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Abstract

OBJECTIVE: Several studies have investigated the role of cranberry extract and D-mannose in the prevention of recurrent urinary tract infections (UTIs).
The aim of this preliminary study was to test whether the use of a new dietary supplement (UROIAL™ sachets) containing cranberry extracts (S&R
PACs), D-mannose, hyaluronic Acid and Glucosamine Chondroitin may reduce the incidence of episodes of cystitis and improve urinary symptoms.

METHODS: In this prospective comparative study, 40 women with an acute diagnosis of cystitis received a single sachet of Fosfomycin Tromethamine
(3gr). The subjects were then randomly assigned to two groups: Group A: 20 women were given UROIAL™, 2 sachet per day during the first 7 days,
then 1 sachet per day for two weeks; Group B: 20 women did not receive any treatment to serve as a control group.

RESULTS: The results of the present study showed a complete remission of urinary symptoms in 37 women, a slight decrease in urinary symptoms was
observed in 2 subjects, whereas 1 woman who stopped the treatment was considered a drop-out. Patients in Group A had a lower incidence of episodes
of recurrent cystitis during treatment and follow-up; urine samples had significantly lower median bacterial load compared to baseline as well as a
symptomatic relief was reported in treated subjects despite the control group.

DISCUSSION: Several studies have investigated and demonstrated the role of cranberry extracts in the prevention of recurrent urinary tract infections
(UTlIs), on different selected subpopulations and even at increased risk of UTIL. Even the use of D-mannose, a natural sugar has proven to have clinical
benefit, although clinical data is limited. A randomized placebo-controlled non-blinded clinical trial has shown that a daily dose of 2 g d-mannose
was superior to placebo in preventing UTL. Mannose receptors are found on uroepithelial cells lining the urinary tract they constitute the protective
mucopolysaccharide layer of the bladder. The mechanism of action involves binding of the mannose receptors to E. coli pili, thus preventing both
adhesion to and invasion of urothelial cells. The interaction between mannose molecules and E. coli bacteria can then be washed away with urine
voiding.

CONCLUSIONS: Our data indicate that the addition of GAGs (hyaluronic acid and chondroitin sulfate) to cranberry/D-Mannose containing products
could represent a valid novel therapeutic approach for the treatment and/or prophylaxis of cystitis.
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Introduction Based on severity can also be classified as uncomplicated or

Urinary Tract Infections (UTIs) are among the most common complicated. This distinction is useful to guide the choice and duration

infectious diseases and almost exclusively caused by bacteria (1). of antimicrobial treatment. In particular, uncomplicated UTIs occur

UTISs refers to the presence of a certain number of bacteria in the in patients with a structurally and functionally normal urinary tract.

urine (generally > 10ml) and symptomatic UTIs are classified in In contrast, complicated UTIs are characterized by functional or

order of severity as upper UTL, with infection in the kidney and lower anatomical abnormalities within the urinary tract (7).
UTI (cystitis) with bacteria into the bladder (1, 2). Clinically, UTIs

classification comprises either uncomplicated or complicated cases,

Recurrent UTIs occur more commonly in healthy women who

have anatomically and functionally normal urinary tracts (8).
depending on the presence of structural or neurological urinary tract

abnormalities (3). According to the latest data, UTIs affect nearly half In uncomplicated cases, recurrent UTIs are treatable with a short-

of all women, and it is estimated that around 11% of women aged over
18 have an UTI each year (4-6).
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course of antibiotics, but the inappropriate use of these antimicrobial

agents has been accompanied by the rapid spread of resistant bacterial
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strains (9). The prevalent pathogenic bacteria that cause UTIs are
Gram-negative pathogens and the most frequently isolated bacterial
strain is Escherichia coli, representing >80% of infections (10,11).

Bacterial cystitis (also called acute cystitis) can occur in both
women and men and some people develop recurrent infections of the
urinary tract (12). Three or more urinary tract infections within 12
months define the recurring UTI, as well as two or more recurrences
within 6 months. The same bacterial species that caused previous
infection is typically responsible for relapses. Approximately 20-30%
of adult women with an initial UTI will experience a recurrence
within 3-4 months.

The aim of this preliminary study was to verifying whether the use
of a new dietary supplement (UROIAL™ sachets) containing type-A
proanthocyanidins (S&R PACs), D-mannose, hyaluronic Acid and
Glucosamine Chondroitin can be of use in reducing the incidence of
episodes of recurrent cystitis and the elimination of urinary symptoms.

Material and Methods

Study Design

A randomized parallel group intervention trial was designed
to evaluate the prophylactic effects of a novel formulation of
cranberry extracts combined with d-mannose and hydronic acid
on female subjects with a history of recurrent UTIs presenting with
uncomplicated cystitis. Of 42 eligible women, two were excluded
because they did not meet the inclusion criteria (Fig. 1). Thus, 40
women were randomly allocated and 20 treated with Cranberry,
D-Mannose, Vitamin C and Hyaluronic acid; Group A. The duration
of the intervention was 12 weeks and the end of follow-up was 3
months after the start of treatment. All participants attended regular
clinical appointments.

Figure 1. Flow diagram of enrolment, intervention allocation and data analysis.
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Subjects

Eligible subjects were all adult Caucasian females affected by
acute uncomplicated cystitis and all had a history of recurrent UTIs.
The participants were enrolled (recruitment and treatment) between
August 2017 and December 2017 and after antibiotic treatment with
Fosfomycin 1 sachet (UROFOS®), were randomly assigned to the two
different groups. The inclusion criteria were as follows: (1) two or more
episodes of UTT in the last 12 months documented by urine culture;
and (2) at least one urinary symptom and/or positive urinary nitrate
test or leukocyturia. Women were ineligible if any of the following
criteria were present:

(1) pregnancy or lactation; (2) abnormalities of the upper urinary
tract, including the presence of urinary stones; (3) a permanent urinary
catheter; (4) complete urinary incontinence; (6) stage 5 chronic kidney
disease (glomerular filtration rate (GFR) < 15 ml/min). The study took
place at the University of Magna Graecia (CZ), Italy.

Nutraceutical Administration

The tested compound is a commercially available as a dietary
supplement marketed in Italy, UROIAL (S&R Farmaceutici S.p.A,
Bastia Umbra, Perugia, Italy) containing the following ingredients per
dose respectively: S&R PACs (250mg) with type-A proanthocyanidins
(72 mg), d-mannose (1000 mg), chondroitin sulfate (200mg), vitamin
C (120 mg) and hyaluronic acid (100mg). Patients were advised to
take 2 sachets for 2 weeks and one sachet for another two weeks.

Laboratory Assessments

Urinalyses and cultures were performed using standard methods,
as previously described (13). Diagnosis of UTIs was based on 105
colony-forming units (CFU) in 1 ml of urine sample. Urinary
specimens were streaked for isolation on MacConkey agar and blood
agar plates for bacterial separation. Positive urine culture results,
Gram staining and morphology of pre-dominant colonies were
defined according to the guidelines of the Clinical and Laboratory
Standards Institute (CLSI).

Statistical analysis

Clinical data (bacterial count) were analysed by the non-
parametric One-Way ABnova Analysis. p value < 0.05 was considered
statistically significant.

Results

The study included a total of 40 women with acute cystitis and
a history of recurrent cystitis episodes. All but one patient had a
complete remission of urinary symptoms after antibiotic treatment
with fosfomycin. A slight decrease in urinary symptoms was observed
in 2 subjects, whereas 1 woman who stopped the treatment was
considered a drop-out. In fact, 38 women participants completed
the 12-week intervention period (flow diagram). Table 1 shows
the number of symptomatic episodes and number of recurrences
recorded during the observation period starting from week 4. Patients
in Group A had a lower incidence of episodes of recurrent cystitis
during treatment and follow-up and urine samples had a significantly
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lower median bacterial load compared to baseline. Group A showed
a greater number of negative urine cultures compared to group B.
Indeed, a higher microbial count (105 and/or >105 CFU/ml) was
more frequently observed in the urine cultures of group B (Table 2).
Complete symptomatic relief was reported in the majority (85%) of
patients in Group A while only 10 % was reported by subjects in the
untreated control group.

Table 1. Number patients with symptomatic episodes and recurrences of cystitis during
follow-up (12 weeks)

Symptomatic episodes Recurrences
4 weeks 12 weeks 4 weeks 12 weeks
Group A 1(20) 3(20) 0 (20) 0(20)
Group B 5(19) 17(19) 2(19) 3(19)

Table 2. Positive E.coil bacterial Counts during
follow-up 12 weeks.

Baseline 12 weeks
Group A 15 (20) 1(20)*
Group B 16(19) 10 (19)

Discussion

Several studies have investigated and demonstrated the role
of cranberry extracts in the prevention of recurrent Urinary Tract
Infections (UTIs), on different selected subpopulations and even at
increased risk of UTI (14). Cranberries contain a high content of type
A pro-antho-cyanidins whose urinary metabolites interfere with the
adhesiveness of uro-pathogenic bacteria to the bladder epithelium,
thus preventing adherence of bacteria to the bladder lining (15, 16).
They are not as effective as antibiotics and have variable intestinal
absorption (17). One RCT showed that both cranberry tablets and
juice were able to significantly reduce the proportion of women
experiencing rUTT over the 12 months compared with placebo (18%
vs. 32%) (18). A Cochrane database systematic review updated in
2012 looked at 4,473 participants (19). It showed that there was no
significant reduction in the occurrence of symptomatic UTI overall
or for any subgroups tested (20). These included children, the elderly,
women, pregnant women, cancer patients, neuropathic bladder
patients or spinal patients. The review concluded that with additional
studies included the evidence for cranberry juice in preventing UTIs
was less than previously thought. There were, however, three studies
that showed cranberry products were equivalent to antibiotics in
preventing UTIs, with less side effects. These were limited by the lack
of standardization between tablets and powders and the limitations
associated with lack of information about the active ingredient present
in each sample. No recommendations were able to be made.

Even the use of D-mannose, a natural sugar has proven to have
clinical benefit, although clinical data is limited. A randomized
placebo-controlled non-blinded clinical trial has shown that a daily
dose of 2 g d-mannose was superior to placebo in preventing UTT (21).
Mannose receptors are found on uroepithelial cells lining the urinary
tract they constitute the protective mucopolysaccharide layer of the
bladder. The mechanism of action involves binding of the mannose
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receptors to E. coli pili, thus preventing both adhesion to and invasion
of urothelial cells. The interaction between mannose molecules and E.
coli bacteria can then be washed away with urine voiding (2, 21, 22).

Vitamin C can acidify urine and has been weakly associated with
decreased risk of UTT (23). There is data to suggest that vitamin C
can also have a bacteriostatic effect and be effective in treatment and
prevention of UTI in pregnant women (24).

Moreover, recently several non-antimicrobial options for rUTIs
have been introduced, such as oral or Intra-vesical instillation of
glycosaminoglycans (GAGs), which are able to strengthen bladder
defense mechanisms. In particular intravesical administration of
these GAGs, in particular hyaluronic acid (HA) and chondroitin
sulfate (CS), have proven to be successful for both interstitial and
recurrent bacterial cystitis (25-27). Glycosaminoglycan (GAG) layer
replenishment con be exploited for many indications, including
interstitial cystitis, overactive bladder syndrome, radiation cystitis and
prevention of rUTI. At present, intra-vesical therapies are reserved for
only those with the most unresponsive rUTIs (26). Previous studies by
our research group looked at 57 women with rUTT and randomized
them to either 50 mL of combination 1.6% hyaluronic acid and 2%
chondroitin or treatment with 50 mL placebo. The treatment arm
significantly reduced UTI rates over the 12-week follow-up (-86.6%
vs. —9.6%) (28). Thus, a management plan including a combination
of a non-antimicrobial and selective antimicrobial regime should be
considered, such as a novel formulation under investigation in the
present study.

Conclusion

Management of UTI should be individualized and symptom-
based, but tends to follow a progressive therapeutic ladder. Clinicians
should remember to include alternative therapeutics for support and
management that should be aimed at improving quality of life (29).

This pilot study reveals that the nutraceutical formulation
containing type A PACs from Cranberry extracts, D-Mannose,
Vitamin C, Hyaluronic and Chondroitin sulfate (UROIAL®) is a
valid therapeutic approach in reducing the incidence of episodes of
recurrent cystitis and in the elimination of urinary symptoms. Our
data indicate that the addition of GAGs to cranberry/D-Mannose
containing products could represent a valid novel therapeutic
approach for the treatment and/or prophylaxis of cystitis.
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