention of UTI recurrence is highly important.

Objective: To provide an overview of the state of the art and the current con-

troversies on the prophylaxis of recurrent UTIs.

Evidence acquisition: This manuscript is based on presentations given at a satellite

symposium held at the 2nd World Congress on Controversies in Urology (CURy) in

Lisbon, Portugal. Data were retrieved from recent review papers, original papers,

and abstracts on recurrent UTIs.

Evidence synthesis: Currently, antibiotic prophylaxis is recommended as a first-

line strategy for the prevention of recurrent UTIs in the European Association of

Urology guidelines. However, more and more uropathogens become resistant to

certain types of antimicrobials. Hence, alternative prophylactic strategies are

gaining importance. Oral administration of immunoactive Escherichia coli (E. coli)

fractions (Uro-Vaxom1) is one of these methods. Our understanding of its mechan-

ism of action has considerably grown over the past 20 yr. In several double-blind,

placebo-controlled studies, oral immunostimulation with E. coli extracts signifi-

cantly reduced recurrent UTIs compared with placebo. Moreover, this strategy was

well tolerated. Two new Uro-Vaxom studies have been initiated to gather more

data on the long-term efficacy, the treatment regimen, and the mechanism of

action of this immunostimulant and to find broader indications for this therapy.

Conclusions: Although scientific and clinical data on oral immunostimulation with

E. coli fractions have increased significantly, more studies are needed to provide

convincing evidence that this strategy is equally effective as antibiotic prophylaxis

for the prevention of recurrent cystitis.
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Fig. 1 – Schematic overview of the management of acute, uncomplicated
cystitis according to the European Association of Urology guidelines [4].
Short-term antibiotic therapy is the treatment of choice for acute,
uncomplicated cystitis, while prophylaxis is recommended to prevent
recurrent infections.
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1. Introduction

Urinary tract infections (UTIs) are among the most common

bacterial infections in humans. They occur much more

frequently in women than in men. About 40–50% of women

will experience at least one UTI during their lifetime [1].

According to their site of manifestation, these infections are

classified as cystitis (bladder), prostatitis (prostate), ure-

thritis (urethra), or pyelonephritis (kidney). Among these

UTIs, cystitis is the most common. In its uncomplicated

form, it is a benign infection that is limited to the urine and

the bladder wall and is not accompanied by fever or tissue

alterations. This condition is particularly frequent in young

women. In contrast, when cystitis is complicated, other

organs may be involved as well (kidneys, prostate,

epididymis, testes). Such infection usually affects patients

with a debilitated status, that is, patients with urologic

disorders (obstructive malformations, postvoid residual),

neurologic disorders (neurologic bladder, functional trou-

bles), or systemic disorders (diabetes, immunosuppres-

sion). Hence, complicated cystitis is more common in men,

children, and elderly people.

In >80% of acute, uncomplicated cystitis cases, Enter-

obacteriaceae and Escherichia coli (E. coli) in particular are the

responsible pathogens [2]. These bacteria cause infections by

adhering to, invading, and replicating in the umbrella cells of

the bladder epithelium [3]. E. coli replication is facilitated by

inflammation, leading to increased bacterial survival and

invasion of the deeper layers of the urothelium. Conse-

quently, these urothelial cells become reservoirs in which

pathogens persist in a quiescent state. These bacterial

reservoirs may be the source of recurrent UTIs.

UTIs are defined as recurrent if there have been at least

two acute episodes in the past 6 mo or at least three

infections in the past 12 mo [4]. They are quite common:

20–30% of adult women will have recurrence within 3–4 mo

after an initial UTI [1]. About 10–20% of women are even

experiencing recurrent UTIs during their entire life span.

Several factors are known to increase a patient’s suscepti-

bility to recurrent UTIs, such as recent use of antibiotics,

congenital abnormalities, urinary obstruction, prior history

of UTIs, diabetes, incontinence, and urologic surgery [1]. In

addition, sexual intercourse and the use of a diaphragm,

condom, or spermicides for contraception are major risk

factors for recurrent UTIs in premenopausal women [5].

Conversely, in postmenopausal women, a lack of oestrogen,

which protects the vagina from colonisation by Enterobac-

teriaceae by stimulating the growth of vaginal Lactobacilli, is

associated with an increased likelihood of UTIs [6].

Although a single episode of acute, uncomplicated

cystitis is considered a benign condition, recurrent UTIs

have a considerable impact on a woman’s quality of life.

Indeed, each episode of acute UTI in young women is

associated with about 6.1 d of symptoms, 2.4 d of restricted

activities, 1.2 d of inability to attend classes or work, and

0.4 d of bed rest [1]. Moreover, these infections place an

enormous financial and economic burden on society.

Consequently, treatment of uncomplicated cystitis should

aim further than the disappearance of acute clinical
symptoms. It should also focus on the prevention of UTI

recurrences.

2. Evidence acquisition

This paper is based on presentations given at a satellite

symposium on recurrent UTIs held during the 2nd World

Congress on Controversies in Urology (CURy) on 6

February 2009 in Lisbon, Portugal. Data were retrieved

from recent review articles, original articles, and abstracts

on recurrent UTIs.

3. Evidence synthesis

3.1. European Association of Urology guidelines on recurrent

urinary tract infections

The guidelines of the European Association of Urology (EAU)

[4] stipulate that short-term antibiotic therapy is the

treatment of choice for each episode of acute, uncomplicated

cystitis (Fig. 1). This therapy effectively leads to a rapid

disappearance of clinical symptoms and a reduction of

morbidity. Short-term treatment has several advantages

over longer use of antibiotics. It is associated with an

improved compliance, lower costs, and fewer adverse events.

Most important, short-term administration of antibiotics

also has a lower impact on periurethral, vaginal, and rectal

flora compared with longer treatment because it exerts a

lower selection pressure for antibiotic-resistant strains.

Uropathogen resistance has indeed become a serious

problem for certain types of antimicrobials. In the recent

Antimicrobial Resistance Epidemiology in Females with

Cystitis (ARESC) study in nine European countries and

Brazil, the susceptibility of uropathogens isolated from

women with symptoms of uncomplicated cystitis to nine

antibiotic substances was evaluated. About 30% and 50%

of all isolated uropathogens were resistant to trimetho-

prim-sulphamethoxazole (TMP-SMX, cotrimoxazole) and

ampicillin, respectively [2]. In women infected with such

TMP-SMX–resistant pathogens, the rates of microbiologic



Fig. 2 – Urinary tract infection with trimethoprim-sulphamethoxazole
(TMP-SMX)–resistant uropathogens is associated with a higher rate of
treatment failure than infection with TMP-SMX–susceptible
uropathogens. Microbiologic cure and clinical cure at 5–9 d after
cessation of TMP-SMX therapy was assessed in premenopausal women
with acute, uncomplicated cystitis [7]. Cure rates were compared
between women infected with TMP-SMX–susceptible pathogens and
women infected with TMP-SMX–resistant pathogens.
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and clinical failure were significantly higher than in

women infected with TMP-SMX–susceptible pathogens

(Fig. 2) [7]. Consequently, these antimicrobial agents are

not recommended as first-line drugs for the treatment of

acute, uncomplicated cystitis [4]. Instead, fosfomycin,

mecillinam, and nitrofurantoin should be preferred for

empiric therapy. Indeed, despite the wide variation in

susceptibility rates from country to country, >90% of E.

coli cultures were susceptible to these antimicrobial

agents in each country tested [2]. For other antibiotics

such as trimethoprim and fluoroquinolones, the local rate

of uropathogen resistance should be considered before

prescribing them as first-line drugs for empiric treatment

of acute, uncomplicated cystitis [4].

Persistent bacteriuria after 2–3 d or recurrence within

2 wk despite short-term antibiotic therapy might indicate

the involvement of the underlying parenchyma or an

underlying complicating factor. Hence, urologic investiga-

tion is required (Fig. 1). Alternatively, symptoms that

resolve after antimicrobial treatment but recur after 2 wk

suggest bacterial reinfection. To prevent the latter event,

prophylactic measures are required.

Currently, antibiotic prophylaxis is recommended in the

EAU guidelines as the first-line option for the prevention of

recurrent cystitis [4]. Using this strategy, the number of

patients with at least one microbial recurrence can be

reduced from 65.5% (for placebo-treated patients) to 12.3%

of patients [8]. Three different antimicrobial regimens have

shown their efficacy: long-term, low-dose prophylactic

antimicrobials taken at bedtime; postcoital reduced dose of

antimicrobials for women in whom UTI episodes are

associated with sexual intercourse; and patient-initiated

treatment in well-informed young women. The standard

agents for antimicrobial prophylaxis are nitrofurantoin

(50–100 mg/d), trimethoprim (50–100 mg/d), TMP-SMX

(40/200 mg/d or three times per week), and fosfomycin

trometamol (3 g per 10 d) [4].

Given this limited number of antimicrobial agents

suitable for the prophylaxis of recurrent uncomplicated
cystitis and given the growing number of multi-drug-

resistant uropathogens, alternative strategies have to be

envisaged. In postmenopausal women, local administration

of oestriol can significantly reduce the incidence of UTIs [6].

Hence, in these women, antimicrobial prophylaxis is only

recommended if UTIs recur despite oestriol substitution. In

premenopausal women, other methods can be used,

including immunostimulation (eg, Uro-Vaxom1, Strovac1),

probiotic therapy [9], urine acidification [10], and cranberry

juice [11,12]. Until now, for most of these strategies, only a

limited number of meaningful efficacy studies are available.

Moreover, no studies that directly compare the efficacy of

these alternative methods with antimicrobial prophylaxis

have been performed. Therefore, more research on these

strategies is urgently needed, since any improvement on

prophylaxis will have a huge impact on health care and

health economics.

3.2. Oral immunostimulant bacterial extracts: mechanism

of action

The main goal of most alternative prophylactic strategies is

not destroying and eliminating the infective agents, as for

antimicrobial therapies, but protecting the host from

infection. One way to do this is to prime the patient’s

mucosal immune system to react promptly against harmful

E. coli by oral administration of the immunostimulant. The

proof of concept for this strategy was first provided about

40 yr ago. Bacterial extracts were used empirically in

immunocompetent patients to prevent recurrent infections.

However, these attempts were hampered by a lack of

knowledge of the exact mechanism of action. In 1987, the

bacterial extract Uro-Vaxom (OM-89) was registered in

Switzerland and Germany for the prophylaxis of recurrent

cystitis. This preparation contains 6 mg lyophilised bacte-

rial lysates derived from 18 E. coli strains that are most

frequently responsible for UTIs. Since then, our under-

standing of the immune system has grown considerably,

leading to a more solid rationale for the mechanism of

action of immunostimulant bacterial extracts.

Nowadays, immunostimulating agents are known to

exert their prophylactic effect by activating both the innate

and the adaptive immune system, thereby enhancing the

patient’s natural defence. After ingestion, the components

of the bacterial extract Uro-Vaxom can pass the stomach.

Indeed, the antigenic bacterial proteins and peptides

containing D-amino acids have been chemically modified

to make them resistant to digestive proteases, while

agonists and antagonists of the toll-like receptors TLR4

and TLR2, present in the extract, are amphiphilic molecules.

Consequently, these components are absorbed in the ileum

and jejunum. When bacterial fractions are recognised as

‘‘danger signals’’, mainly by the TLR4 [13], innate immunity

is polarised. As a result, antigen-presenting cells in the

Peyer’s patches are stimulated: Maturation of dendritic cells

is increased [14], phagocytotic activity of macrophages/

neutrophiles is enhanced [15], expression of adhesion

molecules at the neutrophile surface is elevated [16], and

tumour necrosis factor a (TNF-a) and interleukin-12 (IL-12)



Fig. 3 – Uro-Vaxom more effectively prevents recurrence of urinary tract
infections than placebo. Data are retrieved from a multinational, double-
blind, placebo-controlled study in 454 women with recurrent urinary
tract infections [21]. Number of postbaseline urinary tract infections was
compared between patients receiving Uro-Vaxom (n = 231) and patients
receiving placebo (n = 222). (A) Distribution of postbaseline urinary tract
infections per patient. ( p: 2-sided Mann-Whitney test). (B) Number of
postbaseline urinary tract infections in months 1–6 and months 7–12.
The percentage reduction in the Uro-Vaxom group versus the placebo
group is also depicted.
UTI = urinary tract infection.
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production by macrophages is induced [17]. Moreover,

interferon-g (IFN-g) production by T cells is increased [18].

Activated T helper cells in turn stimulate the proliferation

and activity of T and B lymphocytes [14,18,19]. Thus, the

adaptive immune system is involved, as well. The stimu-

lated B and T lymphocytes then migrate to mucosal-

associated lymphoid tissues (MALTs), including the MALT of

the urinary tract. There, they provide local immunoprotec-

tion by secreting immunoglobulin (Ig) A (IgA) molecules

specific to the ingested bacterial fragments.

This proposed mechanism of action was supported by

several animal experiments. In mice, repeated administra-

tion of Uro-Vaxom led to increased levels of IgG and IgA

specific to all 18 E. coli strains in the extract. Ig levels were

not only elevated in the serum of the mice [19] but also in

lymphoid tissue of their urogenital tract [18]. In addition,

the mice sera recognised several pathogenic (gram-positive

as well as gram-negative) bacterial strains collected from

patients with UTIs or with enterohemorrhagic E. coli

infections that were different from the strains in the raw

Uro-Vaxom extract [19]. Furthermore, in a mouse model of

cystitis, oral administration of 1 mg Uro-Vaxom for 10 d

caused a significant increase in bladder IFN-g and IL-6 levels

[20]. Importantly, the symptoms of bladder inflammation,

being oedema, leukocyte infiltration, and haemorrhages,

were also dramatically reduced. Thus, in animal experi-

ments, the anti-inflammatory effect of oral immunostimu-

lant bacterial extracts against E. coli infection was

convincingly demonstrated.

3.3. Oral immunostimulant bacterial extracts: efficacy

and tolerability

The efficacy of oral immunostimulation with E. coli extracts

for the prophylaxis of recurrent UTIs was tested in five

placebo-controlled, double-blind studies in nonimmuno-

compromised adult patients (Table 1). In four trials, patients

taking one Uro-Vaxom capsule per day for 90 d experienced

considerably less recurrent UTIs than patients taking

placebo.

The number of enrolled patients and the follow-up

period (12 mo) were the largest in the Prevention of

Infection Recurrence by E. coli fractions in the Urinary tract
Table 1 – Overview of placebo-controlled, double-blind Uro-Vaxom stu

Author (yr) No. of patients (UV/placebo) Treatme

Admitted Completed

Tammen (1990) [28] 76/74 61/59 1/d for 90 d

Pisani et al (1992) [29] 81/79 66/71 1/d for 90 d

Schulman et al (1993) [30] 85/81 72/68 1/d for 90 d

Magasi et al (1994) [31] 63/59 58/54 1/d for 90 d

Bauer et al (2005) [21] 231/222 195/191 (184/186)* 1/d for 90 d

then 10 d/m

total 12 mo

UV = Uro-Vaxom; UTI = urinary tract infection; B = bacteriuria; Ab = use of antiba

*12-mo follow-up.
System (PIREUS) study [21]. Adult women with at least

three recurrent UTIs in the previous year were eligible for

this study. They received one Uro-Vaxom capsule per day

for 3 mo followed by 3 mo without treatment and a boost of

one capsule per day for 10 d in months 7, 8, and 9. The

number of patients without recurrences during the 12-mo

follow-up period was significantly lower in the Uro-

Vaxom–treated group than in the placebo-treated group
dies

nt scheme Comparator Parameters
measured

Reduction in mean
no. of recurrent UTIs
with UV (expressed
as % of placebo) [27]

Placebo UTI, B, Ab, D �34.9%

Placebo UTI, B, S, Ab, L �43.9%

Placebo UTI, B, Ab, D �37.8%

Placebo UTI, B, L, D �65.2%

; break 3 mo;

o for 3 mo;

Placebo UTI, B, S, Ab, L, D �21.7% (�34.4%)*

cterials; D = dysuria; S = symptoms; L = leukocyturia.
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(Fig. 3A). Conversely, the number of patients with many

recurrences was higher in the placebo-treated group than in

the Uro-Vaxom–treated group. Moreover, patients receiv-

ing the immunostimulant experienced fewer UTI symptoms

(dysuria, pollakiuria, burning pain) in the 12-mo follow-up

period than patients receiving placebo, and the total

duration of the UTIs was shorter. Moreover, antibiotic use

was considerably reduced following Uro-Vaxom prophy-

laxis (quinolones: �67%; b-lactams: �26.4%). Importantly,

the preventive effect of immunostimulation for recurrent

UTIs was mainly visible after the boost, that is, during the

last 6 mo of follow-up (Fig. 3B).

The tolerability of Uro-Vaxom was tested in the previous

clinical trials, as well. Only a few adverse events were

reported. Thus, the agent is well tolerated. This good side-

effect profile was also confirmed by close pharmacovigi-

lance monitoring: During the past 5 yr, around 8 million

patients were treated with Uro-Vaxom but only three

serious adverse events were reported. Most of these events

were gastrointestinal disorders. Most likely, they were

caused by propylgallate or glutamate, which were con-

stituents of the Uro-Vaxom capsule in the past. Therefore,

the formulation of this excipient has been adapted recently.

In two clinical studies, the efficacy and safety of Uro-

Vaxom for the prevention of recurrent UTIs was tested in

specific subgroups, that is, in spinal cord injury patients and

in pregnant women. In a 6-mo, double-blind cross-over study

in 70 paraplegic patients, the UTI recurrence rate was

significantly decreased in Uro-Vaxom–treated patients

compared with placebo [22]. In an open-label, multicentre

pilot study, 62 women in weeks 16–28 of pregnancy with

recurrent UTIs received one capsule of Uro-Vaxom per day

until delivery [23]. Only 19.4% of women experienced a UTI

during the study versus 52.5% of women during the 6 mo

prior to the study. Thus, the incidence of UTIs was

significantly reduced during Uro-Vaxom prophylaxis

( p = 0.0002). In addition, dysuria was markedly improved,

and the need for antibiotic therapy was significantly

decreased. Moreover, slight adverse events were only

observed in two patients (nausea and heartburn), and all

newborns were healthy, with normal Apgar scores. Hence, in

this preliminary study, immunostimulation with E. coli

fractions was well tolerated by the mother and by the foetus.

3.4. Oral immunostimulant bacterial extracts: burning

questions and current challenges

Although oral immunostimulation with E. coli fractions

effectively prevents recurrent, uncomplicated cystitis and is

well tolerated, it is not yet recommended as a first-line

strategy for the prophylaxis of recurrent UTIs in the EAU

guidelines [4]. The main reason for this is the lack of clinical

studies that directly compare the efficacy of standard

antimicrobial prophylaxis with immunostimulant prophy-

laxis. Indeed, only in an open-label pilot study in female

children was the efficacy of long-term Uro-Vaxom treat-

ment for the prevention of recurrent UTIs compared with

nitrofurantoin therapy. Here, both strategies turned out to

be equally effective [24].
In addition, several aspects of prophylaxis with bacterial

immunostimulants have not yet been investigated. First,

the long-term efficacy of this strategy is currently unknown,

because only one study had a follow-up period >6 mo

(Table 1) [21]. Patient monitoring for at least 1 yr is very

important, because the UTI recurrence rate is known to

fluctuate over time. Second, the optimal immunostimulant

treatment scheme has to be explored in more detail,

comparing the ‘‘classical’’ treatment scheme of one capsule

of Uro-Vaxom per day for 3 mo with a booster regimen [21].

Third, only a few specific subpopulations have been tested

so far. Thus, the test population for oral immunostimulation

should be broadened in order to define specific subpopula-

tions that could benefit more from its preventive effects,

such as children or pregnant women with recurrent UTIs. In

addition, it would be interesting to test the efficacy of

immunostimulation in patients with indications distinct

from recurrent cystitis, such as chronic prostatitis. Finally,

measuring more host- and pathogen-related parameters

before, during, and at the end of the treatment period will

give us a better insight into the mechanism of action of

immunostimulation. For instance, to find out what is

changing in the immune status of the patient during

treatment, the type and levels of secretory IgA in the urine

and in other organs can be determined. In this way, more

information on how to optimise treatment can also be

gathered.

3.5. Oral immunostimulant bacterial extracts: future

developments

From the previous discussion, is it clear that there are still

several unanswered questions concerning oral immuno-

stimulation with E. coli fractions. In addition, the formula-

tion of Uro-Vaxom was adapted over the last few years:

Propylgallate and glutamate excipients were replaced

by mannitol, and the E. coli culture medium of animal

(bovine) origin was replaced by medium of vegetal

(soybean) origin because of bovine spongiform encephalo-

pathy issues. Hence, two new double-blind, placebo-

controlled, randomised clinical studies have recently been

initiated: one concerning Uro-Vaxom therapy for recurrent

UTIs and one concerning the use of Uro-Vaxom in chronic

prostatitis.

A first study (UV-2007/01) is a multicentre phase 3 trial

in female patients suffering from uncomplicated, recur-

rent UTIs. This trial aims at comparing the efficacy of

immunostimulation with E. coli fractions for the preven-

tion of recurrent UTIs with standard antimicrobial

prophylaxis recommended in the EAU guidelines, which

is nitrofurantoin treatment. At least 440 patients will be

recruited from 50 sites in Germany, Austria, and Slovakia.

Patients in the first 3 mo receive either Uro-Vaxom or

placebo, followed by 3 mo without treatment. At month 6,

patients receive either Uro-Vaxom 10 d per month for 3

mo or nitrofurantoin for 3 mo. The primary end point is

the mean rate of UTI at 9 mo, the end of the treatment

period. As secondary end points, the incidence of acute,

uncomplicated UTIs between months 7 and 12, the
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severity of symptoms, and the type and duration of

prescribed concomitant treatments will be assessed.

Moreover, the follow-up period will be extended to 24

mo, and urinary secretory IgA and IgM levels will be

measured.

In a second placebo-controlled phase 3 study (UV-2005/

01), the efficacy and safety of Uro-Vaxom will be tested in

200 patients with chronic prostatitis (NIH type II and III)/

chronic pelvic pain syndrome (CP/CPPS). The treatment

regimen will be the same as in the UV-2007/01 study. The

primary end point is the number of responders, that is, the

number of patients with a reduction in National Institutes of

Health Chronic Prostatitis Symptom Index score �6. The

rationale for this study is the suggested role of autoimmune

disorders and cytokines in the aetiology of CP/CPPS [25,26].

If CP/CPPS indeed has an autoimmune basis, immunologic

approaches, such as oral administration of immunostimu-

lant bacterial extracts, will most likely turn out to be

effective treatment options.

4. Conclusions

Currently, oral administration of immunostimulant E. coli

fractions is classified in the EAU guidelines as an

alternative method for the prevention of recurrent UTIs,

while antibiotic prophylaxis is still considered the first-

line strategy. However, more and more scientific data have

become available from in vitro and animal studies that

support the concept of immunostimulation. Moreover, the

efficacy and tolerability of this strategy was repeatedly

demonstrated in several clinical studies. New clinical trials

have now been set up to compare the long-term efficacy of

Uro-Vaxom with standard antimicrobial prophylaxis, to

determine its optimal dose and treatment regimen, and to

test its efficacy in new indications such as chronic

prostatitis. In addition, patient parameters such as

secretory IgA and cytokines will be measured during

and at the end of the studies to give us a better insight into

the mechanism of action of this therapeutic agent.

Together, these new studies should provide convincing

evidence that immunostimulation with E. coli fractions can

be used as a first-line strategy for the prophylaxis of

recurrent UTIs.
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and functional stimulation of lymphocytes and macrophages by an

Escherichia coli extract (OM-89): in vitro studies. J Biol Response

Mod 1990;9:231–40.

[16] Marchant A, Duchow J, Goldman M. Adhesion molecules in anti-

bacterial defenses: effects of bacterial extracts. Respiration

1992;59(Suppl 3):24–7.

[17] Chiavaroli C, Moore A. An hypothesis to link the opposing immu-

nological effects induced by the bacterial lysate OM-89 in urinary

tract infection and rheumatoid arthritis. BioDrugs 2006;20:141–9.

[18] Huber M, Krauter K, Winkelmann G, et al. Immunostimulation by

bacterial components: II. Efficacy studies and meta-analysis of

the bacterial extract OM-89. Int J Immunopharmacol 2000;22:

1103–11.

[19] Huber M, Baier W, Serr A, Bessler WG. Immunogenicity of an E. coli

extract after oral or intraperitoneal administration: induction of

http://www.uroweb.org/professional-resources/guidelines/online/


E U R O P E A N U R O L O G Y S U P P L E M E N T S 8 ( 2 0 0 9 ) 7 6 2 – 7 6 8768
antibodies against pathogenic bacterial strains. Int J Immunophar-

macol 2000;22:57–68.

[20] Lee SJ, Kim SW, Cho YH, Yoon MS. Anti-inflammatory effect of an

Escherichia coli extract in a mouse model of lipopolysaccharide-

induced cystitis. World J Urol 2006;24:33–8.

[21] Bauer HW, Alloussi S, Egger G, Blümlein H-M, Cozma G, Schulman
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