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Abstract: Introduction: Urinary tract infections (UTIs) are a significant global health issue, especially among
women, with growing concerns related to antibiotic resistance and adverse effects. The Uromune® vaccine, a
sublingual bacterial lysate, represents a promising therapeutic alternative by enhancing immune responses
against uropathogens. Methods: This retrospective study, conducted at Hospital Universitari de Sant Joan de
Reus from January 2017 to August 2022, evaluated the effectiveness of Uromune® in treating recurrent UTIs
(rUTIs). Patients received personalized autovaccines administered as two sublingual puffs daily for three
months. Clinical, microbiological, and demographic data were analyzed to assess treatment outcomes and
identify recurrence-associated factors. Results: Forty-nine patients (mean age, 61 years, and 59.2% women)
were included in the study. Uromune® treatment decreased UTI episodes, from 3.73 + 0.97 the year before to
0.98 + 1.36 (P < 0.001) the year after its administration. The number of patients who suffered three or more
episodes per year dropped from 43 (87.7%) before the intervention to 7 (14.3%) afterward. The maximum
effectiveness of the autovaccine was observed three months post-administration, with 44 patients not
experiencing any UTI episodes. Regression analysis identified having had a urostomy, chronic kidney disease,
and being immunosuppressed as predictors of recurrence. Conclusion: The Uromune® autovaccine effectively
reduced the frequency of rUTIs and associated hospitalizations, offering substantial relief to patients. These
findings support the integration of Uromune® into routine clinical practice as a viable alternative to
conventional antibiotic treatments.

Keywords: antibiotic resistance; immunotherapy; recurrent urinary tract infections; sublingual
bacterial lysate; Uromune® vaccine

1. Introduction

Urinary tract infections (UTIs) are a significant global health concern, affecting millions
worldwide. These infections are caused by various bacterial species invading the urinary tract,
potentially leading to functional or morphological disorders [1]. Recurrent UTIs (rUTIs) profoundly
impact the quality of life, influencing mental health, social interactions, work productivity, and sexual
well-being [2,3]. This condition presents a substantial clinical challenge, particularly for women, who
are disproportionately affected. The limitations of traditional management strategies, which heavily
depend on antibiotics, have become increasingly evident. Growing concerns about antibiotic

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202409.1534.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 September 2024

resistance and the adverse effects of long-term antibiotic use have intensified interest in alternative
therapies [4].

Uromune®, a bacterial lysate vaccine, is a promising alternative in the fight against rUTIs. The
vaccine is administered sublingually, stimulating the mucosal immune system, especially the gut-
associated lymphoid tissue, which plays a crucial role in the body's immune defense [5-7]. By
exposing the immune system to these lysates, Uromune® aims to promote the production of specific
antibodies and bolster the overall immune response, thereby preventing the colonization and
infection of the urinary tract.

Since its initial report in 2013 [8], several studies have demonstrated the efficacy of Uromune®
in treating rUTIs, with good tolerance and minimal side effects. Importantly, these studies have
shown the vaccine's effectiveness across diverse patient populations, including varying ages, sexes,
and underlying conditions [5-7,9-12]. Currently, this formulation is in the pre-licensing phase 3 of
clinical development and is available under named patient programs in 26 countries [7]. Developed
by Immunotek S.L. (Alcala de Henares, Spain) and commercialized by Q Pharma S.L. (Alicante,
Spain), Uromune® was approved by the Spanish Agency for Medicines and Health Products in
October 2010 to prevent rUTIs. In March 2023, the European Association of Urology Guidelines on
Urological Infections recognized Uromune® as a beneficial immunoprophylactic agent [13]. These
guidelines are expected to facilitate the broader and more consistent use of this vaccine globally.

Uromune® offers a hopeful outlook for managing rUTIs with minimal side effects despite current
limitations in its clinical application. The vaccine was available in two formulations: (1) a generic
formulation, termed MV140, consisting of a mixture of equal amounts of selected strains of Escherichia
coli, Klebsiella pneumoniae, Proteus vulgaris, and Enterococcus faecalis, and (2) an autovaccine, composed
of cultures derived directly from the patient's urine. Since January 2018, regulatory changes in Spain
have mandated that Uromune® be manufactured solely as an autovaccine [5]. Despite its potential,
data on the efficacy of this autovaccine remains limited.

This study exclusively investigated the efficacy of the Uromune® autovaccine. We did not study
the MV140 formulation. Our aim was to expand global knowledge regarding the autovaccine's
effectiveness and to explore the impact of comorbidities and other patient-specific factors on
treatment outcomes. The findings of our study further support the incorporation of this autovaccine
into routine clinical practice, emphasizing its beneficial effects.

2. Materials and Methods

We conducted a retrospective study of all patients treated with Uromune® for rUTIs in Hospital
Universitari de Sant Joan de Reus between January 21, 2018, and August 31, 2022. This hospital, a
member of the Hospital Network for Public Use in the Autonomous Community of Catalonia, Spain,
has 367 inpatient beds and a 20-bed Intensive Care Unit. Serving a population of over 175,000, the
hospital provides care to primary facilities and elderly residences in the region. Additionally, it serves
as a referral center for Oncology and Radiotherapy for the entire Tarragona province, with a
population of approximately 550,000.

UTI was defined as the presence of 100,000 or more colony-forming units of bacteria in the
urinary system, accompanied by symptoms [1]. Recurrent UTI was diagnosed in patients with three
or more episodes of UTI within one year or two episodes within six months [2]. At baseline, all
patients underwent a comprehensive assessment, including anamnesis, abdominal and genital
physical examinations, urine cultures, blood tests, and ultrasounds of the urinary tract with postvoid
volume measurement. Additional diagnostic procedures such as CT scans, urethra-cystoscopy, urine
cytology, or urodynamics were performed for patients showing signs of complicated UTI. Clinical,
microbiological, and demographic data were meticulously gathered from patients' electronic medical
records by the research staff, who individually reviewed each record to ensure thoroughness and
accuracy. The McCabe score was calculated to assess clinical prognosis [14], and the Charlson index
was used to categorize patient comorbidities [15].

In this study, only the Uromune® autovaccine was administered to patients. This autovaccine
was personalized and tailored to each patient based on cultures derived from their own urine. The
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midstream portion of the patient's first-morning urine was collected in a sterile container under strict
hygienic conditions. This method was chosen to ensure that the vaccine was specifically designed to
target the bacteria present in the patient's urinary tract, thereby enhancing its effectiveness. Patients
were given a sample transport kit, including a cotton swab, a plastic tube with a culture medium, and
a padded envelope. The swab was used to inoculate the culture tube, which was then securely sealed
and placed in the padded envelope for delivery to a pharmacy and subsequent shipment to Q
Pharma/Immunotek Laboratories in Alicante, Spain. Based on the culture results, the laboratory
prepared an individualized autovaccine, which was then returned to the pharmacy and subsequently
delivered to the patient, ensuring safe and secure transportation.

The vaccine was administered as two sublingual puffs daily on an empty stomach for three
months. To enhance absorption, patients were instructed to avoid swallowing saliva for one minute
after application and to refrain from eating, drinking, or brushing their teeth for 30 minutes
afterward. Treatment was interrupted only in the presence of fever, regardless of origin, to ensure
patient safety and to prevent potential complications. Once the fever resolved, treatment was
resumed. Each puff of approximately 100 puL contained 10% heat-inactivated whole bacteria. The
formulation included 100% of the bacteria isolated from the patient's urine culture, and if two bacteria
were present, the formulation contained 50% of each.

Unless otherwise specified, results are presented as numbers and percentages or as means and
standard deviations. The X2 test was used to identify differences in categorical data, while the
Student's t-test was applied to compare means between two groups. ANOVA was employed to
examine the relationship between a continuous outcome and multiple predictor variables. Statistical
significance was defined as p <0.05. All analyses were conducted using SPSS 25.0 statistical software
(SPSS Inc., Chicago, IL, USA), and graphs with GraphPrism version 9.

3. Results

3.1. Patient Demographics and Clinical Characteristics

We included 49 patients. The mean age at the start of therapy was 61 years, ranging from 14 to
92 years. Twenty-nine (59.2%) of these patients were women. Eleven patients (22.4%) were current
smokers, and six (12.2%) regularly consumed alcoholic beverages. Thirty-two patients (65.3%) were
treated at the Urology Department, while 17 (34.7%) were treated at the Internal Medicine
Department. The most common comorbidities were cardiovascular diseases, including arterial
hypertension (67.3%) and dyslipidemia (40.8%). Cystitis was the most prevalent type of urinary
infection (59.3%), with most infections caused by Gram-negative bacteria (81.6%).

3.2. Influence of Uromune® Administration

Uromune® treatment led to a remarkable decrease in UTI episodes, from 3.73 + 0.97 (mean + SD)
the year before to 0.98 + 1.36 (p < 0.001) the year after the autovaccine administration. Twenty-four
patients did not report any episode of UTI during the first year post-Uromune®. Similarly, the number
of patients who suffered three or more episodes per year dropped from 43 (87.7%) before the
intervention to 7 (14.3%) afterward (Figure 1A). The maximum effectiveness of the autovaccine was
observed three months post-administration, with 44 patients not experiencing any UTI episode, three
patients experiencing one episode, and two patients having two episodes. While there was a slight
increase in UTI during the remainder of the follow-up period, the incidence remained considerably
lower than before treatment (Figure 1B).


https://doi.org/10.20944/preprints202409.1534.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 September 2024

Before or after Uromune®
A 5— %k

Mean Episodes

Before After

Mean Episodes

Months

Figure 1. (A) Total number of urinary tract infection (UTI) recurrences, presented as means and 95%
Confidence Intervals, with a pie chart comparing the number of UTI episodes in the year before and
after Uromune® administration. (B) Monthly breakdown of UTI recurrences, with a pie chart showing
the distribution of episodes by month following treatment. * p < 0.001.

Similarly, the trend in hospital admissions followed that of UTI episodes, decreasing from 0.53
+ 1.24 before treatment to 0.20 + 0.76 afterward, although differences did not reach statistical
significance, probably due to the low number of hospitalized patients. Before treatment, 13 patients
required hospitalization; one needed five hospitalizations, and one needed six. After treatment, only
six patients required hospitalization, with just one needing five hospitalizations (Figure 2A). The
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most substantial reduction in hospitalizations, similar to the decrease in UTI episodes, was observed
three months after starting treatment, although the differences did not reach statistical significance
(Figure 2B).
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Figure 2. (A) Total number of hospital admissions, presented as means and 95% Confidence Intervals,

with a pie chart comparing the number of admissions in the year before and after Uromune®
administration. (b) Monthly breakdown of hospital admissions, with a pie chart showing the
distribution of admissions by month following treatment.
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3.3. Factors Influencing UTI recurrence after Uromune® Administration

We did not find any significant differences in demographic characteristics, department of care,
associated diseases, or comorbidities between patients who experienced recurrent infections after
autovaccine administration and those who did not (Table 1). However, ANOVA including
demographic variables, the most relevant urological complications and comorbidities (those with a
frequency >10%), and the Charlson and McCabe indices, revealed that having undergone a urostomy,
having chronic kidney disease or being immunosuppressed were significantly and independently
associated with an increased number of recurrences following autovaccine administration (Table 2).

Table 1. Demographic and clinical characteristics of included patients.

Characteristic Total Recurrence* No recurrence® p-Value
n=49 n=24 n=25
Age, years 61 (18) 61 (15) 61 (20) 0.900
Sex, women 29 (59.2) 11 (45.8) 18 (72.0) 0.085
Smoking 11 (22.4) 7(29.2) 4 (16.0) 0.224
Alcohol intake 6(12.2) 4 (16.7) 2 (8.0) 0.417
Department of
admission 32 (65.3) 15 (62.5) 17 (68.0) 0.686
Urology 17 (34.7) 9(37.5) 8 (32.0)
Internal Medicine
ucCcC 13 (26.5) 6 (25.0) 7 (28.0) 1.000
UIP 21 (42.9) 8(33.3) 13 (52.0) 0.252
Urostomy 6 (12.2) 4 (16.7) 2 (8.0) 0.417
Nephrolitiasis 10 (20.4) 4 (16.7) 6 (24.0) 0.725
Dialysis 1(2.0) 0 (0.0) 1(4.0) 1.000
Neurogenic bladder 8 (16.3) 3(12.5) 5(20.0) 0.702
OuUD 25 (51.0) 15 (62.5) 10 (40.0) 0.156
CKD 9(18.4) 7(29.2) 2 (8.0) 0.074
T2DM 16 (32.7) 10 (41.7) 6 (24.0) 0.232
CVD 33 (67.3) 18 (75.0) 15 (60.0) 0.364
HF-IHD 3(6.1) 1(4.2) 2 (8.0) 1.000
CLD 2 (4.1) 0 (0.0) 2 (8.0) 0.490
CLUD 5(10.2) 3 (12.5) 2 (8.0 0.667
CND 4 (8.2) 2(8.3) 2 (8.0 1.000
Immunodepression 7(14.3) 4 (16.7) 3 (12.0) 0.702
Cancer 3(6.1) 2(8.3) 1(4.0) 0.609
Obesity 14 (28.6) 7(29.2) 7 (28.0) 0.888
Dyslipidemia 20 (40.8) 10 (41.7) 10 (40.0) 1.000
Anxiety-depression 13 (26.5) 7 (29.2) 6 (24.0) 0.754
CEVD 3(6.1) 1(4.2) 2 (8.0 1.000
Dementia 3(6.1) 1(4.2) 2 (8.0 1.000
Antibiotics allergy 9(18.4) 4 (16.7) 5 (20.0) 1.000

Menopause 20 (40.8) 7(29.2) 13 (52.0) 0.148
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Charlson index

0 23 (46.9) 9(37.5) 14 (56.0)
1 15 (30.6) 8(33.3) 7 (28.0)
2 5(10.2) 2 (8.3) 3 (12.0) 0.255
3 4 (8.2) 4 (16.7) 0(0.0)
4 2 (4.1) 1(4.2) 1 (4.0)
Mc Cabe score
NFD 44 (89.8) 23 (95.8) 20 (80.0)
UFD 3(6.1) 1(4.2) 3(12.0) 0.318
RED 2 (4.1) 0 (0.0 2 (8.0)
Type of urinary tract
infection
Cystitis 29 (59.2) 13 (54.2) 16 (64.0)
Pyelonephritis 9 (18.4) 4 (16.7)) 5 (20.0)
Orchitis 1(2.0) 1(4.2) 0 (0.0 0.595
Prostatitits 7 (14.3) 5 (20.8) 2 (8.0)
Urostomy infection 2 (4.1) 14.2) 1 (4.0)
Urinary catheter 1(2.0) 0(0.0) 1(4.0)
infection
Type of bacteria
Gram-positive 6 (12.2) 3(12.5) 3 (12.0) 0.855
Gram-negative 40 (81.6) 20 (83.3) 20 (80.0)
Mixed 3(6.1) 1(4.2) 2 (8.0)

* Columns 3 and 4 display the studied variables, categorized based on whether patients experienced recurrent
episodes of urinary tract infection or not. Results are shown as numbers and percentages or as means and SD.
CEVD: Cerebrovascular disease; CKD: Chronic kidney disease; CLD: Chronic liver disease; CLUD: Chronic lung
disease; CND: Chronic neurological or neuromuscular disease; CVD: Cardiovascular disease; HF-IHD: Heart
failure — ischemic heart disease; NFD: Non-fatal disease; OUD: Other urological diseases (Polypoid cystitis,
intravaginal urethral meatus, scrotal genital edema and phimosis, retroperitoneal adenopathy, benign prostatic
hyperplasia, urethral stricture, abscessed pyelonephritis, hydronephrosis, polycystic kidney disease); RFD:
Rapidly fatal disease; T2DM: Type 2 diabetes mellitus; UCC: Urinary catheter carrier; UFD: Ultimately fatal
disease; UIP: Urinary incontinence — prolapse.

Table 2. Multiple regression analysis of the variables associated with the number of recurrences

Characteristic B SD Beta p-Value
Age -0.007 0.016 -0.088 0.148
Sex, women 0.123 0.609 0.045 0.841
Smoking -0.874 0.541 -0.272 0.117
Alcohol intake -1.233 0.760 -0.302 0.115
uccC 0.361 0.720 0.119 0.620
uIpP 0.350 0.551 0.129 0.530
Urostomy 1.839 0.863 0.450 0.042
Nephrolitiasis -0.194 0.634 -0.058 0.761

NB -0.090 0.811 -0.025 0.913
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OuD -0.822 0.443 -0.307 0.068
CKD -1.393 0.576 -0.403 0.022
T2DM -0.170 0.597 -0.059 0.778
CVvD -0.660 0.684 -0.231 0.342
CLUD -1.053 0.862 -0.238 0.231
Immunodepressi -1.345 0.621 -0.351 0.039

on

Obesity -0.130 0.265 -0.078 0.628
Dyslipidemia 0.183 0.463 0.067 0.695
Charlson index 0.289 0.313 0.242 0.364
Mc Cabe score 0.841 0.465 0.301 0.081
Constant 1.570 1.057 0.148

Model summary: r = 0.704; p = 0.157. CKD: Chronic kidney disease; CLUD: Chronic lung disease; CVD:
Cardiovascular disease; NB: Neurogenic bladder; OUD: Other urological diseases (Polypoid -cystitis,
intravaginal urethral meatus, scrotal genital edema and phimosis, retroperitoneal adenopathy, benign prostatic
hyperplasia, urethral stricture, abscessed pyelonephritis, hydronephrosis, polycystic kidney disease); T2DM:
Type 2 diabetes mellitus; UCC: Urinary catheter carrier; UIP: Urinary incontinence — prolapse.

3.4. Adverse Effects

We did not find any adverse effects associated with Uromune® autovaccine treatment.

4. Discussion

A systematic review reported the potential of Uromune® in treating rUTIs, presenting it as a
promising alternative to antibiotics [5]. However, despite the encouraging findings, the application
of this vaccine to clinical practice remains limited. The recent inclusion of Uromune® in the European
Association of Urology's Guidelines on Urological Infections [13] has opened up a significant
opportunity for widespread adoption. This development presents a hopeful prospect for the
management of rUTIs. Most studies to date have focused on MV140 generic formulation, and little
data have been reported on the efficacy of the autovaccine. This new endorsement has inspired us to
share the experience of our institution with this therapy, further fueling our hope for the future of
rUTIs treatment.

Our study evaluated 49 patients with a diverse age range, reflecting a broad spectrum of the
population affected by rUTIs. The gender distribution was slightly skewed, with women constituting
most of the cohort, aligning with the known higher prevalence of UTIs in females. Lifestyle factors
included relevant percentages of current smokers and patients regularly consuming alcohol, both of
which can impact immune function and potentially affect susceptibility to infections [16]. The average
age in our study is consistent with previous reports [2,5,6,12] and reflects the typical aged profile of
patients with UTIs who need to be seen in a hospital consultation. Most patients received treatment
in the Urology Department, with the remainder treated in Internal Medicine, indicating that these
infections often necessitate specialized care. The high prevalence of urological disorders and urinary
incontinence underscores the significant burden of these conditions in our population. Additionally,
many patients were using urinary catheters, a known risk factor for UTI. The comorbidity profile
revealed a high prevalence of cardiovascular diseases and dyslipidemia, which is expected in older
individuals. These comorbid conditions might contribute to the complexity of managing UTI in these
patients. The predominance of cystitis as the type of urinary infection and the high rate of Gram-
negative bacterial infections align with common etiological patterns observed in patients with UTI
[17].

The administration of Uromune® autovaccine was associated with a substantial reduction in UTI
episodes. Twenty-four patients did not report any episodes in the first year post-administration, and
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the proportion of patients experiencing three or more episodes per year decreased dramatically. This
marked improvement was most pronounced three months after initiating the treatment, where 44
patients remained episode-free, indicating the peak effectiveness of the autovaccine. The autovaccine
reduced the frequency of UTIs, the severity of symptoms, and the need for antibiotic use. Although
there was a slight uptick in the incidence of UTIs over the subsequent months, the overall rates stayed
much lower than pre-treatment levels. This slight increase could be due to factors such as the natural
progression of the disease or a certain development of resistance to the autovaccine. Our data are
consistent with those previously reported with the generic preparation MV-140 [2,5,6,10,12,18-20]. A
recent randomized placebo-controlled efficacy study demonstrated that treatment with MV140 was
associated with reducing the burden of UTI, reducing symptoms and antibiotic use, and significantly
improving patients' quality of life. There is very little data on the efficacy of autovaccines, but two
reports suggested that, as in our case, they are also highly effective for treating rUTI. [19,21]. Hospital
admissions also decreased notably in the year following the Uromune® administration. Before
treatment, 13 patients required hospitalization, with several experiencing multiple hospitalizations.
Post-treatment, only six patients needed hospitalization, suggesting a substantial reduction in severe
episodes necessitating hospital care. However, while the trend in reduced hospitalizations was clear,
it did not achieve statistical significance, potentially due to the limited sample size or variability in
patient responses.

Despite the general effectiveness of Uromune®, some patients continued to experience recurrent
infections. Our analysis found no significant differences in demographic characteristics, department
of care, associated diseases, comorbidities, or clinical indices (Charlson and McCabe) between those
who did and did not experience recurrences. This finding suggests that these factors alone do not
predict the likelihood of recurrence after autovaccine administration. However, multiple regression
analysis identified that having a urostomy, a chronic kidney disease, or being immunosuppressed
were independent predictors of UTI recurrence post-Uromune® treatment. This finding highlights
the need for targeted strategies to manage UTIs in these high-risk groups. These targeted strategies
could include frequent monitoring, personalized treatment plans, or additional preventive measures.

While providing valuable insights into the efficacy of the Uromune® autovaccine for rUTI, this
study has several limitations that should be acknowledged: The retrospective nature of the study
inherently limits the ability to establish causal relationships. Relying on historical data from electronic
medical records may lead to incomplete or biased information. Since the study was conducted at a
single hospital and the sample size was small, the patient population may not represent the broader
population with rUTIs. Moreover, the absence of a control group or a comparison with patients
receiving alternative treatments or placebo limits the ability to definitively attribute observed
outcomes to the autovaccine.

5. Conclusions

This study suggests that the administration of Uromune® autovaccine can significantly reduce
the frequency of rUTIs and associated hospitalizations, particularly within the first few months of
treatment. While autovaccine is broadly effective, patients with urological or renal diseases or
immunosuppression may require additional therapeutic strategies to prevent recurrences. The
findings of this study underscore the urgent need for further prospective, randomized trials with
larger cohorts and extended follow-up periods to confirm these findings and optimize treatment
protocols for different patient subgroups. The urgency and importance of this research cannot be
overstated, as it has the potential to improve the management of rUTIs significantly.
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