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Introduction
Silvano Esposito
Department of Infectious Diseases, University of Salerno, Italy

U

rinary tract infection (UTI) is characterized by the presence of >105 microorganisms per milliliter of urine with pus cells
and red blood cells [1]
The term uncomplicated urinary tract infection refers to the invasion of a structurally
and functionally normal urinary tract by a
nonresident infectious organism while complicated UTI refers to the occurrence of infection in patients with an abnormal structural or functional urinary tract, or both.
UTI is differentiated from asymptomatic
bacterial colonization by the presence of an
inflammatory response, and the associated
signs and symptoms that result from bacterial invasion.
Acute uncomplicated bacterial cystitis is
common in general practice and among sexually active young women, the incidence of
symptomatic urinary tract infection (UTI) is
high. Risk factors include recent sexual intercourse, recent spermicide use, and a history of urinary tract infection [2].
Most episodes of cystitis are generally considered to be uncomplicated in otherwise
healthy non pregnant adult women as not
associated with an underlying condition
that increases the risk of infection or of failing therapy (such as obstruction, anatomic abnormality, urologic dysfunction, or a
multiply-resistant uropathogen).
It has been estimated that at least one-third
of all women in the United States are diagnosed with a UTI by the time they reach 24
years of age [3]. According to the National Health and Nutrition Examination Sur-

vey (NHANES-III), the incidence for UTI
is 13,320 per 100,000 adult women per year.
[4] Among young healthy women with cystitis, the infection recurs in 25% of women
within 6 months after the first episode.
Women are especially susceptible to cystitis for reasons that are poorly understood.
One factor may be that a woman’s urethra is
short, allowing bacteria quick access to the
bladder. Also, a woman’s urethral opening
is near sources of bacteria from the anus and
vagina.
Uncomplicated cystitis in the women are
commonly caused by Gram negative organisms like Escherichia coli, Klebsiella,
Proteus, Pseudomonas, Enterobacter and
also less commonly by gram positive organisms like Staphylococcus saprophyticus
[5]. Co-trimoxazole, β-lactams, aminoglycosides, and fluroquinolones are the groups
of antimicrobials commonly prescribed for
treatment of UTI [6].
Short duration treatment leads to better patient compliance, less adverse effects and
cost reduction.
Acute uncomplicated bacterial cystitis are
common in general practice and because
of their high frequent occurrence they do
represent a cause of particular concern.
This supplement includes a position paper
giving a multidisciplinary approach to the
management of the same diseases that can
be frequently observed in the everyday
medical practice by different specialists (infectious diseases specialist , urologist, gynecologist).
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Summary
Episodes of acute cystitis occurring occasionally in healthy
pre-menopausal, non-pregnant women, with no history suggestive of an abnormal urinary tract, are generally classified
as uncomplicated cystitis.
Uncomplicated cystitis (UC) is diagnosed by the clinical point
of view according to the following symptoms: patients with
dysuria, pollakiuria, stranguria, without fever and without
flank pain. UC with blood in the urine is possible. Blood is not
a criterion used to classify an UTIs as complicated.
Urine cultures and/or dip stick results are not necessary for
the diagnosis of UC. The most frequent pathogen of UC is
E. coli, followed by S. saprophyticus and other enterobacteria. In UC MDR microrganisms are rare. Fluoroquinolones
are the most frequently used drugs, followed by fosfomycin,
cotrimoxazole and nitrofurantoin.
For many investigators traditional dosage regimes for UC
are eccessive. Ideally a patient should be treated with the
shortest course of the safest and less expensive drug that will
eradicate the offending organism.
Many women with cystitis will stop their prescribed treatment when their symptoms are resolved. This is often after
the first few doses and explains why these women often

n INTRODUCTION
Definition and clinical diagnosis
ncomplicated cystitis (UC): Episodes
of acute cystitis occurring occasionally
in healthy pre-menopausal, non-pregnant

U
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have a supply of antimicrobial agents available at home.
Therefore a single dose antibiotic therapy for UC may be useful
in order to reduce the antibiotic pressure and to reduce the prescription of diagnostic examinations. A woman who is treated
successfully with single dose therapy is unlikely to have a urinary tract abnormality. The practical consequence of this is
that only those women who are single-dose failures warrant
urinary tract investigation. Furthermore, a single dose of an
antimicrobial drug is associated with fewer side effects.
Among drugs used to treat UC, single dose fluoroquilones
was as effective as other drugs used in single dose. Prulifloxacin was approved in Italy for single dose therapy for
UC. Prulifloxacin efficacy in UC may be due, beside its
broad-spectrum antimicrobial activity, to its long post-antibiotic effect.
Prulifloxacin, in single dose, may have less adverse effect
than prolonged treatment and this is also true with other fluoroquinolones. Furthermore, due to lack of activity towards
anaerobes, prulifloxacin may respect the fecal microbioma
and reduce the risk of C. difficile colitis.
In conclusion UC might be treated with a single dose of a
potent fluoroquinolone such as prulifloxacin.

women, with no history suggestive of an
abnormal urinary tract, renal insufficiency
or co-morbidities, are generally classified as
uncomplicated, whereas all others are classified as complicated (simple cystitis might be
a synonymous with uncomplicated cystitis).
Because definition of UC is not clear to the
different physicians who care for it; including general practitioners, gynecologists,
urologists and infectious disease specialists,
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a survey was performed by a marketing
agency. A survey performed in Italy on general practitioners (GP) (160) and gynecology
specialists (Gy) (80) about uncomplicated
cystitis (UC) has given different results about
diagnosis, antibiotic treatment and length of
treatment. Many physicians (25% of GP and
33% of Gy) believe that urinalysis and/or
urine culture, differently from guidelines,
are necessary for the diagnosis of UC.
Only 15% of the participating doctors believe that sporadic cystitis is an UC; in fact
recurrence (caused by the same microorganism) or relapsing cystitis (caused by a different microorganism) is complicated cystitis
(at least three episodes in one year or at least
two episodes in the last 6 months). For 15%
of GP and 8% of Gy, hematuria excludes UC.
Instead from the definition of UC, this condition may have hematuria. Absence of fever is a major criteria for defining UC: only
12% of GP and 7% of Gy, correctly define
UC based on the absence of fever. Although
many physicians believe that drugs to treat
UC have to be effective, rapidly bactericidal,
have few adverse effects and easily accepted by patients. Only 5% of GP and 3% of Gy
know that a single dose of antibiotic might
be effective in the treatment of UC [Mencacci F, Personal comunication].
In order to better define the possibility of
treating UC with a single dose of antibiotic,
a consensus among 6 Italian experts (1 ID
C.T, 2 Gy, R.N, C. B, 3 urologists, L. C., M.
L., A. S.) was agreed to write a position paper on definition, diagnosis and single dose
treatment of UC.
From a management point of view it has
been found extremely valuable to consider
UTI as uncomplicated or complicated:
Uncomplicated
- normal urinary tract,
- normal renal function,
- no co-morbidities,
- no pregnancy,
- no menopause.

Complicated
- abnormal urinary tract: bladder-urethra
stones, vesico-ureteric reflux, obstruction, paraplegia, atonic bladder, indwelling catheter, chronic prostatitis;
- Impaired host defense such as neutropenia, diabetes mellitus, immune-suppressive therapy;
- Impaired renal function;
- Virulent microrganisms: urease-producing Proteus spp, metastatic staphylococcal infections;
- All males [1].
Uncomplicated cystitis is diagnosed from
the clinical point of view; patient with
dysuria, pollakiuria, stranguria. UC with
blood in urine is possible. Blood is not a criterion used to classify UTIs as complicated.
Instead clinical manifestations suggestive
of pyelonephritis include fever (temperature >37,5°C), chills, flank pain, costo-vertebral-angle tenderness, and nausea or vomiting. Dysuria is also common with urethritis
or vaginitis, but cystitis is more likely when
symptoms include frequency, urgency, or
hematuria, when the onset of symptoms is
sudden or severe, and when vaginal irritation and discharge are not present [2, 3].
Acute UC is a benign condition, with frequent early resolution of symptoms and
only rare cases of progression to pyelonephritis [1]. However, cystitis is associated
with considerable morbidity, and antimicrobial drugs are routinely prescribed in order
to reach a rapid resolution of symptoms [1].
The choice of therapy has become more difficult as antimicrobial resistance among the
uropathogenic strains of E. coli have increased worldwide. Recent large international studies of the in vitro susceptibility
of E. coli strains that cause uncomplicated
urinary tract infection [4, 5] have revealed
rates of resistance to amoxicillin and trimethoprim–sulfamethoxazole of 20% or
higher. These rates of resistance are common worldwide. Rates of resistance to other
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agents used for UC such as fluoroquinolones, oral cephalosporins, and amoxicillin–
clavulanate are generally lower than 10%,
but resistance to the fluoroquinolones is increasing worldwide [6, 7].
Beside the increase of antimicrobial resistance, the “ecological adverse effects” of the
antibiotics used in UC have been claimed,
especially for a prolonged course of fluoroquinolones. In fact these drugs used for a
long period may cause changes in microbioma and may select resistant strains as well.
Therefore shortened duration of antibiotic
therapy for UC has been proposed in order
to reduce the “ecological adverse effect” [8].
n DIAGNOSIS
Clinical diagnosis
Because the diagnosis of UC is almost always done based on a clinical point of view
which could be done also by phone, there
are several key questions that may help to
carry out this diagnosis:
Key question for clinical diagnosis of UC.
Patients with UC should have the following
characteristics.
Adult women with acute onset and at least 1 of
the following symptoms:
dysuria,
frequency,
urgency,
gross hematuria.
Questions useful for the clinical diagnosis:
Are you in menopause?
Have you uncontrolled diabetes?
Have you fever?
Have you flank pain?
Are you pregnant?
Are you immune depressed?
Have you voiding abnormalities?
Have you a new sex partner?
Have you a sexually transmitted disease?
Have you vaginal symptoms?

Did you have recent urinary tract infections?
Did you have recent urological procedure?
If the answers to the questions are all no; UC
diagnosis is highly probable.
Epidemiology of UC
E. coli is the predominant pathogen, while
in sexually active women S. saprophyticus
may cause as many as 25% of episodes of
bacterial cystitis in the spring and summer
months. Proteus mirabilis is also encountered
in general practice and should always raise
the question of underlying urinary tract calculi. A single bacterial species is responsible
for 95% of all episodes of UC [1].
Local antimicrobial susceptibility patterns
of E. coli in particular should be considered in empirical antimicrobial selection
for UC. Since the resistance patterns of E.
coli strains causing UC varies considerably between regions and countries, a specific treatment recommendation may not
be universally suitable for all regions or
countries. Resistance rates for all antimicrobials were higher in US medical centers
than in Canadian medical centers and were
usually higher in Portugal and Spain than
other European countries [4]. In general,
resistance rates >20% were reported in all
regions for ampicillin, and in many countries and regions for trimethoprim/sulfamethoxazole. Fluoroquinolone resistance
rates were still <10% in most parts of North
America and Europe, but there was a clear
trend for increasing resistance compared
with previous years [5, 9].
In the ECO-Sens study performed in 5 countries in Europe in the year 2007-2008, studying UC, the authors have found different
levels of resistance according to the country
of isolation. MDR were more frequent in
Greece and Portugal, however MDR were
extremely low in UK, Sweden and Austria.
The resistance rate, in the previous mentioned countries, in E. coli was 2-8,9% for
amoxicillin-clavulanate, 0,5-7,6% for ciprofloxacin, 21-34% for ampicillin, 21,2-31,3%
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for sulfamethoxazole. So this study confirms
that, also in countries with a high incidence
of MDR, fluoroquinolone resistance in UC
is still under 10%, It is true that from the
first ECO-SENS of 1999-2000 the mean rate
of fluoroquinolone resistance is increased
from 1,1% to 3,9% by the second. Instead resistance to sulfamethoxazole is higher than
20%, the threshold of dangerous resistance
[4, 10]. Resistance rate of urinary pathogens
to fosfomycin is still low in the community
but is increasing among nosocomial pathogens [11].
n DIFFERENTIAL DIAGNOSIS
Asymptomatic bacteriuria
Asymptomatic bacteriuria, defined as the
presence of bacteria in the urine of an individual without signs or symptoms of a
urinary tract infection [12], is thought to be
present in 3%-5% of young healthy women
and is more common in patients with diabetes and elderly persons [13]. In the majority of cases, even if it is not recommended,
asymptomatic bacteriuria is treated with
poor results and occasionally can allow the
development of a selection of multidrug-resistant bacteria [14]. Recently Cai et al. have
demonstrated that asymptomatic bacteriuria treatment is associated with a higher
occurrence of antibiotic-resistant bacteria,
indicating that asymptomatic bacteriuria
treatment is potentially dangerous [15-17].
Asymptomatic bacteriuria shows indications to be treated only during pregnancy.
UC Antibiotic Therapy
For many investigators, traditional dosage regimens for UC are eccessive. Ideally
a patient should be treated with the shortest course of the safest and less expensive
drug that will eradicate the causative organism. The adverse effect of the drug chosen
should be weighed against the severity of
the illness.

Many women with cystitis will stop their
prescribed treatment when their symptoms
are resolved. This is often after the first few
doses and it explains why these women often have a supply of antimicrobial agents
available at home.
Furthermore, the compliance of patients
with drugs administered many times during
the day might be low. The regimens for UC
should be as simple as possible. There is a
strong ecological argument that a patient
should be treated with the possible shortest
regimen in order to discourage the development of bacterial resistance. Therefore it is
suggested that there is no benefit in extending treatment of bacterial cystitis beyond 3
days [18].
Amoxicillin remains the drug of choice for
treating Enterococcus faecalis. There is some
concern about the role of beta-lactams as a
group for UC. The results are inferior, clinical response slower, relapse rate higher, and
the side effects more troublesome [1].
Trimethoprim-sulfamethoxazole (160/800
mg [1 double- strength tablet] twice-daily
for 3 days) is an appropriate choice for therapy, given its efficacy if local resistance rates
do not exceed 20%. The threshold of 20% as
the resistance prevalence at which the agent
is no longer recommended for empirical
treatment of acute UC [19].
Fosfomycin trometamol (3 g in a single
dose or two-days regimen), where it is
available is an appropriate choice for therapy due to minimal resistance and propensity for collateral damage, but it appears to
have inferior efficacy compared with fluoroquinolones [20]. Furthermore fosfomycin
should be reserved for important uses in
countries where nosocomial outbreaks of
carbapenem-resistant Klebsiella pneumoniae (KPC) are ongoing, because many KPC
isolated from UTI are still susceptible to
fosfomycin. Therefore the use of fosfomycin for UC should be considered also for
“collateral damage” as selection of resistance in most important nosocomial patho-
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gens. This concept should be applied to
fosfomycin more than to fluoroquinolones
[21, 22]. Fosfomycin has also a high rate of
emergence of resistance when used alone
against Enterobacteria [23]. Fosfomycin is
active against bacteria in the planktonic
phase in urine but not against bacteria that
adhere to the epithelial cells or are included inside these cells and therefore relapses
might be more frequent [23].
Nitrofurantoin remains a valuable drug, although it is ineffective against Proteus mirabilis. Unfortunately the manufacturers in
the past have promoted this drug for use in
a dose of 100 mg every 6 h for five days,
which frequently causes nausea or vomiting. Repeated studies over the past decades
have shown the same efficacy and minimal
side effects with 50 mg 8-hourly for five
days. A macrocrystalline formulation of
nitrofurantoin is associated with fewer gastrointestinal side effects, and a dose of 100
mg every 12 hours is currently recommended [1].
Fluoroquinolones are the most studied antibiotic for UC. Ciprofloxacin 250 mg b.i.d for
3 days was as effective as ciprofloxacin given for 7 days, using the same regimen [1].
In order to understand differences among
fluoroquinolones used in UTI, not only
UC, prulifloxacin was tested in comparison
with ciprofloxacin 500 mg every 12 h. Microbiological eradication was achieved in
97% of patients treated with prulifloxacin
and ciprofloxacin, but at the early followup, the rate of patients showing successful
treatment was 90.8% in the prulifloxacin
group, and 77.8% in the ciprofloxacin group
(p=0.008). Clinical success rates at 5-7 days
(98,1% vs 98,2%) and at 30 days (97,1% vs
96,3%) after prulifloxacin or ciprofloxacin
therapy were similar [24].
Among the fluoroquinolones, prulifloxacin and levofloxacin have a very broad
spectrum of antimicrobial activity, which
covers both Gram-positive and Gram-negative, including P. aeruginosa. Prior studies

have shown that prulifloxacin has very potent in vitro antimicrobial activity against
Gram-negative pathogens and more potent
than levofloxacin [25]. The prulifloxacin
MICs and minimum bactericidal concentrations tend to be equal or even lower
compared with ciprofloxacin, while they
are generally lower compared with levofloxacin, for most Gram-negative pathogens, including P. aeruginosa. The mutant
prevention concentration of prulifloxacin
has also been shown to be lower in comparison with other relevant fluoroquinolones for both E. coli and P. aeruginosa [26,
27]. This ability to prevent the generation
of resistant strains might be very useful
in case of single dose treatment of UC.
Regarding specifically the urinary tract
pathogens studied, prulifloxacin had more
potent activity than levofloxacin against
the uro-pathogens and more potent activity than ciprofloxacin against P. mirabilis
and S. saprophyticus. Fluoroquinolones are
more effective than amoxicillin/clavulanate and cotrimoxazole [1].
Single dose therapy
The single dose strategy might be accepted
more favorably by patients, might have less
adverse events (e.g. rashes, gastrointestinal
symptoms, vaginal candidiasis), it may reduce the cost of treatment and might reduce
antibiotic pressure and therefore the collateral damage on isolation of MDR microorganisms.
A woman that is treated successfully with
single dose therapy is unlikely to have a
urinary tract abnormality [28]. The practical
consequence of this is that only those women who are single-dose failures warrant a
prolonged antibiotic therapy and/or urinary tract investigation [29].
The patients should be instructed to return
only if the symptoms failed to be resolved
or they recurred shortly after finishing treatment and in this case urine culture could be
useful [30].
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Table 1 - Pharmacokynetic parameters of ulifloxacin
after administration of a sigle dose of 600 mg of prulifloxacin.

C max

t max

t 1/2

1,6 µg/ml

1h

10,7 h

Prulifloxacin 600 mg/day single dose was
compared with pefloxacin 800 mg/day single dose in 239 women with UC [31]. The microbiological eradication was similar in both
treatment arms (97% vs 96%). The clinical
efficacy rate was also similar with only 7,8%
and 15,7% failure in the prulifloxacin and pefloxacin-treated patients respectively, these
results were confirmed after 30 days [31].
Prulifloxacin with its long half-life (10,7
hours), favorable C max 1,6 mg/L (Tab. 1)
and long post-antibiotic effect, including a
potent anti-gram negative activity might be
the right solution for a single tablet therapy for UC. Furthermore prulifloxacin is not
active against anaerobes and it might have
less impact on fecal microbioma thus being
useful in reducing the incidence of C. difficile
colitis and selection of MDR gram-negative.
In English literature, so far, there are no cases of C. difficile associated to prulifloxacin
use [32].
Fluoroquinolones are the most frequently
used drugs to treat UC [33]. Therefore in
this class of antibiotic; a drug with the above
mentioned characteristics such as prulifloxacin may be very useful. UC is a bladder

infection that involves all mucosa layers,
therefore the drugs of choice have to penetrate the deeper layers of bladder. This may
be the reason why fosfomycin may be less
effective than quinolones in the treatment of
UC. In case of failure of eradication of the
microorganism from the bladder, the epithelial layer may be further damaged and
subsequent relapse or recurrence might occur [34].
Early clinical and microbiological efficacy of
different classes of antimicrobial in UC, in
single dose or in multiple dose regimens are
listed in table 2. In table 2 are listed the drugs
used for single dose therapy.
Antimicrobial stewardship
Although principles of appropriate use
of antibiotics have been encouraged since
the introduction of antimicrobials, now
they are more urgent than ever. The antimicrobial stewardship programs (ASP)
have been designed to improve antibiotic
prescription and they have proven highly
successful in improving antibiotic use, although their impact has been difficult to
measure [35]. Effective ASP might have an
impact on antibiotic selection and duration
in UTI [36].
ASPs are necessary, not only in the hospital,
but also in the community, in fact MDR microorganism are no longer limited to health
care settings [37].

Table 2 - Early efficacy of different treatment for UC.

Drug

Dose

Cotrimoxazole

160/800 mg b.i.d
for 3-7days

Mean age of women
included in the studies

Early clinical
efficacy %

Early microbiological
efficacy

32 (18-58)

91 (86-100)

91 (85-100)

Nitrofurantoin

100 mg b.i.d.for 5-7days

35 (16-89)

92 (87-95)

87 (82-92)

Fosfomycin

3 g sigle dose

38 (15-92)

91 (83-95)

83 (78-98)

Fluoroquinolone

Variable (3-7 days)

35 (18-89)

90 (81-98)

91 (78-96)

Fluoroquinolone
single dose

Ciprofloxacin 500 mg
Prulifloxacina 600 mg
Pefloxacina 800 mg

18-65
25-47
25-47

91
92
84

91
97
92

Beta-lactams

Variable (3 days)

30 (18-59)

86 (79-98)

81 (74-98)
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One of the most common infections encountered in emergency departments (ED) and
in the community is urinary tract infections
(UTIs).
These common infections are managed in
both in- and outpatient settings, and ED
practitioners and general practitioner (GP)
are involved with establishing empiric and
definitive treatment.
Antimicrobial over-prescribing in the ED
and community determines “collateral damage” also in the community. Therefore, ED
and general practitioners are important targets for ASP initiatives in order to produce
beneficial effects in the community.
Asymptomatic bacteriuria (ASB) does not
require antibiotic treatment [38]. UTI diagnosis based on a urinalysis (UA) or dipstick
alone in the absence of symptoms leads to
overuse of antibiotics [39]. UC might be another field of application of ASP in ED and
community.
In fact UC does not need microbiology and
the diagnosis is only based on clinical judgment. In the past pharmaceutical companies
have pushed for longer therapy in order to
avoid failure but with more incidence of adverse effects and selection of resistance. Prulifloxacin might be an important agent to use
for ASP in the community. From our perspective, it is useful that a pharmaceutical company support a shorter treatment for UTI.
Panel conclusion
Episodes of acute cystitis occurring occasionally in healthy pre-menopausal,
non-pregnant women, with no history suggestive of an abnormal urinary tract, are
generally classified as UC. The diagnosis
of UC is clinical. Laboratory examination is
not necessary. If the patient’s problems are
not resolved by a single tablet therapy, further investigation will be necessary, including urinalysis, urine culture and study of
the urinary tract.
Among the fluoroquinolones, prulifloxacin
has a very broad spectrum of antimicrobial

activity, which covers both Gram-positive
and Gram-negative aerobes, including E. coli.
Prulifloxacin was approved for single dose
therapy for UC in Italy, due to its long halflife and long post-antibiotic effect. Because
it has no activity against anaerobes, its effect
on fecal microbioma might be less important with respect to other fluoroquinolone.
In conclusion UC might be treated with a
single dose of an effective fluoroquinolone
such as prulifloxacin.
Patients may better accept the use of a single dose therapy that may have less adverse
effects, less impact on gut microbioma and
also it might be less expensive. In an antimicrobial stewardship program of the community, a single dose therapy for UC may have
a positive ecological impact.
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