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Objective: Urinary tract infections (UTIs) are
defined as the symptomatic presence of

pathogens in the urinary tract that are typically diagnosed by
microscopy and culture of urine samples. Over the long-term
antibiotic courses, alternative prophylactic methods as probiotics,
cranberry juices and D-mannose have been introduced for recur-
rence prevention. The present study aimed to determine whether a
new combination of D-Mannose, Pomegranate extract, Prebiotics
and Probiotics is effective in modifying symptoms reported by
women with acute uncomplicated acute cystitis.
Material and methods: This is a pilot study, performed between
September 2018 and November 2018 at the Department of
Urology of Villa Stuart Private Hospital. A dose of a new combi-
nation  of agents was administered twice daily for 5 days and then
once a day for 10 days. Together with the compound, forced
hydration (> 2 liters/day) has been strongly suggested. Antibiotics
were permitted only in case of clinical worsening. Changes in
patients’ symptoms, the therapeutic effects and changes in quality
of life (QoL) were evaluated clinically and through a validated
questionnaire, the Acute Cystitis Symptom Score (ACSS) at the
first visit (T0), 15 (T1) and 30 (T2) days later.
Results: Thirty-three patients were enrolled in the study (mean
age 38,1 ± 11.2 years) and all completed the treatment protocol.
At T1 visit, all symptoms or the majority of symptoms went off in
10 women (30.3%) and at T2 in 30 women (90.9%); some symp-
toms still remained in 16 women (48.5%) at T1 and in 3 women
(9.1%) at T2; the persistence of all symptoms or the worsening of
the condition was observed in 7 patients (21.2%) at T1 and in
none at T2. The mean score reported at all the ACSS sub-scales
significantly decreased between baseline and T1 and T2. Typical
symptoms decreased from 11.5 (10.5-12.6) to 4.9 (4.0-5.9) and to
2.7 (2.1-3.3) (p-values < 0.0001); differential symptoms decreased
from 3.1 (2.6-3.6) to 0.6 (0.3-0.9) and to 0.3 (0.1-0.5) (p-values
0.009 to < 0.0001); QoL mean score also decrease from 7.2 (6.7-
7.7) to 4.0 (3.3-4.6) and to 1.7 (1.2-2.1) (p-values < 0.0001). Six
patients required antibiotics and no adverse events were recorded.
Conclusions: Our study suggests that the action of the compounds,
administered in this new combination, could help in an effective
management of symptoms of acute cystitis in women, without
antibiotics, in a wide majority of the cases. Lack of microbiological
assessment is a clear limitation of the study. Moreover, lack of a
control group is another important limitation. Finally, hyperhy-
dration could have been a confounding factor in interpretation of
results.
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INTRODUCTION
Urinary tract infections (UTIs) are common in general
practice, and their diagnosis relies on a combination of
characteristic signs and symptoms, urinalysis and a pos-
itive urine culture (1). An acute uncomplicated cystitis
corresponds to a subset of UTIs including new-onset or
recurrent cystitis in non-pregnant women, female
patients without relevant anatomical or functional
abnormalities of the urinary tract, not related to
indwelling urinary catheters, and in the absence of rele-
vant comorbidities such as renal diseases, immunocom-
promising diseases or diabetes (2, 3).
Nowadays, antibiotic therapy represents the treatment of
choice, recommended by EAU guidelines, as it is effec-
tive towards the rapid symptoms resolution (2). 
However, antibiotic usage is related to side effects and
increases resistance rates and, consequently, leads to
high medical costs, prolonged hospital stays, and
increased mortality (2, 4-5). Thus, alternative therapies
are needed to reduce the risk of antimicrobial resistance
development. Probiotics (6), cranberry products (7) and
D-mannose (8) have been introduced and studied as a
single component or in several combinations (9).
The aim of this pilot study was to investigate whether a
new combination of D-mannose, pomegranate extract,
prebiotics and probiotics is effective in modifying
 symptoms reported by women with acute uncomplicated
 cystitis.

MATERIAL AND METHODS
This is an uncontrolled experimental pilot study, per-
formed between September 2018 and November 2018 at
the Department of Urology of Villa Stuart Private Hospital.
All patients provided written informed consent. The trial
was conducted according to the Good Clinical Practice
guidelines and the declaration of Helsinki (10) and was
approved by the local ethics committee.
Female patients admitted at our institution during the
recruitment period, complaining of urinary symptom
suggestive of UTI were included in the study. Patients
were excluded if they presented relevant comorbidities.
The exclusion criteria were: pregnancy, antibiotic thera-
py for UTI within the last month, genital infection, not
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well compensated diabetes mellitus, abnormality of the
urinary tract, signs of pyelonephritis (i.e. fever over
38°C, chills, kidney tenderness by palpation), urine
incontinence requiring pads. At the time of inclusion (T0),
eligible patients completed the Acute Cystitis Symptom
Score (ACSS), a validated questionnaire, specifically
developed for self-assessment of acute uncomplicated cys-
titis (AUC) assessing typical and differential symptoms,
quality of life, and changes after therapy in female
patients with AUC (11-13). Typical symptoms including
frequency, urgency, pain or burning with urination, pain
in the suprapubic area, feeling of incomplete bladder
emptying and gross hematuria were scored from 0 (not
at all) to 3 (severe). Secondly, differential symptoms,
such as low back pain, vaginal discharge, urethral dis-
charge or fever and chills were also scored from 0 (not at
all) to 3 (severe). In addition, patients recorded how
much they felt bothered by their symptoms and how
much symptoms impacted on their work/everyday prac-
tice and social activities (impairment score, range 0 to 3).
Changes from baseline at first and second follow-up col-
lected as dynamics are categorized from 0 to 4 (0: All
symptoms have gone away; 1: Majority of symptoms has
gone away; 2: Majority of symptoms is still present;
3: No changes in my symptoms; 4: Now I feel worse).
A dose of a new combination of agents, (Prolactis IVU©,
Omega Pharma, Cantù, Italy) was administered twice
daily for 5 days and then once a day for 10 days.
According to the company data, Prolactis IVU contains
D-mannose 2 g, Prebiotics (fructo-oligosaccharide 1g),
pomegranate extract 250 mg (with 70% titration of ellag-
ic acid 175 mg) and Probiotics (Lactobacillus plantarum
Lp115 ≥ 2 billion colony-forming unit). Each compo-
nent has a peculiar mechanism of action that contributes
to contrast bacteria. D-mannose provides anti-adesive
properties against bacteria, in particular E. coli (14).
Pomegranate extract and, in particular ellagic acid, has
proven anti flagellar-propelled motility of certain strains
of E. coli (15). 
Lactobacillus plantarum improves vaginal colonization
of Lactobacilli, a natural mechanism of defense against
urinary tract infections (16). In particular, Lactobacilli
can prevent the adherence, growth and colonization of
uropathogenic bacteria (17). Fructo-oligosaccharides are
prebiotics, that stimulate the growth and activity of
intestinal bacteria in the large bowel by acting as a sub-
strate for them (18).
Together with the combination of agents, forced hydra-
tion (> 2 liters/day) has been strongly suggested. Patients
were instructed to contact the Department in case of
worsening, persistence or recurrence of symptoms. 
In case a patient returned with ongoing complaints dur-
ing the study period, further treatments, including
antibiotics, were considered depending on the specific
case and on physician choice. 
Dynamics changes, changes in total ACSS and its sub-
scales were assessed at day 15 (T1) via a telephone inter-
view by a certified Urologist, and at day 30 (T2), during
the end of study in-office visit.
Response to treatment in terms of complete response,
improvement of symptoms, persistence of symptoms or
worsening of symptoms were registered as efficacy out-

come. Incidence of adverse events and numbers of sec-
ondary antibiotic treatment were also registered.

Statistical analysis
Descriptive statistics were performed calculating mean
value and related standard deviation for continues vari-
ables as age, and by frequencies and percentages for cat-
egorical variables as menopausal status, presence of cys-
tocele, diabetes mellitus, number of episodes per year
≥ 3. Data regarding changes in dynamics were also
reported as frequencies and percentages at first and sec-
ond follow-up. Mean scores, mean differences between
baseline and first and second follow-up along with their
95% confidence interval were also reported. Paired t-test
comparing mean scores between baseline and first or
second follow-up visit was used in order to test the
hypothesis that no differences exist after a period of
administration of the studied compound in total or sub-
scale scores. A p-value < 0,05 was considered for statis-
tical significance. All the analyses were performed using
statistical package STATA 13.1

RESULTS
Forty-two female patients were admitted at our institu-
tion, complaining of urinary symptom suggestive of UTI.
Nine patients were excluded due to relevant comorbidi-
ties, neurologic bladder or grade IV cystocele according
to Baden-Walker classification (19) with high post-void
residual urine (> 100 ml). 
Thirty-three patients were, eventually, enrolled (mean
age 38 ± 11.2) and completed the treatment protocol.
Twenty-one percent were postmenopausal, 24% had a
clinically significant cystocele, 27% suffered from well-
compensated diabetes. About 79% reported < 3 episodes
of UTI/year (Table 1).
At first follow-up (f-up) T1 visit, all symptoms or the

Table 1. 
Characteristics of the study sample.

Table 2. 
Dynamics at first and second follow-up visit (n° and %).

Characteristic Study sample (n = 33)
Age (mean, SD) 38.1 (11.2)
BMI (n, %)
< 25 21 (63.6)
≥ 25 12 (36.4)
Menopause (n, %) 7 (21.2)
Cystocele (n, %) 8 (24.2)
Diabetes (n, %) 9 (27.3)
Episodes per year (n, %)
< 3 26 (78.8)
≥ 3 7 (21.2)
BMI: Body Mass Index.

Follow-up 1 Follow-up 2
0 2 (6.1) 19 (57.6)
1 8 (24.2) 11 (33.3)

Dynamic 2 16 (48.5) 3 (9.1)
3 6 (18.2) -
4 1 (3.0) -
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majority of symptoms went off in 10 women (30.3%)
(Table 2 - Dynamics at T1) and at second follow-up visit
in 30 women (90.9%) (Table 3 - Dynamics at T2); some
symptoms still remained in 16 women (48.5%) at T1
and in 3 women (9.1%) at T2. Persistence of symptoms
or the worsening of the condition were observed in 7
patients (21.2%) at T1 and in none at T2. BMI and pre-
menopausal state were statistically associated with worse
symptom score at T1 (p = 0.015 for BMI ≥ 25 and p =
0.01 for pre-menopausal state). This difference was not
confirmed at T2 whereas a trend of association was pres-
ent for patients with cystocele (p = 0.06) (Table 2).
Regarding the mean score at the ACSS subscales, the
analysis showed a significant reduction in all the sub-
scales between baseline visit and both T1 and T2. The
reported mean score in typical symptoms at baseline was
11.5 (10-5--12-6), falling to 4.9 (4.0-5.9) at T1 and to
2.7 (2.1-3.3) at T2 (p-values < 0.0001). The mean score
in differential symptoms was 3.1 (2.6-3.6) at baseline,
falling to 0.6 (0.3-0.9) at T1 and to 0.3 (0.1-0.5) at T2
(p-values 0.009 to < 0.0001). Lastly, the QoL mean score
was 7.2 (6.7-7.7) at baseline, falling to 4.0 (3.3-4.6) at

T1 and to 1.7 (1.2-2.1) at T2 (p-values <
0.0001). Also difference in mean scores
between baseline and T1 and T2 are reported
in Table 4. Six patients required antibiotics,
during T1 (2 patients after 5 days and 4
patients after 7 days) due to symptoms per-
sistence or worsening. These patients were
included in symptoms analysis too both in T1
and T2. No adverse events were recorded.

DISCUSSION
The aim of this pilot study was to investigate
a new combination of D-Mannose, pome-
granate extract, prebiotics and probiotics as
an effective treatment in modifying a specific
questionnaire in women with acute uncom-
plicated cystitis. ACSS is an 18-item self-
reporting questionnaire including six ques-
tions about “typical” symptoms of AUC, four
questions regarding “differential” symptoms

suggestive of alternative diagnoses and three questions
on quality of life items (11-13, 20).
Even if antibiotic therapy is currently the treatment of
choice due to high efficacy, this must be balanced against
the emergence of microorganism resistant to a great vari-
ety of antibiotics. Thus, the pain and discomfort of the
UTI must be balanced with the cost and risk of develop-
ing resistance when using antimicrobials (4-5, 21-23).
Thus, even if continuous prophylaxis and self-starting
antibiotic treatment are commonly accepted options for
prophylaxis, a non-antibiotic management could be
effective also in limiting these recurrences (24-28).
The results of this pilot study showed that the majority
of patients enrolled were safely treated with progressive
resolution of symptoms. In particular, after fifteen days
all symptoms or the majority of symptoms went off in 10
women (30.3%) and after thirty days this result was
obtained in 90.9% of women. 
Thus, our results sustain the hypothesis that UTI is a
self-limiting disorder in many patients. Even without
antibiotic treatment, symptomatic infection seems to
heal in a substantial number of women (24). There is no

Table 4. 

Table 3. 

Mean (95% Confidence Interval)
ACSS scores changes between baseline and first follow-up

ACSS Sub-scales Baseline First Follow-up Difference between baseline p-value
and first follow-up

Typical 11.5 (10.5 to 12.6) 4.9 (4.0 to 5.9) - 6.6 (- 5.9 to - 7.3) < 0.0001
Differential 3.1 (2.6 to 3.6) 0.6 (0.3 to 0.9) - 2.5 (- 2.0 to - 2.9) < 0.0001
Quality of Life 7.2 (6.7 to 7.7) 4.0 (3.3 to 4.6) - 3.2 (- 2.5 to - 3.9) < 0.0001

ACSS scores changes first and second follow-up
First Follow-up Second Follow-up Difference between first p-value

and second follow-up
Typical 4.9 (4.0 to 5.9) 2.7 (2.1 to 3.3) - 2.2 (- 1.4 to - 3.0) < 0.0001
Differential 0.6 (0.3 to 0.9) 0.3 (0.1 to 0.5) - 0.3 (- 0.1 to - 0.6) 0.009
Quality of Life 4.0 (3.3 to 4.6) 1.7 (1.2 to 2.1) - 2.3 (- 1.7 to - 2.8) < 0.0001

ACSS scores changes between baseline and second follow-up
Baseline Second Follow-up Difference between baseline p-value

and second follow-up
Typical 11.5 (10.5 to 12.6) 2.7 (2.1 to 3.3) - 8.8 (- 7.8 to - 9.8) < 0.0001
Differential 3.1 (2.6 to 3.6) 0.3 (0.1 to 0.5) - 2.8 (- 2.2 to - 3.3) < 0.0001
Quality of Life 7.2 (6.7 to 7.7) 1.7 (1.2 to 2.1) - 5.5 (- 4.9 to - 6.1) < 0.0001

Total BMI Menopause Cystocele Diabetes Episodes/year

Dynamic at first follow-up - n (%)
< 25 ≥ 25 Yes No Yes No Yes No < 3 ≥ 3

0 2 (6.1) 2 (9.5) 0 (0) 2 (28.6) 0 (0) 0 (0) 2 (8.0) 1 (11.1) 1 (4.17) 2 (7.7) 0 (0)
1 8 (24.2) 8 (38.1) 0 (0) 0 (0) 8 (30.8) 0 (0) 8 (32.0) 2 (22.2) 6 (25.0) 7 (26.9) 1 (14.3)
2 16 (48.5) 9 (42.9) 7 (58.3) 2 (28.6) 14 (53.9) 5 (62.5) 11 (44.0) 2 (22.2) 14 (58.3) 12 (46.1) 4 (57.1)
3 6 (18.2) 2 (9.5) 4 (33.3) 3 (42.9) 3 (11.5) 3 (37.5) 3 (12.0) 3 (33.3) 3 (12.5) 4 (15.4) 2 (28.6)
4 1 (3.0) 0 (0) 1 (8.3) 0 (0) 1 (3.9) 0 (0) 1 (4.0) 1 (11.1) 0 (0) 1 (3.9) 0 (0)
p value - 0.015 0.010 0.172 0.123 0.873

Dynamic at second follow-up - n (%)
< 25 ≥ 25 Yes No Yes No Yes No < 3 ≥ 3

0 19 (57.6) 15 (71.4) 4 (33.3) 3 (42.9) 16 (61.5) 18 (72.0) 1 (12.5) 15 (62.5) 4 (44.4) 17 (65.4) 2 (28.6)
1 11 (33.3) 4 (19.1) 7 (58.3) 3 (42.9) 8 (30.8) 5 (20.0) 6 (75.0) 6 (25.0) 5 (55.6) 8 (30.8) 3 (42.9)
2 3 (9.1) 2 (9.5) 1 (8.3) 1 (14.3) 2 (7.7) 2 (8.0) 1 (12.5) 3 (12.5) 0 (0) 1 (3.9) 2 (28.6)
3 - - - - - - - - - - -
4 - - - - - - - - - - -
p value - 0.077 0.551 0.006 0.248 0.097
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general consensus in clinical trial results. A trial by
Christiaens et al. compared clinically suspected UTI treat-
ed with nitrofurantoin or placebo. In the placebo group,
more than half had some symptomatic improvement and
the effect of the treatment was not statistically significant
(p = 0.08) (29).
Conversely, Ferry et al. compared different pivmecilli-
nam regimens and a placebo in a large UTI trial with
slightly a clear advantage in favor of any antibiotic regi-
men in terms of symptoms resolution (30).
Moreover, another study of Ferry et al., which included
288 patients placebo-treated showed slow decline of
symptom. After one week, 30% of women were com-
pletely symptoms-free, while 75% were free from supra-
pubic and loin pain, 45% from urgency and dysuria. At
end of study (at six weeks) percentage rose up to 90, 70
and 55%, respectively for specific symptoms and to 54%
for all symptoms (31). Our result at one-month follow-up
is quite similar (57.6%) of complete symptom resolution.
To our knowledge, this is the first study which analyses
in a real life setting whether hyperhydration and a for-
mula of D-mannose, prebiotics, probiotics and pome-
granate extract might be effective in modifying a cystitis-
specific questionnaire in women with symptoms of acute
cystitis. However, none of these studies involved a symp-
tomatic treatment arm. There are some limitations in our
study. Lack of control arm and microbiological confir-
mation of UTI are the main limitations. However, in
common clinical practice it is difficult to perform a urine
culture in many situations like in the week-end or in the
evening and night. 
Moreover, we included some women who do not fit the
definition of uncomplicated UTI according to EAU guide-
lines, including also post-menopausal women, diabetic
and with pelvic organ prolapse. A strength point could be
that we included also a subset of recurrent UTIs (rUTIs).
In fact rUTIs that are defined as having greater than two
infections in a 6-month period, or three infections over
twelve months, are included in uncomplicated UTI but
are typically excluded in randomized clinical trial dealing
with AUC. Another limitation of the study is the absence
of long term follow up to investigate recurrence in the
months after the treatment. Given the uncontrolled
design of the study, it is not possible to verify the amount
of contribution of each component of the formula.

CONCLUSIONS
Our study suggests that the synergistic action of the
components of this new combination could help the bac-
terial washout resulting in an effective management of
acute cystitis in women without antibiotics in a wide
majority of the cases. This approach was also safe
because no women had consequences of non-antibiotic
management. However, a larger sample size and longer
follow-up are needed to confirm these promising results.
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