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Abstract

Objectives: To present our experience with the long-term
preventive effect ofimmunotherapy with Uro-Vaxom?® on re-
currenturinary tractinfections (UTI) in adult patients. Materi-
als and Methods: Retrospective analysis of 79 patients with
recurrent UTI treated with Uro-Vaxom. Recurrent UTls were
defined as > 2 infections in 6 months or > 3 in 12 months.
Patients received a 6 mg Uro-Vaxom capsule daily for 90 days
followed by discontinuation for 3 months and then admin-
istration for the first 10 days of subsequent months 7, 8 and
9 as a ‘booster’ regime. The primary outcome measure was
the number of UTls encountered in the 12 months pre-treat-
ment compared to 12 months post-treatment. Results:
There was a significant decrease in the mean number of UTls
in the year following initiation of Uro-Vaxom® compared to
the year preceding administration 3.14 versus 1.53 (p < 0.05)
respectively. Conclusion: Uro-Vaxom represents a safe and
effective treatment option for prophylaxis of recurrent UTls.
In the UK, Uro-Vaxom is currently unlicensed. This study adds
to a growing body of evidence in favor of non-antibiotic im-

mune-prophylaxis for recurrent UTI.  © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Urinary tract infections (UTIs) are the most common
bacterial infection encountered by health care profes-
sionals, estimated to affect 150 million people each year
worldwide [1]. The cost implication is truly significant
with data from NHS England in 2013/2014 reporting
expenditure of over £400 million treating 184,000 un-
planned hospital admissions as a result of UTIs not being
adequately treated in the primary care setting [2]. The
lifetime incidence of UTI in women is 40% [3]; by con-
trast only 0.1% of men under 50 will experience UTI
with incidence rising with age [4].

Recurrent UTIs are defined as > 2 infections in 6
months or > 3 in 12 months [5]. Long-term low dose
prophylactic antibiotics have long been the mainstay of
treatment and prevention of recurrent UTIs. There is no
doubt that this is a successful strategy; one meta-analy-
sis of 10 randomized controlled trials concluded a risk
reduction of almost 80% in women aged over 18 treated
with prophylactic antibiotics for recurrent UTI [6]. The
disadvantage is that prolonged bacterial exposure to long-
term antibiotics increases bacterial resistance. Data on
hospital acquired UTIs from the worldwide surveillance
study Global Prevalence of Infections in Urology high-
lights disturbingly high rates of Escherichia coli resis-
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tance to commonly used antibiotics; 25% to piperacillin/
tazobactam, 45% to ciprofloxacin and 30% to gentami-
cin [7]. The ECO-SENS study looked specifically at an-
tibiotic resistance in community acquired UTIs between
1999-2000 and 2007-2008. It found a steady increase in
the resistance rates of Escherichia coli to ciprofloxacin
(1.1-3.9%) and trimethoprim (13.3-16.7%) across the
two study periods [8].

In an era where media-termed ‘superbugs’ are becom-
ing a reality and mounting antibiotic resistance is far-out-
stripping the production of novel antibiotics, antibiotic
stewardship is becoming critical. Non-antibiotic treat-
ment strategies are becoming an increasingly attractive
alternative. Uro-Vaxom® (OM-89, OM Pharma), an im-
muno-modulater, has been shown in several randomized
placebo controlled trials to reduce the frequency of UTI
recurrence [9]. Uro-Vaxom contains a lyophilized mix of
membrane proteins from 18 different strains of Escher-
ichia coli. It increases both humoral and cellular immune
responses to UTI by stimulating macrophages, lympho-
cytes and increasing the levels of circulating endogenous
IgA/IgG antibodies [10, 11]. Uro-Vaxom is currently li-
censed in over 30 countries worldwide but despite its long
history, first approved in Switzerland in 1988, and its en-
dorsement in the latest European Association of Urology
guidelines, Uro-Vaxomis not currently licensed in the UK.

We present, to our knowledge, the first retrospective
study in the United Kingdom examining recurrent UTI
treatment with prophylactic Uro-Vaxom immunotherapy.

Materials and Methods

The study was undertaken as a registered audit and we obtained
approval from the regional health board committee since Uro-
Vaxom is not currently licensed in the UK. Recurrent UTIs were
defined as > 2 UTIs within 6 months or > 3 within 12 months. UTI
was defined as the presence of with > 10° c.f.u bacteria/ml with
concomitant symptoms or the presence of a positive urine bacte-
rial culture with concomitant symptoms. All selected patients had
previously undergone cystoscopic or radiological investigations
and patients with vesicoureteral reflux, obstructive uropathy, uri-
nary lithiasis, renal impairment (serum creatinine > 120 mmol/l)
and urologic procedures that induced UTI were excluded. The
study protocol was approved by the institutional review board in
our hospital.

At the start of the trial, all patients who were in acute recur-
rence were treated with antibiotics. After confirming that their
urine was sterile, patients with a clinical diagnosis of recurrent
UTTs, were treated with Uro-Vaxom, they received one 6 mg cap-
sule daily for 90 days followed by discontinuation for 3 months
and then administration for the first 10 days of subsequent months
7,8 and 9 as a ‘booster’ regime.

Uro-Vaxom as Prophylaxis for Recurrent
UTIs
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Fig. 1. Bacteria cultured in mid-stream urines and percentage of
responders versus non-responders for each bacteria isolated.

The time period for the study was September 2012 to March
2015. Patients were identified from pharmacy records for pre-
scriptions of Uro-Vaxom. Retrospective analysis of medical notes
and microbiology results were used to assess response to treat-
ment and patient satisfaction. The primary efficacy measure was
the number of UTIs 1 year prior to Uro-Vaxom administration
compared to the number of UTIs 1 year post administration. Sec-
ondary efficacy measures included patient satisfaction and ad-
verse medication side effects. Further data was gathered on the
most common uropathogens; average time to first follow-up and
previous trial of antibiotic prophylaxis. For statistical analysis
GraphPad QuickCalcs software (GraphPad Software, California,
USA) was used to perform a paired #-test comparison of before
and after treatment for the study group. Significance was set at a
p-value of < 0.05.

Results

A total of 79 patients were included in the study; 75
females (95%) and 4 males (5%). The mean age was 56
ranging 19-90 years. There was a significant decrease in
the mean number of UTIs in the year following initiation
of Uro-Vaxom as compared to the year preceding admin-
istration 3.14 versus 1.53 (p < 0.05) respectively.

The most common causative bacteria for UTI cultured
in mid-stream urines was Escherichia coli in 49%. Kleb-
siella accounted for 9% and proteus 1% of UTIs. In 23%
of the recorded UTIs mixed growth was cultured and in the
remaining 18% a variety of different bacteria were noted
including enterococcus, citrobacter, pseudomonas and
coliforms. Figure 1 plots the differing bacteriology in this
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Fig. 2. Patient satisfaction and percentage of non-responders ver-
sus responders for each satisfaction category.

study and the percentage of patients responding to Uro-
Vaxom for each different bacteria isolated. Responders
were defined as those patients with a reduction in num-
ber of UTI after commencing Uro-Vaxom. In the 23%
of patients with mixed growth cultured, 0% responded
to Uro-Vaxom. Total 63% of patients with Escherichia
coli in their mid-stream urine cultures responded to Uro-
Vaxom. Overall response rate to Uro-Vaxom regardless
of bacteria cultured was 59.4%. Urinary pathogens cul-
tured whilst on Uro-Vaxom were no different from pre-
viously grown pathogens. It is also important to note that
there was no significant difference in response rate be-
tween patients growing different pathogens (p < 0.76).

Analysis of the evaluable patients on patient satisfac-
tion following Uro-Vaxom found 32/53 (60.4%) reported
a positive satisfaction rating; 16/53 (30.2%) reported
equivocal change in their symptoms and 5/53 (9.4%)
of patients noted side effects. Figure 2 demonstrates the
overall patient satisfaction with a percentage breakdown
of responder versus non-responder for each satisfaction
category. Of the 60.4% of patients that reported a pos-
itive satisfaction, 81% were responders to Uro-Vaxom.
In the group of patient reporting equivocal satisfaction,
81% were non-responders. There were 5 out of 53 pa-
tients (9.4%) reported adverse effects, 40% of these
were responders. Those side effects reported included
urethral symptoms, rash, gastrointestinal discomfort
and increased blood pressure. There were no reports of
anaphylaxis. The median follow-up period was 100 days
(1-279 days).
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Discussion

Recurrent UTIs are a common problem encountered
by healthcare professionals worldwide. The emergence
of antibiotic resistance is a serious concern in the treat-
ment and prophylaxis of recurrent UTI and has serious
consequences for specific patients groups and the wider
population. There are numerous non-antibiotic treat-
ments for recurrent UTIs including cranberry products,
intravaginal lactobacillus suppositories, D-Mannose and
ascorbic acid. The evidence for these non-antibiotic pro-
phylactic options has been mixed and many questions
still remain regarding their efficacy [12].

Uro-Vaxom represents an effective alternative to an-
tibiotic therapy in recurrent UTI prevention. Our study
described shows a significant decrease in the mean num-
ber of UTIs in the 12 months following administration
of Uro-Vaxom compared to the 12 months prior to treat-
ment (3.14 vs. 1.53, p < 0.05). Similar results have been
demonstrated elsewhere. A meta-analysis [13] of 5 dou-
ble-blind randomized clinical trials; Tammen et al. [14],
Schulman et al. [15], Bauer et al. [16], Frey et al. [5]
and Magasi et al. [17] concluded that Uro-Vaxom was
efficacious in reducing dysuria, bacteriuria and UTI at
3-6 month follow-up. The meta-analysis accepted that
all studies were concordant and showed a clear benefit
of Uro-Vaxom, however there was criticism for the lack
of long-term follow-up data and inter-study heterogene-
ity in basic definitions of bacteriuria and UTI. Our study
demonstrates a significant reduction in the number of
UTIs in the 12 months following Uro-Vaxom adminis-
tration and thus provides data over a longer follow-up
period. In a similar population Bauer et al. [18] likewise
found a significant reduction in UTI recurrence at 12
month follow-up following Uro-Vaxom as compared to
placebo (0.84 vs. 1.28; p < 0.003). There is scant data on
longer-term follow-up and the role of maintenance with
Uro-Vaxom beyond 12 months.

In the described study 32/53 (60.4%) of the evaluable
patients reported a positive satisfaction rating in regards
to Uro-Vaxom treatment. Of these 32 patients, 81% were
responders to Uro-Vaxom with a decrease in number of
UTTI following treatment. Interestingly, 6/32 (19%) of the
positive reporting participants did not have a reduction in
their number of UTIs post Uro-Vaxom but still felt posi-
tively towards their treatment and this may be explained
by a reduction in the severity of UTI-related symptoms.
The effect of Uro-Vaxom on symptoms was not directly
assessed in this study but has been assessed elsewhere.
Kim et al. [9] reported a reduction in the frequency, ur-
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gency and dysuria symptoms in those patients with con-
tinued UTI despite Uro-Vaxom treatment. The beneficial
effect of Uro-Vaxom may extend beyond simply reduc-
ing the number of UTI recurrences and include reduc-
ing the severity of UTI-associated symptoms. In 5/53
(9.4%) patients reported side effects, which were mild
and ranged from gastrointestinal upset to rash. There
were no reported incidences of anaphylaxis. Schulmann
et al. [14] similarly reported good tolerance with 2% of
the study population experiencing side effects.

The most commonly cultured bacteria in mid-stream
urine samples was Escherichia coli (53%) followed by
Klebsiella (9%). This is comparable to a previous mi-
crobiological survey of uropathogens finding Escher-
ichia coli and Klebsiella were responsible for 43.5 and
13.3% of UTIs, respectively [19]. Uro-Vaxom has been
described as an immune-modulator, priming the body’s
natural defence to all bacteria not specific to just Esch-
erichia coli. This is demonstrated by the good response
rates regardless of the bacteria cultured (fig. 1).

Immunotherapy is not a new concept to urology; for
almost 45 years intravesical Bacillus Calmette-Guerin
has successfully been used to treat superficial bladder
cancer by activating the immune response in the blad-
der urothelium [20]. Animal experiments in mice have
shown following ingestion of Uro-Vaxom mice exhibited
increased levels of immunoglobulins A and G and in-
creased lymphocyte and macrophage activity both in the
serum and specifically within the urogenital tract [16].
Thus it has been postulated that Uro-Vaxom reduces UTI
recurrence principally by stimulating the immune system
and not by direct action on bacteria thereby reducing the
chance of bacterial resistance.

The literature suggests Uro-Vaxom is the most in-
vestigated and widely used immuno-modulater agent
however other forms of immune-prophylaxis does exist.
The vaginal vaccine UroVac contains 10 heat-killed uro-
pathogenic bacterial species. It induces immunoglobulin
A and G in the urogenital tract, thereby reducing possi-
ble colonization of the vagina and bladder with uropatho-
gens [21]. A phase II trial randomized 54 women with
recurrent UTI to receive either placebo, primary immu-
nization with UroVac, or UroVac plus booster immuni-
zations. Time until recurrence was significantly longer
for women in the booster immunization group but not in
the primary immunization or placebo group (p < 0.02).
There were no reinfections during the 6-month trial pe-
riod in 55.6% of the booster immunization group, 22.2%
of the primary immunization group, and 22.2% of the
placebo group (p = 0.06) [22]. However, No long-term
follow-up data is available.

Uro-Vaxom as Prophylaxis for Recurrent
UTIs

Uromune is a sublingual vaccine which stimulates
mucosal and systemic immune responses in the genito-
urinary tract. This vaccine has been recently shown in a
UK prospective study to increase time to first UTI recur-
rence in 77 females in a follow-up period of 12 months
and 78% experienced no recurrent infection in the 12
month study period. The data suggests that Uromune
may be effective in reducing the burden of UTI disease in
women with recurrent infections [23]. Lorenzo-Gomez
et al. [24] retrospectively compared the risk reduction of
developing UTI recurrence between 3 months of Uro-
mune prophylaxis and 6 months of antibiotic prophylaxis
over a l-year follow-up period. A shorter time to first
recurrence in the antibiotic group, as well as a 90.28%
(95% CI: 87.18-93.38) absolute risk reduction when
using Uromune was reported. Indeed, a scientifically
rigorous phase III trial will be required to demonstrate
efficacy and safety prior to routine use.

There are limited phase III trials which exist for par-
enteral immune-modulater agents however in similar
smaller phase II trials e.g. StorVac and Solco-Urovac
have shown to be effective especially when administered
with a booster cycle of the same agent [25].

Our study is limited by its retrospective nature and
lack of randomization. The study is an uncontrolled ob-
servational study and thus may be subject to selection
bias and confounding factors. Despite this our study of-
fers a significant follow-up period, which is rarely seen
in other studies assessing Uro-Vaxom and represents the
first report of this treatment in the UK.

Conclusion

Uro-Vaxom represents a safe and effective treatment
option for prophylaxis of recurrent UTIs. However, de-
spite Uro-Vaxom’s widespread use in Europe and current
recommendation in European Association of Urology
guidelines on urological infections, it is currently unli-
censed in the UK, limiting its use to hospital prescription
by a urology specialist or costly private purchase by pa-
tients. This study adds to a growing body of evidence in
favor of non-antibiotic immune-prophylaxis for recurrent
UTL
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