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Abstract
Objective: To investigate the long-term prophylactic effect 
of a vaccine on lower urinary tract infections (UTI) of bacte-
rial and the impact of the intensity of the symptoms on the 
quality of life (QoL). Methods: Adult female could be en-
rolled in this study if they had acute UTI at the enrolment 
visit and bacterial microbiological count of ≥103 CFU/mL of 
Escherichia coli. Results: A total of 21 patients were included. 
Fifteen days after the administration of a vaccine for 3 
months, the number of infections dropped almost to zero. 
Significant differences were observed in the QoL score (p < 
0.05). The safety profile was good. Conclusions: In patients 
diagnosed with recurrent UTI and treated for 3 months with 
the vaccine the number of UTI episodes fell very quickly (15 
days), and patients remained free of episodes and improved 
their QoL significantly for 1 year. These results suggest that 
bacterial vaccines are a possible effective alternative in the 
prevention of recurrent UTI. © 2019 S. Karger AG, Basel

Introduction

Urinary tract infections (UTI) are one of the most fre-
quent human diseases, whose high prevalence is a global 
health problem [1]. 

Between the ages of 15 and 50 years, UTI are virtually 
non-existent in men, while in women the prevalence may 
reach 3% [2, 3]. Around 40–50% of women will experi-
ence more than 1 UTI during their lifetime [4]. This situ-
ation is particularly frequent in young women due, in 
more than 80% of cases, to Escherichia coli. Each episode 
has a considerable impact on the quality of life (QoL), as 
it is associated with approximately 6 days of persistence 
of symptoms, 2 days of restriction of activities, 1 day of 
inability to attend class or work and half a day of bed rest 
[5]. 

An increase in resistance to the causative bacteria has 
been detected with the treatment of UTI by antibacterial 
agents [6, 7]. This alarming increase in bacterial resis-
tance to antibiotics is a global threat to the future treat-
ment of infections and has created the need to develop 
alternative models of prevention and treatment for UTI, 
including vaccines [8–10]. 
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The primary objective of this study was to prospec-
tively investigate the long-term prophylactic effect of a 
specific vaccine on lower UTI of bacterial origin due to E. 
coli and, secondarily, the impact of the intensity of the 
symptoms on the QoL, which appear to be associated 
with subsequent recurrent UTI, from the time of vaccine 
administration. 

Material and Methods

We conducted a Spanish study in premenopausal women aged 
18–50 years with a clinical diagnosis of recurrent uncomplicated 
UTI if they had a history of recurrent UTI with at least 3 docu-
mented episodes in the previous year or 2 in the last 6 months, 
clinical signs of acute UTI persisting at least 2 days and bacterial 

count of E. coli ≥103 in urine, in the absence of anatomical or func-
tional alterations in the urinary system and who had received pre-
ventive treatment. The study was authorized by the Clinical Re-
search Ethics Committee of the Jimenez Diaz Foundation and clas-
sified by the Spanish Agency for Medicines and Healthcare 
Products as an observational prospective cohort study to evaluate 
the efficacy of bacterial immune prophylaxis in the prevention of 
recurrent uncomplicated UTI. 

All patients gave informed consent to participate in the study. 
The following tables detail the study inclusion (Table 1) and 

exclusion (Table 2) criteria. 

Immunization Procedure
Patients received immune prophylaxis with a suspension of 

bacteria from the culture of urological samples of E. coli, inacti-
vated with phenol and diluted in physiological, glycerinated saline 
solution (URPO® Laboratorios DIATER SA). The vaccine is pre-
sented in the form of 2 vials of bacterial suspension at 1,000 MG/
mL for sublingual administration. The dose administered was 2 
daily sprays (130 mcL) for 3 months. 

Study Procedures
We scheduled 14 visits: inclusion (day 0), 12 control visits (days 

15, 30, 45, 60, 90, 120, 150, 180, 210, 240, 270 and 300) and final 
visit (day 330). At the first visit it was ensured that patients met all 
the inclusion criteria and no exclusion criteria and were asked to 
complete a non-validated QoL questionnaire (Fig. 1), which in-
cluded urinary frequency and urgency, nocturia and pain, each 
scored 0 at 4 points (maximum score or intense symptoms equiv-
alent to 16 points). 

During the study, a culture of urine was performed – the first 
2 months on a biweekly basis and subsequently with a month-
ly  follow-up, which patients should perform 72 h before the 
 consultation or any time if they had signs or symptoms of 
acute UTI. On each control visits, patients also completed the 
non-validated QoL questionnaire. Information on the occur-
rence of adverse events related to the vaccine and the number of 
UTI as well as the use of recue antibiotics was also collected. 
Patients were followed for 1 year after the initiation of treat-
ment. 

The SPSS software was used for the statistical analysis.

Table 1. Inclusion criteria

– Females aged 18–50 years
– Previous history of recurrent uncomplicated UTI due to E. coli (at least 3 documented episodes in the previous year or 2 in the last

6 months)
– Persistence of clinical symptoms for ≥2 days, and bacterial microbiological count of ≥103 CFU/mL of E. coli in urine collected by

spontaneous urination (105 CFU/mL in asymptomatic patients)
– No urinary tract anatomical or functional alterations:

Normal abdominal ultrasound
Normal urodynamic test

– No pathological or laboratory alterations or comorbidities such as hypertransaminasemia, hyperbilirubinaemia, impairment of 
kidney function, high grade of iron deficiency or other endocrine disorders)

– Negative urine culture

UTI, urinary tract infections.

Table 2. Exclusion criteria

– History of urinary incontinence or related pathologies
– Presence of permanent catheters or urinary catheters
– Urinary obstruction and history of recurrent urolithiasis
– Previous or current history of complicated UTI or 

vesicoureteral reflux
– Recent urological manipulation
– Patients with current history of inmune deficiencies or cancer
– Treatment with cytotoxics, inmunosuppressants or 

monoclonal antibodies
– Active immunization in the previous month
– History of recent urological surgery
– Antibiotic or probiotic treatment or immunotherapy in the 

last 2 weeks
– Regular intake of cranberry juice for >6 months
– Patients unable to understand the study procedures

UTI, urinary tract infections.
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Results

A total of 21 patients with a mean age of 36.23 years ± 
9.52 were included. In the 19 patients from whom infor-
mation on UTI was obtained prior to treatment, a mean 
of 7.75 ± 5.80 episodes were observed in the previous year. 
In all cases, UTI was due to E. coli. 

Evolution of the Number of UTI
Figure 2 shows the evolution of UTI (mean number of 

episodes of the patients studied) before treatment and 
during follow-up. Fifteen days after the administration of 
the vaccine, the number of infections dropped almost to 
0, remaining at this level in all patients until the end of the 
follow-up. 

Evolution of the QoL Score
It is clearly observed that the initial QoL score was as 

greater as 5.91 points measured by our non-validated 
questionnaire. Significant differences were observed be-
tween the initial and final value up to 330 days (Wilcoxon 
test, p < 0.05). 

Table 3 and Figure 3 show the evolution of the QoL 
questionnaire score (mean scores of the patients studied) 
before treatment and during follow-up. 

Study of the Preventive Effect of Immunization
To analyse the preventive effect observed once the ad-

ministration of the vaccine was completed, test Wilcoxon 
was used to study 2 related samples before and during the 
administration of the immune therapy, as represented in 
the Table 4.

Evolution of the Use of Rescue Antibiotic
In those patients who had signs and symptoms of UTI 

during the follow-up, a urine culture was been taken. If 
the urine culture was positive, growth of E. coli was ob-
tained. Less than 10% of patients used rescue antibiotics 
at 120 and 240 days (4. 8 and 9. 5%, respectively) and only 
14% at 330 days. 

Adverse Events
During the study there were no adverse events related 

to the vaccine either locally at the site of administration 
of the vaccine or systemically. 

Discussion

Recurrent UTI remain an important public health 
problem with high costs, making it necessary to develop 
preventive and treatment methods, including vaccines [1, 
8–10]. 

The mechanism of action of bacterial vaccines via the 
mucosa involves direct stimulation of the organs present 
in the upper aerodigestive tract, specifically Waldeyer’s 
tonsillar ring [11]. In addition, whole bacteria present all 
their antigenic determinants, activating the innate and 
adaptive immune response [12]. Additionally, phagocy-
tosis and the complement system are activated, together 
with the formation of secretory IgA antibodies and the 
synthesis of cytokines, interferon alpha and gamma and 
T-type cellular responses [13]. 

Animal models have demonstrated the protective ef-
fect of immunization with capsules, somatic antigens and 
outer membrane proteins [14] and fimbriae of type 1 and 
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•  No symptoms
•  Mild symptoms
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•  Severe symptoms

Score

Not at all
Very little
A little
Moderately
A great deal

Not at all
Very little
A little
Moderately
A great deal

Not at all
Very little
A little
Moderately
A great deal

Not at all
Very little
A little
Moderately
A great deal

Do you have burning pain or pressure in the bladder?

It is difficult to hold urine when you get the urge to go?

Do you have to wake from sleep at night to pass urine?

Do you have a problem with going to the toilet too often during
the day?

During the last month, which of what is mentioned was a problem?

Fig. 1. QoL questionnaire.
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P against urinary infections caused by bacteria expressing 
these types of virulence factors [15–19]. However, a vac-
cine based solely on specific capsular or somatic antigens 
does not seem feasible, given the great antigenic hetero-
geneity (more than 80 capsular antigens and more than 
150 antigenic variants in extraintestinal E. coli). On the 
other hand, the initial results of trials in humans with 

FimH adhesin in UTI have not shown efficacy. However, 
oral immunization with lyophilized lysates of E. coli in 
UTI has been successfully used in Europe [20]. 

The culture inactivation method is a critical factor in 
ensuring the integrity of the antigenic mosaic and, there-
fore, its immunogenic capacity. In particular, bacterial in-
activation with formaldehyde or phenol allows antigeni-

Table 3. Mean QoL score

n value Mean DT Z S.I.G.

Initial QoL 21 5.90 4.95
QoL 15 days 21 3.57 4.28 –2.674 0.007*
QoL 60 days 21 3.76 4.12 –2.206 0.027*
QoL 90 days 20 3.95 3.80 –1.840 0.066
QoL 120 days 19 3.74 4.28 –2.491 0.013*
QoL 240 days 14 2.36 2.68 –2.832 0.005*
QoL 330 days 11 3.55 3.93 –0.912 0.362

QoL, quality of life. * Represent significant values.
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Fig. 3. Mean QoL score.
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Fig. 2. Mean of UTI.
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cally stable cuvettes [21] that are more immunogens than 
those obtained from lysates to be obtained, since the cul-
ture is not subjected to mechanical (homogenization) or 
physical (heat) procedures involved in fractionation and 
inactivation. The potential capacity to induce neutraliz-
ing antibodies against linear and conformational epit-
opes, as well as the possible maintenance of natural adju-
vants that increase the protective effect of cellular vac-
cines, are other critical aspects to consider in relation to 
their efficacy [22, 23]. 

The European Association of Urology guidelines for 
the treatment of urological infections [24] recommend 
active immune prophylaxis for the prevention of recur-
rent UTI, based on reported studies of Urovaxom, togeth-
er with modification of women’s habits and lifestyles with 
a level of evidence of 1A and a strong rating recommen-
dation [25]. Vaccines and bacterial lysates have been used 
with different degrees of success in various studies. 

A 2002 meta-analysis by Bauer et al. [26] of double-
blind studies performed with an E. coli preparation ob-
tained by an alkaline lysate compared with placebo in 
women with UTI demonstrated the superiority of this 
treatment over placebo. The medication was well toler-
ated and patient adherence was excellent in all studies. 
In 2005, the same authors reported the results of a dou-
ble-blind, placebo-controlled study in 454 women using 
the same compound. They reported a 34% reduction in 
UTI in patients treated with the bacterial lysate com-
pared with placebo [20]. Lorenzo-Gómez et al. [27] 
found a reduction of 75, 86 and 77% at 3, 9 and 15 
months in a series of women treated with a bacterial 
preparation, composed in equal amounts of selected E. 
coli, K. pneumoniae, P. vulgaris and E. faecalis strains 
over 3 months compared with a group treated with an-
tibiotic prophylaxis with trimethoprim/sulfamethoxa-
zole (200/400 mg/day). 

The World Health Organization defines the QoL as the 
perception of an individual of their life situation in rela-

tion to their objectives, expectations, standards and con-
cerns. With respect to UTI, QoL is determined not only 
by the presence, duration and intensity of symptoms, but 
also by the need to take antibiotic treatment as well as the 
appearance of medication-related adverse effects. One of 
these possible adverse effects is the appearance of resis-
tance to antimicrobials. In fact, in February 2017, the 
World Health Organization published a list of bacteria 
for which new antibiotics are urgently needed, classifying 
E. coli and other enterobacteria frequently associated 
with UTI as priority 1 (critical) [28]. 

Ernst et al. [29] evaluated the QoL and the impact of 
treatment in patients with acute cystitis. Patients were 
randomized to 2 treatment arms (trimethoprim/sulfa-
methoxazole for 3 days or nitrofurantoin for 7 days). 
Women with cystitis had a better QoL measured through 
the Quality of Well-Being questionnaire if they received 
treatment. Women who were clinically healed had a 
greater increase in QoL than those in whom treatment 
failed. Despite this, patients who had treatment-related 
adverse events reported worse QoL that those without ad-
verse events. 

No study has analysed the improvement of QoL in pa-
tients with recurrent UTI treated with vaccines, although 
other studies [20, 26, 27, 30, 31] have shown their ability 
to reduce the frequency of recurrent UTIs and improve 
symptoms [20, 31]. 

This is the first prospective study in which bacterial 
mono-specific immunotherapy (E. coli) administered 
sublingually and using phenol inactivation is used for the 
treatment of recurrent UTI. Our results show that recur-
rent UTI has an important impact on the QoL of women. 
In patients diagnosed with recurrent UTI and treated for 
3 months with the vaccine the number of UTI episodes 
fell very quickly (15 days), and patients remained free of 
episodes and improved their QoL significantly for 1 year. 
In any case, caution should be used when interpreting the 
tests due to the small sample size. 

Table 4. Preventive effect. Mean number of UTI and QoL at 120, 240 and 330 days compared with pre-treatment

UTI pre-treat 7.95 UTI 120 days 0.05 p = 0.000
UTI pre-treat 7.95 UTI 240 days 0.13 p = 0.000
UTI pre-treat 7.95 UTI 330 days 0.25 p = 0.002

QoL pre-treat 5.90 QoL 120 days 3.74 p = 0.013
QoL pre-treat 5.90 QoL 240 days 2.36 p = 0.005
QoL pre-treat 5.90 QoL 330 days 3.55 p = 0.362

UTI, urinary tract infections; QoL, quality of life.
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The considerable protective effect may be due to the 
phenol inactivation method used in this type of prepara-
tions, which maintains the determinants of virulence that 
form the antigenic mosaic of the complete bacteria that 
make up the formulation practically intact. Additionally, 
the product reduced the use of rescue antibiotics. In ad-
dition, no adverse effects were observed. 

Conclusions

The results obtained suggest bacterial vaccines as a 
possible effective alternative in the prevention of recur-
rent UTI. Our study shows that patients who have cystitis 

experience a considerable deterioration in their QoL and 
that this significantly improves with the use of an effective 
preventive treatment such as bacterial immune prophy-
laxis. 

Disclosure Statement

P.-P.R., R.-G.D. and A.-D.J. belong to DIATER Laboratorios 
(President, Innovations Director and Project Director), manufac-
turer of these immunotherapy treatments. Nevertheless, this kind 
of vaccination is part of the current praxis and these members have 
not been involved in any way in the administration, sampling and 
clinical evaluation of the patients.
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