European Urology 47 (2005) 542-548

European
Uf(?logy

A Long-Term, Multicenter, Double-Blind Study of an
Escherichia Coli Extract (OM-89) in Female Patients
with Recurrent UrinaryTract Infections

Hartwig W. Bauer®, Schanaz Alloussi®, Giinther Egger®, Hans-Martin Bliimlein®,
Gabriel Cozma®*, Claude C. Schulman'
on behalf of the Multicenter UTI Study Group'

Maximilianstrasse 31, D-80539 Munich, Germany

Klinik und Poliklinik fiir Urologie und Kinderurologie der Universitiit des Saarlandes, D-66424 Homberg/Saar, Germany
‘Margarethengiirtel 72, A-1050 Wien, Austria

dKlosterstrasse 2, D-91302 Forchheim/Oberfranken, Germany

°OM PHARMA, 22 rue du Bois-du-Lan, CH-1217 Meyrin/Geneva, Switzerland

‘Department of Urology, Erasmus Hospital, Université Libre de Bruxelles, B-1070 Brussels, Belgium

Accepted 16 December 2004
Available online 4 January 2005

Abstract

Objective: To investigate the long-term preventive effect of the immunotherapeutic OM-89 versus placebo in
uncomplicated recurrent UTI in a large cohort of female patients only.

Methods: Adult female patients could enrol in this multicenter, double-blind study if they had acute UTI at the
enrolment visit and positive results of urinalysis (>10> bacteria/ml). Patients received the immunotherapeutic OM-
89 or a matching placebo; 1 capsule 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. Primary efficacy criteria were UTI rates over 12 months,
distribution of UTIs and proportion of patients with UTIL.

Results: A total of 453 patients were treated, 231 in the active group and 222 in the placebo group. Mean rate of post-
baseline UTIs was significantly lower in the active group than in the placebo group (0.84 vs. 1.28; p < 0.003),
corresponding to a 34% reduction of UTIs in patients treated with OM-89. In the active group, 93 patients (40.3%)
had 185 post-baseline UTIs, compared to 276 UTIs in 122 patients (55.0%) in the placebo group (p = 0.001). The
safety profile of OM-89 was good and consistent with that reported in previous studies.

Conclusions: OM-89 significantly reduced the incidence of UTI during the 12 months of the study including 3
months of treatment and three 10-day booster courses. These results confirm that OM-89 is a valuable component of
the management of recurrent UTI.

© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Urinary tract infections (UTI) are commonly
encountered in medical practice and range from
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asymptomatic bacteruria to debilitating acute pyelone-
phritis (for review see [1,2]). They are especially
problematic for women, up to one-third of whom will
experience at least one UTI at some point during
their lifetime, and are a major cause of morbidity in
patients with neuropathic bladder dysfunction and
catheterization [3,4]. The predominant pathogen in
both complicated and uncomplicated UTI is E. coli,
although Klebsiella sp. and Proteus appear with
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increased frequency in complicated UTI, and the
empiric use of antibiotics usually brings prompt posi-
tive results in the acute phase of infection [2,5].

Recurrent UTT affect women of all ages [2,6]. In a
recentepidemiological study performedinthe US, 10.8%
percent of women aged 18 and older reported at least one
presumed UTI during the past 12 months, with the
majority of cases occurring among women with a history
of two or more previous UTIepisodes [7]. These episodes
place a large burden on both the patient and healthcare
resources; the annual cost of treating UTI in the US
alone has been estimated to be $1.6 billion [7].

Low-dose antimicrobial regimens given daily or
postcoitally can be effective in preventing recurrences
in most women with a predisposition to frequent
infection [8], but their use is limited by concerns of
bacterial resistance, even for newer generation anti-
biotics [9,10], and the potential for attenuation of host
response [11]. An alternative approach is the oral
administration of an immunotherapeutic agent that
prevents recurrent UTI without the undesired effects
of chronic antibiotic therapy.

OM-89 is a lyophilized extract of selected E. coli
strains in a capsule formulation containing 6 mg of the
bacterial extract. Experimental models have shown that
it decreases mortality induced by E. coli, S. typhimur-
ium, and P. aeruginosa [12] in animals, and has activity
on macrophages and lymphocytes [13]. Clinical trials
performed since 1980 have shown a statistically sig-
nificant decrease of episodes of UTI in adult, pediatric,
pregnant, postmenopausal, or paraplegic patients trea-
ted with OM-89 as compared to placebo or to previous
reference period [14-21].

The rationale for performing the present study was
to investigate further the long-term preventive effect of
this agent in uncomplicated recurrent UTI in a large
cohort, comprising female patients only.

2. Methods

This was a multinational, double-blind, randomized study of
two parallel treatment arms of patients with recurrent UTI enrolled
in 52 centers (Austria, Belgium, Czech Republic, Germany, Hun-
gary, Poland, Portugal, Slovak Republic, Switzerland). Ambulatory
female patients aged 18-65 years could be included if they had a
history of recurrent UTI with at least 3 documented episodes in the
previous year, clinical signs of acute UTI persisting at least 2 days,
and bacterial count of 2103 in urine. The main exclusion
criteria were complicated or neurogenic urogenital disorders,
severe fever, severe cardiovascular disease, and renal or hepatic
insufficiency. Treatment of acute UTI with antibiotics or antiseptics
was allowed. Long-term antibiotic treatment and recent or con-
comitant immunomodulating therapy were prohibited. The study
protocol was approved by ethics committees for all centers,

and patients provided written informed consent prior to study
entry.

Patients were randomized in blocks of 4 to receive either OM-89
(Uro-Vaxom“‘”; OM PHARMA, Meyrin/Geneva, Switzerland) cap-
sules containing 6 mg of lyophilized lysate of E. coli or matching
placebo capsules. The randomization list was accessible only to the
biometrician during the study, and individual codes could be broken
only in case of emergency.

The dosage regimen was one capsule daily during Months 1-3,
no treatment in Months 4-6, one capsule daily for the first 10 days
each of Months 7-9, and no treatment in Months 10-12.

Six visits were scheduled: enrolment (Day 0), four control visits
(Days 30, 90, 180 and 270) and a final visit (Day 360). Additionally,
patients were to visit the center as soon as possible in the event of
UTI. At the first visit, patients were screened for eligibility
according to the inclusion and exclusion criteria. The assessment
of the acute UTI included date of onset and the presence of dysuria,
burning pain during micturition, and concomitant therapy. Blood
and urine samples were taken and a physical examination including
vital signs was performed. Patients were instructed on the study
conduct, and received test medication as well as diary cards for
recording intake of study medication and any signs or symptoms
suggestive of UTI. During the control visits, information was
collected on adverse events, concomitant medication and inter-
mediary UTI, the diary cards were checked, and study medication
and new diary cards were dispensed as appropriate. Treatment
compliance was determined by controlling returned blister packs.
Urine samples were obtained at the first control visit (Day 30), and
blood samples were taken at the third and fifth control visits (Days
90 and 270). Global assessments of efficacy and safety were
performed at the sixth and final visit.

Acute UTI was defined as a germ count of > 10°/ml in urine [22]
occuring after at least one week without anti-infectives and accom-
panied by at least two of the three symptoms of dysuria, pollaki-
suria, and burning pain at micturition lasting for a minimum of 2 days.

The primary outcome measures were the rate of acute UTI
during 12 months, distribution of UTI per patient, and the propor-
tion of patients with at least one post-baseline UTI. Secondary
measures were the intensity of symptoms and duration of acute
UTI, the frequency of anti-infective prescriptions and global
efficacy assessment by both investigators and patients.

2.1. Statistical methods

All randomized patients with at least one dose of study medica-
tion were included in the intention-to-treat (ITT) analysis. The per
protocol (PP) population comprised patients who fulfilled all
inclusion criteria pertaining to primary diagnosis and treatment,
had data from all six visits, were at least 70% compliant with the
medication regimen, had no major protocol violations, and were not
withdrawn.

Based on an annual rate of 5.5 acute UTI under placebo,
a=5%, B=20% (1 — B=80%), two-sided, and an estimated
33% drop-out rate, the sample size was calculated to be 200
patients per treatment group.

The comparison between the two treatment groups was per-
formed by analysis of variance (ANOVA) for the quantitative
baseline and demographic data, by Mann—Whitney test for the
ordinal data and by x* (or Fisher) test for nominal, categorical or
dichotomous data. The comparison of relapse rates between treat-
ment groups was performed using the ANOVA. The proportion of
patients with UTI was tested using the Cochran—-Mantel-Haenszel
test stratified for study site, and distribution of the numbers of UTI
per subject was analyzed using the Mann—Whitney test. The
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Fig. 1. Patient disposition.

treatment effect was estimated per center and a weighted estimator
for the overall treatment effect was calculated according to Fleiss
[23]. The 95% confidence intervals were determined for the treat-
ment effect. The secondary efficacy variables were analysed
descriptively for exploratory interpretation. The statistical software
package SAS (Version 8.0) was used.

3. Results

A total of 454 patients were enrolled, 232 rando-
mized to OM-89 and 222 to placebo. The patient
disposition is given in Fig. 1. Treatment arms were
comparable for all baseline characteristics except a
greater frequency of UTI in the placebo group in the
year preceding the study (Table 1). A multiple regres-
sion analysis was carried out to adjust for this differ-

ence and showed that OM-89 still had a significant
effect with respect to placebo on the reduction of UTI
recurrences. The most frequently detected pathogen
was E. coli (Table 2).

In the ITT population, the mean rate of post-baseline
UTI, including intermediary visits, was significantly
lower in the active group than in the placebo group
(0.84 vs. 1.28; p=0.0026, two-sided ANOVA). The
unweighted mean treatment effect was —0.44 (95%
confidence limits —0.73, —0.15), corresponding to a
reduction of 34% of relapse rate in patients treated with
OM-89 during the study. The mean rate of UTI was
greater in the placebo group than in the active group at
all visits, and the overall cumulative group difference
was statistically significant in favor of OM-89
(p < 0.003, Fig. 2a). The significant treatment effect

Table 1
Patient characteristics by treatment arm (ITT population)
OM-89 (n =231) Placebo (n =222) p—value*

Females, n (%) 231 (100) 222 (100) N/A
Age (years), mean £+ SD 41.7£153 39.8 £ 15.1 0.19
Height (cm), mean & SD"" 1653 £ 6.3 165.6 £ 6.3 0.85
Weight (kg), mean £ SD 643 £ 11.7 649 +13.6 0.89
Number of UTI in previous year, mean = SD 4.7+2.1 52+29 0.04

“Two-sided Mann-Whitney tests.
“*Not reported for one patient in the OM-89 arm.
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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 5Q2.2) 5(2.3)

Multiple citations possible.

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 (A =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 (A =65,
—43.0%). As shown in Table 3, the distribution of
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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

UTT 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 UTT in 53.0% of patients in the active group
compared to only 40.5% of patients in the placebo
group. The mean 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
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Fig. 3. (a) Frequencies of dysuria over time (ITT). (b) Frequencies of
pollakisuria over time (ITT). (c) Frequencies of burning pain at micturition
over time (ITT).

headache, followed by gastrointestinal events, amount-
ing to respectively 17 and 15% in both groups. There
were 11 serious AEs in the active group and 4 serious
AEs in the placebo group, mostly hospitalizations due
to sequelae of diseases with onset prior to the study, but
none was assessed as related to the study medications
by the investigators. There were no safety concerns
with regard to laboratory findings, vital signs or phy-
sical examinations.

4. Discussion

Recurrent UTI are a common clinical problem,
especially among women, and place a large burden

on both the patient and healthcare resources [2,6,7]. As
the characteristics of UTI vary between males and
females due to anatomy and other gender-specific host
factors [6], the clinical program of a product aimed at
reducing the frequency of UTI needs to include com-
parative studies in exclusively female cohorts as in the
present one.

For all three a priori primary efficacy endpoints, the
results in both the ITT and PP populations consistently
showed significant treatment group differences in favor
of the active product. There was a considerably greater
reduction of annual relapse rates in both treatment
groups in the present study, i.e. from approximately
5 in the year preceding the study to 0.84 for OM-89 and
1.28 for placebo. The results for the placebo group are
in contrast to those seen in previous studies, in which
the average 6-month relapse rate was 2.5 in patients
treated with placebo compared to 1.0 in patients treated
with OM-89 [14-21]. This difference can be attributed
at least in part to the regular and frequent visits to the
clinic over a longer period of time. Nevertheless the
results of the present study are consistent with those
seen previously, including those of a metaanalysis
comprising five randomized studies [24], showing a
significant decrease of UTI episodes in patients treated
with OM-89 as compared to placebo in both the ITT
and PP populations (p < 0.003 and p < 0.001, respec-
tively).

Symptoms of dysuria, pollakisuria, and burning pain
at micturition were less frequent in the active group
compared to placebo, although the group difference
was statistically significant only at Visit 4 in the per
protocol population. These findings corroborate those
seen previously. Schulman and coworkers found a
significant decrease for dysuria from 96% in both
groups at baseline to 11% in the active group compared
to 20% in the placebo group after 6 months [17]. In
another double-blind, trial, Frey et al. observed a
similar effect for dysuria with a significant treatment
difference of 24% after 6 months (p < 0.05) [14].

The average number of prescriptions for anti-infec-
tives was significantly smaller in the active group
(p =0.005). This is in line with the result of a previous
randomized study in which antibiotic treatment of
UTI was required in 13 out of 86 OM-89-treated
patients and in 28 out of 85 placebo-treated patients
in a 6-month period (p =0.03, data on file, Pisani
et al.).

Until now, the efficacy of OM-89 has been shown for
up to 6 months in comparative studies [14-21]. The
present study showed persistent treatment effects over
the 12-month observation period. Although this study
was not designed to quantify the extent to which the
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three 10-day booster courses administered in Months
7-9 contributed to the treatment effect, the 43% reduc-
tion in the number of UTIs in the active group com-
pared to placebo between Month 7 and the end of the
study supports a benefit of these booster courses.

The good safety profile of OM-89 has been deter-
mined in clinical studies and by post-marketing sur-
veillance in several countries [14-21]. In the present
study, no unexpected treatment-emergent AEs were
reported, and no changes in vital signs, physical exam-
inations or laboratory variables were regarded as clini-
cally significant by the investigators.

In conclusion, significant effects of OM-89 on the
incidence of UTI were observed during this 12-month
study period. From the practitioner’s point of view, this
therapeutic scheme including three months of treat-
ment and three 10-day booster courses seems to be
effective in treating UTI recurrences for a one year
period. The good results of the booster courses suggest
that they could be repeated in the following year if
further recurrences were to occur. Thus the outcomes
of this study confirm that OM-89 is a valuable com-
ponent of the therapeutic management of recurrent
UTIL It was well tolerated, and the safety profile seen
in this study was consistent with that reported in
previous clinical studies.
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Editorial Comment
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For years, the oral administration of immunother-
apeutic agents has been considered as an alternative
approach to prevent recurrent UTI in women. Particu-
larly Uro-Vaxom™, a bacterial extract of immunosti-
mulating components derived from 18 uropathogenic
Escherichia coli strains [1] has demonstrated in vivo
increased levels of bacteria-specific serum IgA and
IgG, and of total serum IgA, respectively [2]. Further-
more under Uro-Vaxom® an upregulation of PMN
activity and an increased activity of macrophages
and lymphocytes have been discussed. Already in
1986 an intention-to-treat analysis provided first clin-
ical hints of a positive immunobiotherapeutic effect of
the drug [3]. A metaanalysis of further studies demon-
strated a positive effect compared with placebo in
women with recurrent urinary tract infection for an
observation period of 6 months [4].

In the new paper by Bauer and coworkers, a similar
preventive effect has been demonstrated for 12 months
including 3 months of treatment and 3 short booster
courses resulting in a 34% reduction of UTIs under
Uro-Vaxom®™.

It is well accepted that continuous antimicrobial
prophylaxis decreases recurrence of UTI by 95% when
compared with placebo [5]. Nevertheless, problems
with the compliance have become obvious. Thus,
different strategies, e.g. post-coital prophylaxis, self-
treatment, cranberry juice intake, have been discussed
as alternative prevention strategies [5]. There is no
question that safe and effective vaccines would be

prophylaxis in a randomized pilot study. Curr Ther Res 1998;57:
464-75.

[20] Baertschi R, Balmer JA, Eduah SB, Liechti A, Lurie D, Schams H. A
bacterial extract for the prevention of recurrent urinary tract infections
in pregnant women: a pilot study. Int J Immunother, in press.

[21] Magasi P, Panovics J, Illes A, Magy M. OM-89 and the management of
recurrent urinary tract infection in adults: a randomised, multicenter,
double-blind trial. Eur Urol 1994;26:137-40.

[22] Rubin RH, Shapiro ED, Andriole VT, Davis RJ, Stamm WE.
General guidelines for the evaluation of new anti-infective drugs
for the treatment of urinary tract infection. Clin Infect Dis
1992;15(Suppl 1):216-27.

[23] Fleiss JL. The design and analysis of clinical trials. New York: Wiley
& Sons; 1986.

[24] Bauer HW, Rahlfs VW, Lauener PA, Blessmann GSS. Prevention of
recurrent urinary tract infections with immunoactive E. coli fractions:
a meta-analysis of five placebo-controlled double-blind studies. Int J
Antimicrob Agents 2002;19:451-6.

welcomed as breakthrough. Vaccines, made from com-
binations of heat-killed uropathogenic strains delivered
orally, by injection, or by vaginal suppisitory are under
investigation [6,7]. One promising new approach for
the future seems to be the development of a vaccine
based on fimbrial components [5,7], questionably ham-
pering bacterial binding to uroepithelial cells.

In my experience, many women with recurrent UTIs
are waiting for a “physiological”, potentially ‘““immu-
nological” answer for their recurrent symptoms. The
good safety profile of Uro-Vaxom®™ may help us to
discuss this approach with the patients although basic
studies to date do not sufficiently elucidate all path-
ways of the demonstrated beneficial outcome.
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ABSTRACT

The aim of this randomized, controlled, open-label pilot study was to
compare the efficacy and tolerability of long-term immunotherapy
(OM-89) with that of nitrofuran chemotherapy (nitrofurantoin) to pre-
vent recurrent urinary tract infections (UTIs) in female children. Of
the 40 patients participating in this study (mean age, 6.5 years; range,
2 to 10 years), 22 were randomly assigned to group A (OM-89) and 18 to
group B (nitrofurantoin). The study was carried out in three 6-month
phases. In phase I (run-in) both groups were given nitrofurantoin 1
mg/kg/d (a standard prophylactic dose); in phase II, group A received
one capsule per day of OM-89 (6 mg/d, active compound), and group B
continued the nitrofurantoin treatment. Phase III was a follow-up
phase without medication. The diagnosis of a bacterial UTI was based
on clinical symptoms (dysuria) and positive urine culture (significant
bacteriuria and pyuria). The results show that the oral OM-89 treat-
ment elicits a highly significant decrease in UTIs compared with base-
line (6-month prestudy data). The efficacy of the long-term adminis-
tration of OM-89 in this study was comparable to that of nitrofurantoin
during phase II (months 6 to 12) and phase III (months 12 to 18).
OM-89 can be considered as an alternative to chemotherapeutic pro-
phylaxis; OM-89 is well tolerated and effective in decreasing the inci-
dence of UTIs in female children prone to recurrences.

INTRODUCTION

Girls, age 6 to 16 years, with bacteriuria are at a greater risk of developing
symptomatic urinary tract infection (UTI) than the general population.’-?
Children with undetected or inadequately treated UTIs are likely to have
recurrent infections, chronic pyelonephritis; and, in adulthood, chronic
renal failure requiring hemodialysis and renal transplantation.’® A fur-
ther complication is the continuing emergence of new antibiotic-resistant
pathogens, which contributes to the high costs of patient care.*
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Leski® estimated that 50% of the young women who develop a UTI
have a recurrence within 12 months. Etiologically, these reinfections are
characterized by a greater adherence of intestinal bacteria to urethral and
vaginal epithelia. The increased incidence of such infections also depends
on local (within the urinary tract) immunocompetence.

Secretory immunoglobulin A (sIgA) and, to a lesser extent, immuno-
globulin M are important mucosal defense mechanisms against coloniza-
tion by bacteria, viruses, or fungi. It has been reported that levels of sIgA
in the urine of female children and adults prone to recurrent UTIs are
lower than levels found in uninfected controls,®’ thus reducing the mu-
cosal defenses. Stimulating these defenses by elevating the production of
sIgA could help reduce the frequency of recurrences. An alternative to
antibiotic prophylaxis, which can have a negative effect on the immune
system,® is the oral administration of immunomodulators. These com-
pounds enhance the patient’s own immune defenses against pathogens.

OM-89* is a lyophilized, bacterial proteinic extract obtained from the
soluble components of combined alkalinized fractions of the gram-negative
bacterium Escherichia coli, a pathogen commonly responsible for UTlIs.
Animal studies have shown that OM-89 prevents experimental infections
and stimulates macrophages, phagocytosis, and activity of B lymphocytes
and natural killer cells.®~!! In addition, it increases the level of sIgA and
opposes the immunosuppressive effect of certain antibiotics.'’*? In vitro
immunopharmacologic studies have shown that the extract enhances the
production of interferon-gamma, tumor necrosis factor-alpha, and other
cytokines,® as well as the metabolic and functional activities of lympho-
cytes and macrophages, which are important for host defenses.!°

This pilot study was designed to compare the efficacy and tolerability
of the long-term administration of OM-89 versus nitrofurantoin to prevent
reinfection in female children with recurrent UTIs.

PATIENTS AND METHODS

Forty female children with recurrent UTIs participated in this random-
ized, prospective, controlled study (mean age, 6.5 years; range, 2 to 10
years). Before enrollment, the patients underwent kidney and derivative
urinary tract examination using ultrasonography. Children were enrolled
in the study if they had had at least three episodes of acute UTIs within the
last 12 months. The medical history was well known by the investigators
and was documented in the case report form at entry into the study (pre-
study data). The diagnosis of bacterial UTI (cystitis, urethritis, cysto-

* Marketed in Germany as Uro-Vaxom® (Sanofi-Winthrop Ltd., Munich) and Uro-Munal® (Deutsche OM
Ltd., Friedrichsdorf).
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Table I. Criteria used to diagnose urinary tract infections (UTIs).

Criteria
Clinical Labaratory
Acute UTI (cystitis, urethritis, Dysuria, urgent, frequent >10 WBCs/mm?; >10%°
cystourethritis) micturition, suprapubic CFU/mL in 1 MSU culture

pain; no uripary symptoms
in the 4 weeks before the

episode
Acute pyelonephritis Fever, chills, flank pain; >10 WBCs/mm?; >10* CFU/
other diagnoses excluded; mL in 1 MSU culture

no history or clinical evi-
dence of urologic abnor-

malities
Asymptomatic bacteriuria No urinary symptoms >10 WBCs/mm?®; >10% CFU/
mL in 2 consecutive MSU
cultures >24 hours apart
Recurrent UTI At least 3 episodes of acute >10 WBCs/mm?; >10%°
(requiring antimicrobial infection documented by CFU/mL in 1 MSU culture
prophylaxis} culture in the last 12

months; no structural or
functional abnormalities

WBC = white blood cells; CFU = colony-forming units; MSU = midstream urine cuiture.

urethritis) was based on the clinical and laboratory criteria summarized in
Table I (adapted from Rubin et al'®). Patients with obstructive uropathy,
chronic pyelonephritis, vesicoureteral reflux, or lithiasis were excluded.
Patients with urinary incontinence were given ambulatory bladder train-
ing (ie, instructions to drink adequate amounts of liquid and to void fre-
quently and completely at first urge) during the study. The study was
approved by the local ethics committee. Parents gave their informed con-
sent before entry.

Patients were randomly assigned to either group A (n = 22) or group
B (n = 18). The study consisted of three 6-month phases, with regular
control visits at entry and every 3 months thereafter. During phase I
all patients were given nitrofurantoin®* 1 mg/kg/d in the evening for 6
months. This dosing regimen is the amount required to protect the bladder
overnight.

In phase II, group A was switched to OM-89, 6 mg/d lyophilized E coli
fractions, given as one capsule daily in the morning on an empty stomach.
Group B continued treatment with nitrofurantoin during phase II.

Both groups stopped prophylaxis during the final 6-month follow-up
period (phase III), as shown in Figure 1. Compliance was assessed at each
visit by checking the remaining medication in each patient’s box and
by questioning the parents.

The diagnosis of a UTI was based on the clinical signs associated with

* Trademark: Furadantin® (R6hm Pharma, Weiterstadt, Germany).
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Figure 1. Treatment regimens for patients in group A (n = 22) and group B (n = 18) during
the three phases of the 18-month study.

a positive urine culture. Detailed physical examinations, including urine
sampling (clean-catch, midstream urine) and urinalysis, were performed
at each visit (ie, at entry and after 3, 6, 9, 12, 15, and 18 months) or when
acute events occurred. When an acute event occurred, the pathogen was
identified microbiologically and its resistance determined to select the
appropriate antibiotic treatment.

The efficacy of OM-89 in preventing reinfection was compared with
that of standard prophylactic nitrofurantoin therapy used as active-control
versus baseline (6-month prestudy data).

At each visit the investigator systematically questioned the patients
regarding adverse events. All such events were recorded and subsequently
assessed to determine whether they were associated with treatment.

Statistical Analysis

Randomization to the two study groups was determined by the statis-
tical center of the University Hospital, Essen, Germany. All randomized
patients were statistically analyzed on an intent-to-treat (IT'T) basis for
efficacy and tolerability. A per-protocol or best-case approach was used to
analyze the ITT patients. Patients with major (pyelonephritis) or minor
(missing data) protocol violations were excluded from the per-protocol
analysis. Patients with major protocol violations were excluded from the
best-case approach; however, patients with only minor protocol violations
were not excluded from best-case approach.

The nonparametric Wilcoxon’s matched-pairs test was used to assess
the frequency of UTIs within groups versus the 6-month prestudy period.
The Mann-Whitney-Wilcoxon rank sum test was used for the comparison
between groups. (The 95% confidence interval was used for both tests.)

All randomized patients who were correctly allocated, who met
the inclusion criteria, and who had at least one control visit at entry
were analyzed using the ITT principle. The results are expressed as
mean * SD.
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RESULTS

Of the 40 patients who participated in the trial, 22 were randomized to
group A (mean age, 6.9 = 2.8 years) and 18 to group B (mean age, 6.4 = 2.9
years). These patients constituted the ITT population used to analyze the
efficacy and tolerability of the study drugs. Both groups were comparable
at entry with regard to age, height, body weight, and frequency of UTIs
(Table II). During the study, 1 patient in group A attended the first visit at
3 months (phase I) but did not return for subsequent visits (lack of symp-
toms, minor protocol violation) (Table III). At the end of phase II, 1 patient
receiving OM-89 contracted pyelonephritis (major protocol violation) ne-
cessitating antibiotic therapy. In group B, 4 patients did not attend the
control visits (3 patients during phase II because they did not have UTI
symptoms and 1 during phase III for unknown reasons). A fifth patient in
group B developed pyelonephritis during phase III; antibiotic treatment
was administered to this patient.

Efficacy

Diagnosis of UTIs was determined on the basis of clinical and labora-
~ tory findings. Because 22% of patients (4 of 18) in group B were eliminated
from the study during phase III for minor protocol violations (missing data)
versus 4.5% of patients (1 of 22) in group A, a best-case approach was used
to compensate for this loss. Thus the number and frequency of UTIs in both
groups were analyzed using either the per-protocol or best-case approach
on an ITT basis. When the per-protocol approach was used, only valid cases
(those without major or minor protocol violations) were included. The best-
case approach excluded patients with major protocol violations; those with
only minor protocol violations were included in the best-case approach. In
either case, the number and frequency of UTIs in the patients in group A
compared with group B were not significantly different during any phase
of the study (Figure 2).

During phase I (the nitrofurantoin run-in phase), one patient in each

Table II. Patient characteristics.

Group A Group B

(n =22) {n = 18)
Age (y) 69 =28 64 +120
Height (cm) 123.5 £ 16.4 118.7 = 18.1
Body weight (kg) 26.6 = 9.2 228 =69
ESR (mm/h) 04 =05 02=04
No. of UTls during the last year 38 =11 3910

ESR = erythrocyte sedimentation rate; UTI = urinary tract infection.
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Table III. The number of patients available for statistical analysis during the 18-month
study and the number of patients excluded and the reasons for exclusion.

Group A Group B
Month No. of Patients No. of Exclusions No. of Patients No. of Exclusions
Baseline 22 0 18 0
Phase |
3 Months 21 1 (did not attend 18 0
control visits)
6 Months 21 0 18 0
Phase Il
9 Months 21 0 16 2 (did not aftend
control visits)
12 Months 20 1 (pyelonephritis) 15 1 (did not attend
control visits)
Phase Il
15 Months 20 0 14 1 (did not attend
control visits)
18 Months 20 0 13 1 (pyelonephritis)

group developed an acute UTI (cystitis). During phase II, 4 patients in
group A contracted an acute UTI (3, cystitis; 1, cystourethritis), as did 3 in
group B (cystitis). During phase III (follow-up), 3 patients in group A and
4 in group B had an acute UTI of the lower urinary tract (cystitis). In each -
case, the drug resistance of the pathogen was identified and an antibiotic
administered. The bacteria identified during the trial were E coli,
Pseudomonas aeruginosa, Proteus vulgaris, Proteus mirabilis, Enterobac-
ter species, and Klebsiella species.

The overall within-group comparison of the number of UTIs occurring
during follow-up versus baseline is shown in Figure 3. In both ITT sub-
populations (per-protocol or best-case), the number of UTIs was highly
significantly different after treatment compared with baseline (Table IV).
The highest significance was observed in group A whether the per-protocol
or the best-case approach was used; P = 0.0001 (Wilcoxon’s matched-pairs
test) compared with baseline. Moreover, during phases I and II the differ-
ences in both groups compared with baseline were also highly significant
(Table IV).

Compliance

Drug compliance was rated as good by the investigator and the pa-
tients who attended all the control visits (per-protocol approach: group A,
n = 20; group B, n = 13); no additional patients were excluded due to the
use of a lower dosage or the interruption of therapy. In group A, attendance
at visits was 95.4% (21 of 22), 90.9% (20 of 22), and 90.9% (20 of 22) during
phases I to III, respectively. In group B, attendance decreased from 100%
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Figure 2. (A) Frequency and number of urinary tract infections (UTIs) diagnosed in patients in group A (OM-89) and B (nitrofurantoin)
analyzed by a per-protocol approach (considering only valid cases without major and minor protocol violations [ie, pyelone-
phritis and missing data, respectively)). (B) Frequency and number of UTIs diagnosed in groups A and B analyzed by a
best-case approach (excluding only major protocol violations [ie, pyelonephritis]). (P values between groups determined by the
Mann-Whitney-Wilcoxon rank sum test.) NF = nitrofurantoin; OM = OM-89.
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Figure 3. The mean number of urinary tract infections (UTIs) observed during the follow-up
versus baseline in group A (OM-89) and group B (nitrofurantoin only), with a
per-protocol or best-case approach. {Within-group comparison was analyzed using
Wilcoxon’s matched-pairs test comparing follow-up with baseline data within
groups.) *P = 0.0015; *P = 0.0001; :P = 0.0003, versus baseline.

(18 of 18) in phase I, to 83.3% (15 of 18) in phase II, and to 72.2% (13 of 18)
in phase III. Patients given OM-89 (group A) were rated as having good
attendance compliance (pills taken as prescribed); in contrast, patients
given nitrofurantoin (group B) had poor attendance compliance (inter-
rupted or discontinued medication).

Tolerability

The tolerability of both long-term treatments was rated as good in the
best-case ITT subpopulations (group A: 21 of 22 patients [95.4%]; group B:
17 of 18 patients [94.4%]). Except for patients with pyelonephritis, lack of
attendance at control visits was because of the lack of symptoms and not
because of side effects. Neither the investigator nor the patients reported
any therapy-related adverse events.

DISCUSSION AND CONCLUSIONS

The children admitted to this open-label study were representative of the
usual population studied in the management of recurrent UTIs in child-
hood.?+4~1® The results show that the oral OM-89 therapy (6 mg/d) was as
efficient as nitrofurantoin (1 mg/kg/d) in decreasing the frequency of UTIs
during treatment (phase II) and during follow-up (phase III) compared
with prestudy data.
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Table IV. Urinary tract infections (UTIs) during phases I, II, and III analyzed using the
best-case and per-protocol approaches in group A (OM-89) and group B (nitrofuran-
toin). (Within-group analyses vs baseline [6-month prestudy data] performed with
Wilcoxon’s matched-pairs test.)

Phase | Phase Il Phase Il
(vs Baseline) (vs Baseline) (vs Baseline)
Best-Case
Group A
No. of UTls 1 4 3
No. of patients 21 21 21
P value =0.0001 =0.0001 =0.0001
Group B
No. of UTls 1 3 4
No. of patients 17 17 17
P value =0.0003 =0.0003 =0.0003
Per-Protocol
Group A
No. of UTls 1 4 3
No. of patients 22 20 20
P value =(0.00005 =(.0001 =(0.0001
Group B
No. of UTls 1 3 4
No. of patients 18 15 13
P value =0.0002 =0.0007 =0.0015

Throughout the study there were no statistically significant differ-
ences between the two treatment groups in the frequency of UTIs. During
follow-up, a highly significant reduction was observed in both groups in
the mean number of UTIs compared with baseline in the best-case ITT
population (group A, P = 0.0001; group B, P = 0.0003). This highly sig-
nificant decrease in infection rates occurred with both prophylactic regi-
mens. The best-case ITT population analysis, as opposed to the per-protocol
approach, was used to correct for the loss of patients in group B (the active
control group), knowing that nonattendance at control visits was due to the
lack of symptoms of UTI. Thus the best-case approach strengthens the
power of the comparison between the patients who received OM-89 and the
control patients who received only nitrofurantoin.

The enhanced immunologic defense obtained with OM-89 probably
accounts for the long-term decrease in UTIs observed in phase III, as a
result of the drug’s consolidating effect on the patient’s immune status.
Another reason for this improvement is the instruction in proper perineal
hygiene and ambulatory bladder training (drink adequate amounts of
fluid, void frequently and completely, especially before bedtime) that was
given to the patients with urinary incontinence.”

We found that the tolerability of both drugs was good. Nonattendance
at control visits in patients in both treatment groups was not associated
with the occurrence of side effects.
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Other clinical studies have shown the efficacy of nitrofurantoin in the
prevention of recurrences of UTIs.1%8-2° Studies that used intermittent
prophylaxis have shown better compliance and tolerability than studies
that used continuous dosing.?’~2* Furthermore, antibiotics and various
other chemotherapeutic agents have a spectrum of activity that does not
cover numerous resistant organisms. Our observations confirmed the find-
ings of other investigators®®?® that Proteus species and Pseudomonas spe-
clies are resistant to nitrofurantoin. Moreover, the incidence of adverse
effects reported with nitrofurantoin is not negligible, whether of gastroin-
testinal, pulmonary, or neurologic origin®’~3% although it is generally
well tolerated, there has recently been some concern about the slight risk
of pulmonary and hepatic fibrosis in children taking nitrofurantoin for
prolonged periods.?* Therefore, another advantage of nonspecific immune
stimulation, as with OM-89, is the good tolerability with long-term use.

The results of this study are in accordance with other clinical studies
carried out with adults using a double-masked, placebo-controlled design;
OM-89 was shown to stimulate the immune defenses and to induce a sig-
nificant drop in recurrent bacteriuria and dysuria, as well as antibiotic
consumption, in patients with recurrent UTIs.32-34 The activity of OM-89
is elicited by the stimulation of T-cells and of sIgA, the concentration of
which was found to be significantly enhanced by OM-89 therapy in female
children compared with controls.35:3%

In conclusion, the stimulation of nonspecific immune defenses with
OM-89 is a valuable alternative to and is at least as effective as the low-
dose, long-term chemotherapeutic approach commonly used today for pro-
phylaxis of UTIs in female children.
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‘| URO-VAXOM® TREATMENT REDUCED THE NUMBER OF
RECIDIVES OF RECURRENT URINARY TRACT INFECTIONS

Kiraly B., Andits M-, Oroszlan Gy.

Markusovszky Teaching Hospital Szombathely, Hungary

Objective: The aim of the study was to evaluate the efficacy of Uro-
Vaxom® treatment among children with recurreat urinary tract infections
(UTI).

Patients and methods: 20 children (age 2 ~18 year) who had at least 3
UTIs during a one year period were enrolled into the study. Uro-Vaxom®
treatment was started after initial laboretory and microbiological
investigations. Renal ultrasound and voiding cystogram were also made in
all cases. The prophylactic dose of Uro-Vaxom® was 1 capsule/die for 90
consecutive days. The patients were followed up for a one year period. The
number of recurrences and the use of antibiotics were registered.

Results: The number of recurrences of the UTIs was 3,64/patient/year
before Uro-Vaxom® treatment. The number of recidives was reduced to
1,04/patient/year during and after the Uro-Vaxom® treatment. The
difference was strongly significamt (p< 0,001). The recidive free period
was 18,2 weeks/patient/year before treatment vs. 37,66 weeks/patient/year
after treatment (p< 0,001). Anutibiotic therapy was indicated 3,12
times/patient/year  before Uro-Vaxom® treatment whereas only
1,04times/patient/year during the study period. Escherichia coli was
isolated as the most common pathogen. No side effects were observed
during the study period. ,

Conclusion: Uro-Vaxom® serves as an effective adjuvant therapy for the
treatment of recurrent UTI in children. The number of recurrence of UTI is
sigaificantly reduced in the Uro-Yaxom® treated group. The administration
of Uro-Vaxom? is safe, no side effects were observed during its use.

- -

e e — b *—— —




J Korean Med Sci 2010, 25: 435-9

ISSN 1011-8934
DOI: 10.3346/jkms.2010.25.3 435

A Prospective Multi-center Trial of Escherichia coli Extract for the
Prophylactic Treatment of Patients with Chronically Recurrent Cystitis

We have assessed the efficacy and safety of Escherichia coli extract (ECE; Uro-
Vaxom®) which contains active immunostimulating fractions, in the prophylactic
treatment of chronically recurrent cystitis. Forty-two patients with more than 2 epi-
sodes of cystitis in the proceeding 6 months were treated for 3 months with one cap-
sule daily of ECE and observed for a further 6 months. The primary efficacy criteri-
on was the number of episodes of recurrent cystitis during the 6 months after treat-
ment compared to those during the 6 months before treatment. At the end of the 9-
month trial, 34 patients (all women) were eligible for statistical analysis. Their mean
age was 56.4 yr (range, 34-75 yr), and they had experienced recurrent urinary tract
infections for 7.2+5.2 yr. The number of recurrences was significantly lower during
the 6-month follow-up period than during the 6 months preceding the trial (0.35 vs.
4.26, P<0.001). During the follow-up, 28 (82.4%) patients had no recurrences and
4 (11.8%) had 1 each. In patients who relapsed, ECE alleviated cystitis symptoms,
including painful voiding, frequency and urgency. There were no serious adverse
events related to the study drug. Our study demonstrates the efficacy and safety
of ECE in the prophylactic treatment of chronically recurrent cystitis.
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INTRODUCTION

Urinary tract infection (UTI) is a common cause of morbid-
ity and mortality, especially in women, with 25% to 30% of
20 to 40-yr-old women reporting a history of UTI treatment.
Escherichia coli is by far the most common bacterial pathogen
in UTI, accounting for more than 85% of cases of acute cys-
titis and pyelonephritis as well as for more than 60% of cases
of recurrent cystitis (1).

The significant socioeconomic implications of UTI have
generated considerable interest in the prevention of recur-
rences. Although long-term, low-dose antibiotic prophylax-
is (e.g. trimethoprim-sulfamethoxazole) has been demonstrat-
ed to be highly effective in reducing the risk of recurrent UTI,
repeated use of antibiotics has led to bacterial resistance. Other
prospects for UTI prophylaxis include natural compounds,
bacterial interference and immunization (2). The most com-
monly used natural compound appears to be cranberry juice.
In a double-blind, randomized, controlled study, daily inges-
tion of 300 mL of cranberry juice reduced bacteriuria with
pyuria but failed to decrease the incidence of symptomatic
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UTIs (3). The concept of bacterial interference is based on not
treating asymptomatic colonization, such that “good” bacte-
ria prevent symptomatic UTI caused by “bad” bacteria. There
have been provocative data suggesting non-treatment in pati-
ent populations with a high prevalence of asymptomatic bac-
teriuria, including the elderly, school girls and patients with
spinal cord injury (4-7), but lack of information on the strains
causing asymptomatic colonization in these patient popula-
tions is a major limitation of this concept. Immunotherapy
may therefore represent the most effective alternative in the
prevention of recurrent UTI. For example, oral immunization
with E. w/i extract (ECE; Uro-Vaxom®, OM Laboratories Mey-
rin/Geneva, Switzerland), a combination of immunoactive
fractions of E. c/i strains, has gained popularity, primarily in
European countries. Administration of a lyophilized extract of
18 uropathogens has been found to increase non-specific and
specific humoral and cellular immune responses by stimulat-
ing the production of interferon-» and tumor necrosis factor-¥
and the activities of lymphocytes and macrophages (8-10).
Although clinical trials of ECE commenced as early as 1980
(11, 12), these studies focused on its efficacy during and for
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3 months after treatment, but not for longer periods of time
(13, 14). To our knowledge, there have been no clinical stud-
ies of ECE in which patients were followed for up to 6 months
after treatment. We therefore assessed the efficacy and toler-
ability of ECE administration in the prophylactic treatment
of chronically recurrent cystitis for 6 months after treatment.

MATERIALS AND METHODS

Patients with more than 2 episodes of cystitis, defined as
=10’ c.fu. bacteria/mL and white blood cell (WBC) =6/
HPF in mid-stream urine with concomitant symptoms such
as painful and irritating voiding symptoms, during the pro-
ceeding 6 months were screened, and 42 patients were en-
rolled in this multicenter prospective study. Patients with
vesicoureteral reflux, obstructive uropathy, urinary lichiasis,
renal impairment (defined as serum creatinine >2.5 mg/dL)
and urologic procedures that induced UTI were excluded.
The study protocol was approved by the institutional review
board in each hospital, and all patients provided written in-
formed consent before entry.

At the start of the trial, all patients were in acute recurrence
and were therefore treated with antibiotics. After confirming
that their urine was sterile, patients were treated for 3 months
with one capsule daily of ECE, containing 6 mg of lyophiliz-
ed immunostimulating fractions, and observed for an addi-
tional 6 months without treatment. UTT episodes occurring
during the 6 month follow-up period were treated with per-
tinent antibiotics, and symptom severity was assessed. The
degree of urgency was assessed according to the Indevus Urgen-
cy Severity Score (IUSS), in which 0 represents no, 1 repre-
sents mild, 2 represents moderate, and 3 represents severe
urgency. Painful voiding, abdominal/flank pain and fever
were each scored according to a similar scale. Frequency was
assessed according to a 5 point scale, in which O represents
>3 hr, 1 <3 hr, 2 <2 hr, 3 <1 hr, and 4 <30 min. Patients
who developed UTT during ECE treatment were excluded
from the study. Blood chemistry was performed at entry and
after 3 months to monitor drug safety. Midstream urine cul-
ture and urinalysis were performed at study outset, and 3 and
9 months after the start of ECE treatment, and at any symp-
tom recurtence. At each visit, patients were questioned about
compliance and any adverse events.

The primary efficacy criterion was the number of episodes
of recurrent cystitis which was measured with the medical
record (defined by urinalysis, urine culture, and the presence
of concomitant symptoms) during the 6 months after treat-
ment compared to those during the 6 months before treat-
ment. Secondary efficacy criteria included the severity of cys-
titis symptoms, including dysuria, frequency and urgency,
in those who relapsed. Safety evaluations included compar-
isons of hepatic and renal function and adverse events before
and after treatment.

K.S. Kim, J.-Y. Kim, I.G. Jeong, et al.

For the determination of sample size, based on an estimat-
ed clinical efficacy rate for Uro-vaxom of 80.7% (¢=0.05) (15),
the sample size was calculated to be 27 patients. Considering
an estimated 10% drop-out rate, the actual size of study popu-
lation should be at least 30 patients. Quantitative data were
expressed as mean &= SD. Statistical analyses included paramet-
ric one-way ANOVA and nonparametric Wilcoxon’s matched-
pairs test. Differences were considered significant at P<0.05.

RESULTS
Patients

Of the 42 enrolled patients, 8 were excluded, 2 for gastroin-
testinal problems such as nausea and abdominal pain, 1 for
failure to return after the first visit for reasons unrelated to
the study medication, 3 for withdrawal of consent, and 2 who
developed symptomatic UTI recurrences during ECE treat-
ment. Accordingly, 34 patients were eligible for efficacy anal-
ysis at the end of the 9-month trial. All 42 recruited patients
were included in the safety analysis. The mean age of the 34
included patients, all women, was 56.4 yr (range 34-75 yr), and
they had experienced recurrent UTIs for 7.2£5.2 yr.

Efficacy

The number of recurrences per patient was significantly
lower during the 6 months after the end of treatment than
during the 6 months prior to treatment (0.35 vs. 4.26, P<
0.001). During follow-up, 28 patients (82.4%) had no recur-
rences and 4 (11.8%) had 1 each. In addition, one patient
(2.9%) had 2 recurrences and one (2.9%) had 6. Adminis-
tration of ECE to the 6 patients who relapsed during follow-
up alleviated cystitis symptoms, including painful voiding,
frequency and urgency (Figs. 1-3). E. co/i was the organism
most frequently isolated from urine, both before (87%) and
after (50%) treatment.

We divided the patient population into 2 subgroups: those
with ‘severe’ and ‘non-severe’ cystitis, defined as >6 and <6
episodes, respectively, during the 6 months preceding the trial.
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Fig. 1. Changes of urgency in recurred patients (n=6).
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Fig. 3. Changes of frequency in recurred patients (n=6).

Of the 10 patients with ‘severe’ cystitis, only 3 (30%) expe-
rienced recurrences, compared with 3 of 24 patients (12.5%)
with ‘non-severe’ cystitis, a difference that was not statistical-
ly significant (P>0.05).

Safety

During treatment, 2 patients suffered from mild gastroin-
testinal problems: one from nausea and the other from abdom-
inal pain, each of which lasted for 1 week. These adverse events
ceased when they stopped taking the study drug, and both
patients therefore quit the trial. The remaining patients did
not complain of any discomfort, including skin pruritus and
vertigo, which had been reported in other trials of ECE. Hep-
atic and renal functions, as assessed in laboratory studies, re-
mained normal after taking ECE (Table 1).

DISCUSSION

The main therapeutic approach in UTT has been the admin-
istration of antibiotics, which is usually effective during the
acute phase. For patients with chronic or recurrent UTIs, how-
ever, repetitive intake of antibiotics, even at clinically thera-
peutic doses, may lead to the emergence of antibiotic-resis-
tant bacterial strains as well as impairment of the patient’s
natural immune defense system (16, 17). Although attempts
have been made to control or reduce the frequency of acute
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Table 1. Results of laboratory studies before and after E. coli ex-
tract administration

. Before After
Laboratory studies treatment treatment
WBC (% 10%ul) 6.3+2.1 6.0+18
RBC (x 10°/ul) 43+03 43+04
Hb (g/dL) 125+1.1 127411
Hct (%) 38.1+3.2 39+3.1
Pt (x 10%ul) 256 +67 258 +61
Neutrophils (%) 56+11.4 53.2+10.3
Lymphocytes (%) 343+10.2 37.5+9.1
Monocytes (%) 65+23 55+17
Eosinophils (%) 26+2.1 27+18
Basophils (%) 06+0.3 0.7+04
AST (IUL) 22.7+59 23+6.6
ALT (IUL) 185+77 17+75
LDH (IU/L) 2215+785 206.5+37
ALP (IULL) 79.2+50.3 69+30.3
Total bilirubin (mg/dL) 0.7£03 0.7+0.2
BUN (mg/dL) 141+38 13.7+45
Creatinine (mg/dL) 0.8+0.1 0.8+0.1

There was no statistically significant differences between two groups
(P>0.05).
AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDH,
lactate dehydrogenase; ALP, alkaline phosphatase; BUN, blood urea
nitrogen.

exacerbations of UTT using natural compounds such as cran-
berry juice, the results have not been promising (3). In con-
trast, bacterial vaccines have been shown effective by improv-
ing the patient’s own immune response (8-10). ECE, an im-
munomodulating preparation containing the lyophilized ex-
tract of 18 uropathogens, has been shown to up-regulate the
activity of phagocytes, B-lymphocytes and natural killer cells
(8-10, 18). Animal experiments have indicated that repeat-
ed oral administration of ECE can stimulate the formation
of serum IgA and IgG in mice (19), and to activate bacterial
killing by polymorphonuclear cells in rabbits, thus enhanc-
ing the clearance of bacteria from the blood stream (20).

ECE has been utilized clinically for more than 20 yr and
has a good safety profile. At present, it is used to prevent recur-
ring UTTs in children and adults (11-14, 21, 22). Many clini-
cal trials have assessed the ability of ECE to prevent recurrent
UTIs. For example, a double-blind placebo-controlled mul-
ticenter study in 166 patients with recurrent UTIs has shown
that, during a 3-month observation period, patients on ECE
experienced significantly fewer recurrences, less severe signs
and symptoms of UTT and decreased usage of antibiotics and
chemotherapeutics compared with patients taking placebo
(14). In a second trial, in 112 patients with recurrent lower
UTIs, patients in the ECE group (n=58) experienced 65.8%
fewer episodes of UTIs than patients in the placebo group
(n=54), without any critical side effects (13).

Subset analysis showed that only 30% of patients who expe-
rienced severe UTI, defined as > 6 cystitis episodes before
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the trial, experienced recurrences after treatment, a frequen-
cy that did not differ significantly from the 12.5% rate ob-
served in patients with less severe UTI (<6 episodes before
treatment). The ability of this E. /7 extract to prevent recur-
rences in more recurrent patients indicates that this agent
may have greater treatment benefit in patients with more
severe UTL

Although this was not a double-blind, placebo-controlled
study, a six-month period before ECE treatment was regard-
ed as internal control to compare to 6 months after ECE treat-
ment. To our knowledge, it is the first clinical trial to inves-
tigate the preventive efficacy of ECE for 6 months after the
end of treatment. We found that ECE significantly reduced
the number of recurrent episodes of UTIs 3.9-fold, as well as
the severity of UTI symptoms, including urgency, painful
voiding and frequency. These effects of ECE may be due to
its enhancement of immune responses, leading to control of
bacterial infection.

The mechanism of action of ECE is based on its ability to
boost the overall immune system, not on the direct inhibition
of E. wli. However, we found that ECE treatment reduced the
incidence of E. co/i in urine cultures, although the difference
was not significant.

Opver the past two decades, ECE has been widely accepted
as an effective immunostimulant, with a good safety record. It
was reported that most patients treated with ECE experience
minor adverse events as frequently as patients in the placebo
group. The most frequent adverse events were headache and
gastrointestinal side effects, but there were no safety concerns
with regard to laboratory variables and clinical signs (23).

Our study also confirmed the safety and efficacy of ECE
during and for 6 months after the end of treatment. Repeti-
tive use of antibiotics has been found to suppress the immune
system. Patients with frequent UTI recurrences require an
immunostimulating drug to prevent further depression of
the immune system. The immunostimulant ECE has been
shown to effectively suppress the recurrence of cystitis with
resultant decrease in severity of UTI symptoms. Our study
demonstrates the efficacy and safety of ECE in the prophy-
lactic treatment of chronically recurrent cystitis.
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Immunotherapy with an oral bacterial extract for urinary

tract infections
Malliara M

General Hospital of Katerini, Katerini, Greece

Background. This study has made to demonstrate effi-
cacy and safety of oral bacterial extracts in reducing the
number of urinary tract infection episodes.

Patients and methods. in 20 patients (group A), we gave
1 capsule per day of bacterial extract during 3 months
with their conventional antibiotics. All the patients hav-
ing had more than 2 urinary tract infections during the
last 6 months and having actually an acute infection with
dysuria, fever and bacteruria. In 10 patients (group B)
with the same criteria we did not gave bacterial extract
but only antibiotics and we used them as the control
group. The duration of the study was 9 months. Women
were 60%, chronic renal failure and nephrolithiasis per-
sisted in 20%. Gram(-) bacteria revealed in 80%.

Lower urinary tract infections are very common infec-
tions in the adult population for the nephrologists and
urologists. Women represent 80-90% of these patients.
10-20% of the women will have at least one infection
episode during their adult life!?. After the initial episode
30% of this population will have at least one recurrence
the next 6-12 months. The incidence of recurrences is
higher 2 months after the first episode and diminishes
thereafter*. Patients with uncomplicated lower or up-
per urinary tract infections respond quite well in antibi-
otics , with full remission in their symptoms. However
the overuse of antibiotics has led to the development of
resistance. In addition to their relatively high costs and
side effects, antibiotics often provide a palliative treat-
ment which is effective against acute infections. In gen-
eral, antibiotics are powerless to prevent the disease from
recurring or from becoming chronic. The recent years
patients and doctors have the responsibility to use anti-
biotics rightly and prudentially®.

The different serotypes of escherichia-coli are the
most common pathogens for lower urinary tract infec-
tions , especially responsible for 80-90% of the commu-
nity infections’. In some patients suggest the longterm
use of low doses of antibiotics to prevent the infection
recurrences. This group include women with more than
2 infection episodes during 6 months, men with chronic
prostatitis and asymptomatic pregnant women with
bacteruria’.

As we mentioned the huge use of antibiotics is re-
lated with the appearance of resistant bacteria so the

Results. The first 3 months 54% of the patients from
group A had none recurrence. After 6 months from the
end of receiving bacterial extract in group A:37% had 1
episode and 67% in the control group (p<0,05). The
intensity and duration of symptoms were diminished in
A group in comparison with the control group. Adverse
reactions like diarrhoea and headache revealed in 4%
not so serious to discontinue the medicine. All the pa-
tients finished this protocol.

We conclude that the purified bacterial extracts di-
minish the intensity and the recurrences of urinary tract
infections. They seem to be safe and effective without
serious sides effects.

Hippokratia 2004, 8 (4): 161-165

alternative strategies are very important. The use of
immune-stimulators is a real good option. Ingestion of
bacterial products stimulates the responses of different
immune cells , resulting in particular in a higher produc-
tion of secretory IgA at distal mucosal sites®’. Under
certain conditions a state of nonreactivity or oral toler-
ance to ingested bacterial products may occur, probably
linked to the formation of suppressor T lympocytes.
However, oral immunization generally leads to increased
secretory IgA levels in tears, saliva and nasal secretions’.
Production of secretory IgA also is essential for the pre-
vention of urinary tract infections'®. Therefore, oral and
systemic immunotherapy currently is viewed as a ratio-
nal approach for the treatment of mucosa-related infec-
tions affecting the respiratory, urinary and intestinal
tracts®.

The active principle of the test drug (uro-vaxom,
OM Laboratories, Geneva, Switzerland) used consists
of standardized immunostimulatory fractions extracted
from E.coli strains. These fractions consists essentially
of membrane proteins (glycoliproteins) of high molecu-
lar weight and of acidic nature (isoelectric point of ap-
proximately 4), which is confirmed by the high content
in aspartate and glutamate, and the low content in argi-
nine, lysine and histidine. The concentration in endot-
oxin is less than 0,1ug/mg active principle. The biochemical
standarization of the active principle is based on the
glycoliprotein content and the efficacy is controlled rou-
tinely by the immunological efficacy models(metabolic
activation of macrophages and plague —forming cells
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test). The extract is administered orally and activates
humoral and cell mediated immune responses. Differ-
ent immunopathological investigations have shown that
it confers protection against experimental infections
with E. coli and Pseudomonas aeruginosa, and coun-
teracts antibiotic — induced immunosuppression. Fur-
thermore, it stimulates macrophages, B- lymphocytes,
natural killer cells and production of secretory immu-
noglobulins'®2. In man the extract increases the syn-
thesis of serum interferon and urinary secretory IgA
as well as the number of active T-lymphocytes'?. Sev-
eral clinical trials have demonstrated efficient protec-
tion against repeated urinary tract infections!*¥. AIM:
the aim of the study was to asses preventive effects of
oral bacterial extracts against acute lower and upper
urinary tract infections and to evaluate the effect of
this agent on the clinical manifestations, frequency,
duration and severity of urinary infections and use of
conventional therapy.

Patients - Methods

Initially 30 patients suffering from recurrent uri-
nary tract infection were admitted to the trial. The inclu-
sion criteria were: acute urinary infection with at least
10° organisms /ml in midstream urine at initial examina-
tion on CLED medium (for total organisms) or Mac
Concey medium (for gram negative organisms). The
patients had at least 2 recurrences of urinary tract infec-
tions during the six month preceding the trial. The ex-
clusion criteria were: dysuria without positive bacterio-
logical findings , indwelling catheter, pregnancy and uri-
nary tract abnormalities. Patients who had been treated
with corticosteroids, immunosuppressive or immunosti-
mulant agents were excluding too. Patients were di-
vided into two groups. Each patient in the treated group
(group A:20 patients), was given one capsule daily in the
fasting state, for 3 consecutive months, contained 6 mg
of immunostimulating fractions from e.coli in lyophilized
form. The treatment period followed by 6 months ob-
servation without treatment. Antibiotics and chemothera-
putic agents were given as necessary throughout the trial.
In group B (10 patients) we gave only antibiotics and we
used them as the control group. The study took place
over a period of 9 consecutive months during 2002. The
30 patients who were initially chosen for the trial all com-
pleted the 6 months period of follow up. The two groups
were comparable regarding pretreatment characteris-
tics.

Table 1 summarizes the general characteristics of
the two groups. Clinical examination was performed at
the beginning and monthly up the 9 months period and
at any possible recurrence of infection. A recurrence
was defined as the presence of bacteriuria with > 10*
organisms/ml at any examination after the beginning of
the trial.

None of the patients admitted to the hospital. The
following laboratory data carried out: full blood count,

Table 1. The characteristics of the two groups.

Group A Group B
Patients number 20 10
Female 60% 58%
Mean age 52y (19-76y) 55y (24-72y)
CRF 20% 20%
Nephrolithiasis 20% 20%

serum concentrations of creatinine, glucose, urea, IgA,
IgM, IgG and urine cultures every month. Antibiotics
and chemotherapeutics was allowed for the acute infec-
tion , was present at entry and for any eventual recur-
rence. The concomitant antibiotic or chemotherapeutic
agent had to be selected between a broad spectrum of
penicillin or cotrimoxazole or nitrofuran. Any other
antibiotic could be prescribed only if judged necessary.
All concomitant illness and drug therapies were re-
corded. Side effects, detected by direct observation and
indirect questioning , were also recorded and their se-
verity , duration and relation to treatment noted. All 30
patients finished this protocol.

Statistical analysis

Statistical comparisons were performed by the stu-
dent t-test, and the level of significance was set up at
p<0,05.

Results

The symptom of dysuria present in 95% of the pa-
tients at the entry of the study, decreased more
markendly in the extract group (12% at 3 months and
6 months) than in control group (21% at 3 and 6
months) (p=0,05), approaching the limit of statistical
significance.

In the urine culture 80% of the patients revealed
gram(-) bacteria (ecoli: 82%, proteus: 7%, klebsiella:
1%). Gram(+) in 20% of the patients( staphylococcus:
4%). The mean value of plasma creatinine was: 2,5mg%
in group A and 2,1mg% in group B(NS). We had no
statistical differences in the mean values of IgA, IgM,
IgG in the serum before and after the bacterial extract .
Table 2.

The main clinical evaluation criteria, that is the num-
ber of urinary recurrences showed a significant better
evolution in the extract than in the control group. The
number of recurrences with at least 10° bacteria/ml was
significantly lower in the extract group during the 9
months of the trial.

Three months after the oral administration of bacte-
rial extract 46% of patients in group A and 55% in group
B had one recurrence. After 6 months from the end of
receiving the bacterial extract, in group A 37% had one
episode and 67% in proup B (p<0,05). The intensity and
duration of symptoms were diminished in A group in
relation with the symptoms in the control group.
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Table 2. Changes in the mean values of immunoglobulins.

immunoglobulin group Before treatment After 3 months After 6 months
IeG A 1165.21 1265.55 1400.80
(800-1800mg%) B(control) 1140.65 1225.35 1200.35

p ns ns ns

IgA A 199.55 254.55 260.15
(90-450mg%) B(control) 240.05 247.14 255.15

p ns ns ns

IgM A 144.53 174.5 175.14
(60-130mg%) B(control) 145.5 156.5 160.25

p ns ns ns

Table 3. Recurences 3 months after the oral bacterial extract.

RECURRENCES TREE MONTHS AFTER

52

48
46

Percentage (%)

42
40

Patients Group

Table 4. Recurences 6 months after the end of receiving bacte-
rial extracts.

Patients Group

This decrease in recurrence rate was accompanied
by a significant decrease in the consumption of antibiot-
ics and chemotherapeutics (mostly cotrimoxazole and
broad spectrum penicillins) which was also more marked
during the second half of the study. This antibiotic drug
therapy remained the same in 3 and 6 months of obser-
vation in the extract group (mean duration 3 days SD:1.1
days ) while it increased markedly in the control group.
Table 5:

Table 5. Antibiotic treatment in days

extract group | control group p
initial 5 d (SD:0.5)| 5 d (SD:0.8) | NS
3 months 2,7d (SD:0.9)| 3.1d (SD:1.1) | NS
9 months 3 d (SD:1.1)| 9.1d (SD:2.5) | <0.05

Clinical safety was good, with only 2 side effects re-
ported in the extract group patients. The reported side
effects were headache and moderate diarrhoea, no seri-
ous enough to discontinue the medicine.

Discussion

The results from this study in 30 patients with acute
urinary tract infections have demonstrated the benefi-
cial effect of receiving oral bacterial extracts in manage-
ment of these infections. The decrease in the number
and severity of acute infections in the group with the
bacterial extract is in accordance with the results ob-
served by other investigators in series of controlled clini-
cal trials in adults'>18. Except the statistically decrease in
the number of recurrences in urinary tract infections
than placebo does, studies have demonstrated that bac-
terial extract diminishes the incidence of bacteruria'>8.
In our study the preventive effect lasted 3 and 6 months
after the end of receiving bacterial extract. Shulmann et
al 1993 and Popa et al 1996, reported the same effective
results'>". However in other clinical trials the beneficial
effects of oral administration of these immunostimulants
are still relevant 8-12 months after'®?. In vitro studies
have shown that bacterial extract stimulates the prolif-
eration of lymphocytes?, stimulates upregulation and
downregulation in the metabolic activity of cells**'. Bac-
terial extract stimulates also the cytokine production ,
TNF-a 222, IL-6* and IL-2??, but we found controversial
reports in IL-1 production. It stimulates also the phago-
cytic activity against S. aureus and candida albicans®.In
vivo trials demonstrated that bacterial extracts stimu-
late IgG secretion and increase life in infected mice with
e-coli, P. aeruginosa?, it stimulates the production of
PFC and anti-SRBC in healthy mice® and in
immunosupressed mice with antibiotics or mycotoxine?.
It also stimulates macrophage activity of granulocytes
in rabbits?.

The parameters most frequently chosen to assess
efficacy of this medicines are: reduction of the number
of infection, reduction in the duration of infection, re-
duction in the consumption of antibiotics, reduction in
absence of work. We focused our observations in the



164 MALLIARA M

reduction in the number of infection and in the con-
sumption of antibiotics with quite good results. The du-
ration in antibiotic treatment days diminished signifi-
cantly especially the second period of our observation
except the number of infection recurrences. Effective
results in consumption of antibiotics are reported in pla-
cebo-control trials to'>". After oral administration, bac-
terial extract significantly increases the number of T-
cells but not the number of B-cells?. In the immunoglo-
bulins production we did not notice any significant dif-
ference. This may be due to the increased IgA levels in
the urinary tract system but not to the systemic blood
circulation!!.

Clinical tolerance and safety was good, since re-
ported side effect was minimal with only two side effect
reported. In our study this medicine was well toler-
ated, without serious adverse effects in the examined
patients. Other studies refer gastrointestinal disor-
ders and skin reactions but no serious enough to dis-
continue therapy?.

In our conclusions patients suffering from recurrent
infections in lower and upper urinary tract system may
be equipped with a less than normally effective immune
response-system. This can be artificially activated by an
immunostimulant such this bacterial extract which seems
to be safe and effective.

IegiAnyn

Maiidga M. AvoooBegameio ovgorotndEemv ne
BaxTnotaxo exyvhopa. Izmoxgdreia 8 (4):161-165
Yxomog. No rotadery el 1 aopdieio »ow eTAOUELR TG
XONONG TV OTG TOV OTOUOTOS RERADAQUEVWV Partn-
QLAY EXYVMONUATOV OTNV UEION TWV VITOTQOTDY TWV
AOLUDEEWMV TOV ROTWTEQOVU OVQOTOTLROV.

AoO¢eveig vow M£Bodor. e 20 aoBevelg (opdda A) xo-
onynooue 1 caps poaxtmoraxod exyviioworog exl 3 ov-
VEYOUEVOUS UNVES LE AOELO OTOU)L TO TEME TAVTSYQO-
va pe ™V ®otdAAnAn avufrotny ayoyy. ‘Olot o a-
00¢evelg elyov OTO LOTOELRG TOVS TEQLOOOTEQES OIS 2
OVQOMOLUNEELS TO TEAEVTAIO EEGUNVO, HE CUUITTOUOTO-
hoylo duoovpiag, TueeTovy, Paxrtnolovpias. Xe AAAOVS
10 aoBeveis (opdda B) pe to ida zotmjoLa dev yoon-
yHooue amd ToU OTOUOTOS ParTNOLOKG exyUMOoua, oh-
A UGVOV OVTLBLOTIXRY CryeyT] %o XONOLuoTouiOnxe oo
oudda ehéyyov. H dudoxreia g pnelémge firov 9 ujvec.
Tvvaireg fitov og T0000T6 60%, XOOVLQL VEMOLRY OLVE-
TaEreLa xa vepoohBicon eupdvilav oe tocootd 20%
%ot otLg dUo opddeg. AotpmwEn e gram(-) ogyaviopovs
eugpavicav oto 80%.

Amoteléopata. Toelg WiVES HETA TO TEQAS TS AYWOYYS
ue to foxtnoland exyxvlona 54% tmwv aoBevav g
onddag A dev eupdvioe vrotEomy. 6 UNves Uetd To
néQog ™G Bepamelog e to fartmoromd exyvona 37%
TV 000evav ™S ouddag A row 67% g opddags B ma-
povotaoayv vrrotpomi AolumwEng (0<0,05). H Sudoxreia
%ol 0OPOQGTNTO TV CUUTTOUATWV avapEetnue ehot-
TOuévn oty oudda A oe ox€on pe v ouddo eAEYYOU.

AvemBiunteg evégyeleg dmmwg reparalyio xow dudo-
oota. avagpépdnrav oe w0000To 4% ot aobevels g
ouddas A, un Lraveég ot oofodTnTo HOTE VO, dLOKO-
mel m aywyy.

Xuunépaopa. H xoron tov and tov otépatog nabog-
UEvav Paxrtnolox@v exyvioudtov fondd ot peiw-
on ™S 0oPaEdTTAS RO TOV aELBUOU TOV VITOTQOTWV
o€ holmEels tov ovgomomtirov . Ta foantnolond ex-
yuhiopoto gaivetol Tmg elval ao@aly oty Yo ynon
%o 9ev ouvodevovion omé cofaEg avemBiunteg &-
VEQYELEC.
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