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Aims: To investigate the effect of an oral immunomodulation therapy with E. coli

fractions on the frequency of urinary tract infections (UTIs) in patients with spinal

cord injury (SCI) in a retrospective cohort study with a follow-up of 12 months.

Methods: The patient database of a tertiary urologic referral center was screened for
patients with chronic (>12 months) SCI who were taking a lyophilized lysate of 18

E. coli strains from 2008 to 2016. Patient characteristics, annual number of patient-

reported UTIs and urine culture results were collected. The change in the number of

UTIs, categorized as noUTIs, sporadicUTIs (1-2/year) and recurrentUTIs (≥3/year),
from before to during immunomodulation therapywas investigated. Furthermore, the

effect of different possible confounders (eg, age, duration of SCI, use of catheters, and

concurrent antibiotic treatment) was investigated.

Results: The data of 136 individuals with a mean age of 49 ± 14 years and a median

time since SCI of 18 (15-22) years were analyzed. The proportion of patients with

recurrent UTIs decreased significantly (P< 0.0001) from 93.4% (87.8-96.9%) to

59.6% (50.8-67.9%) during immunomodulation therapy, whereas the proportion of

patients without UTIs increased significantly (P< 0.0001) from 2.2% (0.5-6.3%) to

20.6% (14.1-28.4%). The investigated confounders had no significant (P≥ 0.15)

effect on the outcome.

Conclusions: Oral immunomodulation therapy with E. coli fractions resulted in a

significant and clinically relevant decrease in the frequency of UTIs in patients with

SCI and thus, seems to be a promising option for the prevention of UTIs.
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1 | INTRODUCTION

Impaired urine storage and voiding functions and the use of
catheters for bladder drainage entail an increased risk of
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urinary tract infections (UTIs) in individuals with neurogenic
lower urinary tract dysfunction (NLUTD) as a result of spinal
cord injury (SCI).1,2 Furthermore, SCI-induced immunode-
pression, premature onset of immune frailty, and the impaired
local immune response contribute to the increased suscepti-
bility to UTIs.3,4 Consequently, UTIs represent one of the
most commonmorbidities and reason for re-hospitalization of
individuals with NLUTD.5,6 The consequences of recurrent
UTIs are a decrease in quality of life and considerable health
costs.7,8 Furthermore, UTIs are a major cause of death second
only to pneumonia and congestive heart failure.9

The key aspects of controlling UTIs in individuals with
NLUTD are optimizing bladder function and management as
well as eliminating morphologic causes of infection, such as
bladder stones.10 It is evident that antibiotic treatment of UTIs
cannot completely eradicate bacterial populations from the
urinary tract,11 and thus, many individuals with NLUTD
present with asymptomatic bacteriuria.12 Furthermore, re-
peated antibiotic treatments of UTIs may result in infections
with bacteria resistant to antimicrobial compounds.13 Conse-
quently, different methods for UTI prophylaxis are currently
used. For example, phytotherapy with cranberry products or
urine acidification are frequently administered1 to prevent
infections with Escherichia coli, which is the most commonly
detected microorganism in UTIs.11 However, according to
evidence-based medicine criteria, none of these therapies can
be recommended.14,15 Alternatively, oral immunomodulation
therapy with biotechnologically produced antigens of UTI-
relevant E. coli strains appears to be a promising measure for
the prevention of UTIs in individuals without NLUTD.16

However, the data concerning the effect of immunomodu-
lation therapy with E. coli fractions in individuals with
NLUTD are very sparse and limited to a study reporting a
reduction of bacteriuria during a follow-up of 6 months.17

We have therefore retrospectively investigated the effect
of an oral immunomodulation therapy with E. coli fractions
on the frequency of (1) UTIs and (2) recurrent UTIs (≥3
annual UTIs). We have tested the hypothesis that the oral
immunomodulation therapy with fractions of E. coli strains
results in a significant decrease in the frequency of UTIs in
individuals with NLUTD as a result of SCI during a follow-up
of 12 months.

2 | PATIENTS AND METHODS

2.1 | Patients and collected data

The patient database of a tertiary urologic referral center was
screened for patients with chronic (>12 months) NLUTD
resulting from traumatic or non-traumatic SCI, who had listed
Uro-Vaxom® (OM Pharma SA, Meyrin, Switzerland) as a
medicament. Uro-Vaxom® is a lyophilized lysate of 18
E. coli strains. The Uro-Vaxom® treatment lasted 90 days

(one capsule daily) with booster treatments of 30 days after
discontinuation of the treatment for 90 days.18 Patients who
had rejected the further use of their health-related data for
retrospective analyses were excluded.

The following data were collected from electronic and
paper patient charts: patient characteristics, bladder evacua-
tion method, start of Uro-Vaxom® treatment, annual number
of UTIs before and during immunomodulation therapy, urine
culture results, concurrent antibiotic treatment of UTI and
other concurrent urologic medication. Urine culture results
were considered for analysis, if they had been obtained within
7 days before or after starting the immunomodulation therapy.
Data were collected for the time period from 2008 to 2016.
Injury severity was categorized as follows: (1) American
Spinal Injury Association Impairment Scale (AIS) D; (2) AIS
A-C paraplegia; (3) AIS A-C low-level tetraplegia (C8-C5);
and (4) AIS A-C high-level tetraplegia (C4-C1).19

Data concerning bladder evacuation, medication, and
UTIs were routinely collected using a standardized form. The
patients were asked to report the number of UTIs they have
experienced during the past 12 months. Self-reported UTIs
were considered clinically relevant, because patients present
for UTI treatment when they experience symptoms.

2.2 | Statistical analyses

The data were calculated as mean and standard deviation or
median and 95% confidence interval (CI) or frequency and
95%CI (Clopper-Pearson exact binomial method) where
appropriate.

The annual frequency of UTIs was categorized as
follows: (1) no UTIs; (2) sporadic UTIs (1-2/year); and (3)
recurrent UTIs (≥3/year).1 The change in the frequency of
the three UTI categories (no UTIs/sporadic UTIs/recurrent
UTIs) between the two time points (before and during
immunomodulation therapy) was investigated using the
Test of Marginal Homogeneity. Furthermore, the investi-
gated patients were grouped for relevant factors that may
have affected the occurrence of UTIs: that is, age (>60
years/≤ 60 years), duration of SCI (≥30 years/ < 30 years),
bladder evacuation method (catheter yes/no), urine culture
result (E. coli yes/no), concurrent antibiotic treatment of a
UTI (yes/no) and concurrent other prophylactic treatment to
prevent UTIs (yes/no). Consequently, the change in the
frequency of the three UTI categories between the two time
points was also calculated for these groups using the Test of
Marginal Homogeneity. The difference in the frequency of
recurrent UTI during immunomodulation therapy between
the different groups was investigated using Fisher's exact
test.

The statistical analyses were performed using the R
software environment (Version 3.4.0, Copyright 2017, The R
Foundation for Statistical Computing) and the SPSS software
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(Version 25, IBM, Somers, NY). A P-value of ≤0.05 was
considered significant.

3 | RESULTS

In total, 239 patients with chronic NLUTD after SCI, who had
listed Uro-Vaxom® as a medicament, were identified. One
hundred patients (41.8%) were excluded, because the data
regarding the number of annualUTIswere incomplete.Another
three patients were excluded, because they had rejected the
further use of their health-related data for retrospective
analyses. Thus, the data of 136 patients were analyzed.

The characteristics of the evaluated patients are presented
in Table 1. The mean age was 49 ± 14 years (range 18–85
years) and the median time since SCI was 18 (15–22) years
(range 2–63 years). The majority of the investigated
patients emptied their bladder either by intermittent
catheterization (54.4%) or reflex voiding (33.1%) (Table 1).
In 69.3% (61/88) of the patients with a urine culture,
clinically relevant growth of E. coli was observed prior to
immunomodulation therapy (Table 1). Growth of other
bacteria was detected in 23.9% (21/88) of the patients with
a urine culture (Table 1). The following species were
recorded: Klebsiella pneumoniae, Enterobacter species,
Enterococcus species, Proteus mirabilis, Staphylococcus
species, and Pseudomonas aeruginosa. A total of 36.0%
(49/136) of the investigated patients received concurrent
antibiotic treatment for a UTI, and 58.8% (80/136) had
other concurrent prophylactic treatment to prevent UTIs
(Table 1). The different types of concurrent prophylactic
treatment used by the investigated patients are presented in
Table 2.

The proportion of patients with recurrent UTIs decreased
significantly (P< 0.0001) from 93.4% (87.8-96.9%) (127/
136) to 59.6% (50.8-67.9%) (81/136) during immunomodu-
lation therapy (Figure 1). Whereas the proportion of patients
without UTIs increased significantly (P< 0.0001) from 2.2%
(0.5-6.3%) (3/136) to 20.6% (14.1-28.4%) (28/136) during
immunomodulation therapy (Figure 1).

The results of the sub-group analyses (ie, >60 years vs
≤60 years of age, duration of SCI ≥30 years vs <30 years,
catheter vs no catheter, E. coli vs no E. coli, antibiotics
vs no antibiotics and concurrent prophylactic treatment vs
no concurrent prophylactic treatment) are presented in
Table 3. In all investigated sub-groups, there was a
significant (P≤ 0.011) decrease in the proportion of patients
with recurrent UTIs and a significant (P≤ 0.011) increase
in the proportion of patients without UTIs (Table 3).
However, there was no significant (P≥ 0.15) difference
between the sub-groups regarding the proportion of patients
with recurrent UTIs during immunomodulation therapy
(Table 3).

4 | DISCUSSION

The investigated hypothesis that oral immunomodulation
therapy with E. coli fractions results in a significant decrease
in the occurrence of UTIs has been confirmed. The proportion
of patients with recurrent UTIs decreased significantly by
34%, while the proportion of patients without UTIs increased
significantly by 18%. The investigated confounders (age, SCI
duration, bladder evacuation with catheter, E. coli UTI,
concurrent antibiotic or concurrent prophylactic treatment)

TABLE 1 The characteristics of the evaluated patients

Variables Groups n %

Gender Women 46 33.8

Men 90 66.2

Age >60 years 29 21.3

≤60 years 107 78.7

Duration of SCI ≥30 years 33 24.3

<30 years 103 75.7

Injury severity C1-C4 AIS A-C 6 4.4

C5-C8 AIS A-C 31 22.8

T1-S5 AIS A-C 81 59.6

AIS D 15 11.0

Not determinable 3 2.2

Etiology Traumatic SCI 106 77.9

Non-traumatic SCI 28 20.6

Not determinable 2 1.5

Evacuation method IC 74 54.4

Reflex 45 33.1

SARS 10 7.4

SPC 5 3.7

Not determinable 2 1.5

Urinary culture No culture 48 35.3

E. coli 61 44.9

Other bacteria 21 15.4

Negative 6 4.4

Antibiotic treatment Yes 49 36.0

No 87 64.0

Concurrent prophylaxis Yes 80 58.8

No 56 41.2

SCI: spinal cord injury. C1-C4: first to fourth cervical spinal cord segment. C5-C8:
fifth to eighth cervical spinal cord segment. T1-S5: first thoracic to fifth sacral
spinal cord segment. AIS: American Spinal Cord Injury Association Impairment
Scale. SCI: spinal cord injury. IC: intermittent catheterization. reflex: triggered
reflex voiding. SARS: sacral anterior root stimulation. SPC: suprapubic
catheterization. negative: no bacterial growth or <103 colony-forming units/
mL. antibiotic treatment: concurrent antibiotic treatment for urinary tract
infection. concurrent prophylaxis: other prophylactic treatment to prevent urinary
tract infections.
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had no significant effect on the occurrence of recurrent UTIs
during immunomodulation therapy.

In the present investigation, the vast majority of the
evaluated patients (>93%) suffered from recurrent UTIs prior
to the immunomodulation therapy. During the therapy, more
than one third of the evaluated patients no longer suffered
from recurrent UTIs. In individuals without NLUTD, a
significantly lower UTI rate (15–23% lower) was observed
during the therapy compared to the placebo treatment.18 In the
only investigation in individuals with NLUTD, a significantly
greater decrease in the number of bacteria in the urine was
reported for the immunomodulation therapy (decrease by

48%) compared to the placebo group (decrease by 23%).17

However, the effect on the occurrence of UTI was not
reported.

The proportion of patients with recurrent UTIs also
decreased significantly in patients older than 60 years, and the
reduction was similar compared to younger patients (35% vs
34%). Furthermore, the duration of SCI did not have a
significant effect on the reduction of recurrent UTIs
during immunomodulation therapy. Oral immunomodulation
therapy thus seems to be an effective measure for the
prevention of recurrent UTIs in older patients and those with a
long history of SCI (≥30 years). Although the frequency of
UTI and the frailty of the immune system of SCI patients
increase with age,4 the concern that the immune system is not
able to respond adequately to immunomodulation therapy
in older patients seems to be unsubstantiated. However,
as no direct measurements of biochemical and cellular
responses of the immune system were performed in this
retrospective study, prospective studies are needed to
determine, if such an oral immunomodulation therapy may
restore a weakened immune system as has been suggested by
animal studies.20

The use of catheters for bladder evacuation represents a
well-known risk for UTIs.1,2 However during immunomo-
dulation therapy, the occurrence of recurrent UTIs was also
significantly decreased in individuals using catheters. The
effect of the therapy was greater in individuals not using
catheters (decrease by 44% vs 28%), however, the difference
was not statistically significant. In previous studies, investi-
gated patients did not suffer from NLUTD and thus, did not
use catheters for bladder evacuation. In the only study in
patients with NLUTD, the bladder evacuationmethodwas not
reported.17

TABLE 2 Concurrent prophylactic treatment for the prevention of urinary tract infections in the evaluated patients

Category Agent N %a

Phytotherapy Cranberries 52 65

Horseradish & nasturtium 7 8.8

Bladder tea (bearberry, birch leaves, etc.) 4 5

Undetermined 2 2.5

Total 65 81.3

Urine acidification Methionine 29 36.3

Lemon juice 4 5

Cider vinegar 3 3.8

Total 36 45

Antibacterial D-mannose 13 16.3

Homeopathy Not available 7 8.8

Bladder irrigation Not available 7 8.8

Undetermined Not applicable 2 2.5

aThe sum of the percentages exceeds 100% because some patients were receiving several concurrent prophylactic treatments.

FIGURE 1 The proportion (%) of patients without urinary tract
infections (UTIs), sporadic UTIs and recurrent UTIs before (pre) and
during immunomodulation therapy.
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TABLE 3 The frequency of urinary tract infections in the investigated patient groups

Pre immunomodulation therapy During immunomodulation therapy

Group UTI n % (95%CI) n % (95%CI) P-value*

>60 years (n= 29) No UTI 1 3.4 (0.1–17.8) 6 20.7 (8.0–39.7) 0.003

Sporadic UTIs 1 3.4 (0.1–17.8) 6 20.7 (8.0–39.7)

Recurrent UTIs 27 93.1 (77.2–99.2) 17 58.6 (38.9–76.5)a

≤60 years (n= 107) No UTI 2 1.9 (0.2–6.6) 22 20.6 (13.4–29.5) <0.0001

Sporadic UTIs 5 4.7 (1.5–10.6) 21 19.6 (12.6–28.4)

Recurrent UTIs 100 93.5 (87.0–97.3) 64 59.8 (49.9–69.2)a

SCI ≥30 years (n= 33) No UTI 2 6.1 (0.7–20.2) 8 24.2 (11.1–42.3) 0.0006

Sporadic UTIs 1 3.0 (0.1–15.8) 8 24.2 (11.1–42.3)

Recurrent UTIs 30 90.9 (75.7–98.1) 17 51.5 (33.5–69.2)b

SCI <30 years (n= 103) No UTI 1 1.0 (0.03–5.6) 20 19.4 (12.3–28.4) <0.0001

Sporadic UTIs 5 4.9 (1.6–11.0) 19 18.4 (11.5–27.3)

Recurrent UTIs 97 94.2 (87.8–97.8) 64 62.1 (52.0–71.5)b

Catheter (n= 79) No UTI 2 2.5 (0.3–8.8) 15 19.0 (11.0–29.4) <0.0001

Sporadic UTIs 4 5.1 (1.4–12.5) 13 16.5 (9.1–26.5)

Recurrent UTIs 73 92.4 (84.2–97.2) 51 64.6 (53.0–75.0)c

No catheter (n= 55) No UTI 1 1.8 (0.05–9.7) 13 23.6 (13.2–37.0) <0.0001

Sporadic UTIs 2 3.6 (0.4–12.5) 14 25.5 (14.7–39.0)

Recurrent UTIs 52 94.5 (84.9–98.9) 28 50.9 (37.1–64.6)c

E. coli (n= 61) No UTI 1 1.6 (0.04–8.8) 12 19.7 (10.6–31.8) <0.0001

Sporadic UTIs 3 4.9 (1.0–13.7) 10 16.4 (8.2–28.1)

Recurrent UTIs 57 93.4 (84.1–98.2) 39 63.9 (50.6–75.8)d

No E. coli (n= 27) No UTI 0 0 (0–12.8) 5 18.5 (6.3–38.1) 0.011

Sporadic UTIs 0 0 (0–12.8) 2 7.4 (0.9–24.3)

Recurrent UTIs 27 100 (87.2–100) 20 74.1 (53.7–88.9)d

Antibiotics (n= 49) No UTI 2 4.1 (0.5–14.0) 11 22.4 (11.8–36.6) <0.0001

Sporadic UTIs 1 2.0 (0.1–10.9) 11 22.4 (11.8–36.6)

Recurrent UTIs 46 93.9 (83.1–98.7) 27 55.2 (40.2–69.3)e

No antibiotics (n= 87) No UTI 1 1.1 (0.03–6.2) 17 19.5 (11.8–29.4) <0.0001

Sporadic UTIs 5 5.8 (1.9–12.9) 16 18.4 (11.8–28.1)

Recurrent UTIs 81 93.1 (85.6–97.4) 54 62.1 (51.0–72.3)e

Prophylaxis (n= 80) No UTI 1 1.2 (0.03–67.7) 17 21.3 (12.9–31.8) <0.0001

Sporadic UTIs 4 5.0 (1.4–12.3) 15 18.8 (10.9–29.0)

Recurrent UTIs 75 93.8 (86.0–97.9) 48 60.0 (48.4–70.8)e

No prophylaxis (n= 56) No UTI 2 3.6 (0.4–12.3) 11 19.6 (10.2–32.4) <0.0001

Sporadic UTIs 2 3.6 (0.4–12.3) 12 21.4 (11.6–34.4)

Recurrent UTIs 52 92.8 (82.7–98.0) 33 58.9 (45.0–71.9)f

UTI: urinary tract infection. sporadicUTIs: 1–2 urinary tract infections/year. recurrent UTIs:≥3 urinary tract infections/year. SCI: spinal cord injury.P-value*: comparison
of frequencies between time points (pre immunotherapy/with immunotherapy). catheter: bladder evacuation with intermittent catheterization or suprapubic catheterization.
no catheter: bladder evacuationwith triggered reflex voiding or sacral anterior root stimulation.E. coli: urinary culture with growth ofE. coli. noE. coli: urinary culture with
growth of other bacteria or no relevant bacterial growth. antibiotics: concurrent antibiotic treatment for urinary tract infection. prophylaxis: other concurrent prophylactic
treatment to prevent urinary tract infections.
aP= 0.9 for comparison of recurrent UTI frequency between patients older than 60 years and those 60 years and younger.
bP= 0.55 for comparison of recurrent UTI frequency between patients with a SCI duration 30 years or longer and those with a SCI duration shorter than 30 years.
cP= 0.15 for comparison of recurrent UTI frequency between patients using catheter for bladder voiding and those who do not.
dP= 0.5 for comparison of recurrent UTI frequency between patients with growth ofE. coli in urinary culture and thosewith growth of other bacteria or no relevant bacterial
growth.
eP= 0.5 for comparison of recurrent UTI frequency between patients with antibiotic treatment and those without.
fP= 0.9 for comparison of recurrent UTI frequency between patients with other prophylactic treatment and those without.
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One would expect that the oral administration of E. coli
fractions would primarily stimulate the immune system
against E. coli infections. However, there was no significant
difference in the reduction of recurrent UTIs between
individuals with E. coli infections and those without evidence
of E. coli in the urine (decrease by 30% vs 26%). The type of
bacteria has only been reported in two previous studies
investigating the effect of immunomodulation therapy with
E. coli fractions. In one study,17 there was no significant
reduction of bacteriuria when gram-positive bacteria were
detected in the urine. In the other study,18 the authors have not
assessed the occurrence of UTIs separately for different types
of bacteria. In our investigation, the frequency of recurrent
UTIs was significantly decreased in individuals with
infections caused by other bacteria, which suggests a primary
mechanism of action via the innate immune system. This
should be further investigated, as by its nature, it would
provide a short and mid-term protection, rather than the long
term protection by the adaptive immune system. The non-
specific immunostimulation of E. coli fractions has been
observed in animal and in-vitro studies: An activation of the
innate immune system (eg, phagocytes, natural killer cells),
non-antigen-specific activation of B-cells, and an anti-
inflammatory effect have been described.20–22 Additionally
to the stimulation of the innate immune system, there seems to
be an increase in antigen-specific blood and mucosal IgA and
IgG levels during the treatment with E. coli fractions, which
not only strengthens the defense against E. coli infections but
also against other bacteria causing UTIs, because they share
the same antigen-structures.22 In individuals with NLUTD,
UTIs are commonly polymicrobial and represent a challenge
in the antibiotic treatment of these infections.2,11 Thus, the
oral immunomodulation therapy with E. coli fractions may
support the antibiotic treatment of an acute UTI and provide a
long-term prevention of recurrent UTIs, if an appropriate
immune response is built.

Concurrent antibiotic treatment of UTIs resulted in a
greater reduction of recurrent UTIs during immunomodula-
tion therapy (decrease by 39% vs 31%), however, there was no
significant difference in the magnitude of the reduction
between patients receiving antibiotics and those who did not.
Thus, the beneficial effect of the immunomodulation therapy
did not arise from the antibiotic treatment. In previous studies,
antibiotic treatment of acute UTIs was also allowed, but the
authors did not investigate the effect of the concurrent
antibiotic treatment on the occurrence of UTIs during
immunomodulation therapy.18

Many individuals with NLUTD suffering from recurrent
UTIs are applying different measures for the prevention of
UTIs. In the present study, 59% of the investigated patients
were receiving other types of prophylactic treatment
concurrently to the immunomodulation therapy. Cranberry
products (65%) and urine acidification (36%) were most

commonly administered. However, there was no significant
difference in the magnitude of the reduction between the
investigated groups. Significantly fewer patients were
affected by recurrent UTIs during immunomodulation
therapy, both in patients receiving other types of prophylactic
treatment and in those who did not. Two Cochrane reviews
have also concluded, that cranberries and urine acidification
have no proven prophylactic effect against UTIs in individu-
als with NLUTD.14,15 Based on the present results,
immunomodulation seems to be a promising option for the
prevention of UTIs.

The retrospective design and lack of control group pertain
to the limitations of the present study. Furthermore, there is
some uncertainty about the true number of annual UTIs as a
result of the mediocre accuracy of the self-prediction of an
UTI.23 However, the analyses of the present investigation are
not based on the actual number of annual UTIs, but on the
categories “no UTIs,” “sporadic UTIs” (1-2/year) and
“recurrent UTIs” (≥3/year), which can be determined more
reliably. Furthermore, the most important confounders that
may have influenced the outcome were considered in our
analyses in order to reduce bias. The present data are relevant
for assessing the merit of future prospective studies, where
secondary outcomes regarding the status of the innate and
adaptive immune system in the treated patients should be
investigated, in order to identify the underlying mechanisms
of protection and to optimize the therapy protocols.

Individuals with NLUTD suffer from an increased
susceptibility to UTIs,1,2 and the majority is affected by
asymptomatic bacteriuria.12 UropathogenicE. coli can invade
urothelial cells and are thus protected from antibiotic
effects.24 A single epithelial cell can contain up to 103

bacteria,25 which may represent a reservoir for recurrent
UTIs.24 Thus, an interesting question for further research
would be to prospectively investigate, if oral immunomodu-
lation therapy in patients with NLUTD shortly after SCI
would decrease or even prevent such colonization events. If
this would be the case, a routine immunomodulation therapy
after NLUTD could be a sustainable solution to alleviate UTI
occurrence and recurrence in this population.

5 | CONCLUSIONS

Oral immunomodulation with E. coli fractions resulted in a
significant and clinically relevant decrease in the frequency of
UTIs in patients with NLUTD as a result of SCI regardless of
the bacterial species involved. Neither older age, long
duration of SCI nor the use of catheters for bladder evacuation
impeded the reduction in UTIs. Oral immunomodulation
with E. coli fractions thus seems to be a promising option for
the prevention of UTIs. Based on the present data, double-
blinded randomized placebo-controlled studies are needed to
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investigate the effect of oral immunomodulation therapy with
E. coli fractions on the occurrence of UTIs in individuals with
NLUTD.
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