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Introduction 
The incidence of cystitis is much higher than that of pyelonephritis. 

Uncomplicated UTIs are episodios of acute cystitis or pyelonephritis 
when it occurs in a healthy premenopausal, non-pregnant woman with 
no known urological abnormalities (structural or functional).1–5 UTI 
that do not meet these criteria is considered complicated. This review 
is focused on management of acute uncomplciated cystitis. Although 
some experts may consider “uncomplicated” those UTIs occurring 
in postmenopausal women or in well-controlled diabetic women 
without urological sequelae6 a discussion of specific management 
of these groups is beyond the scope of this article. In 2011, the 
Infectious Diseases Society of America (IDSA) in collaboration 
with the European Society for Microbiology and Infectious Diseases 
(ESCMID) published a clinical practice guideline on the treatment of 
women with acute uncomplicated cystitis and pyelonephritis.1

This document has become an invaluable reference in the 
management of UTI. In this guideline the resistance pattern among 
the uropathogens along with the potential for collateral damage of 
the antimicrobials were considered as important factors in making 
optimal treament choices; and, thus were reflected in the rankings 
of recommendations. With respect to antimicrobial susceptibility of 
uropathogenic bacteria, this guideline pointed out two important facts:

a. Antibiotic resistance of uropathogens is increasing over the 
past years. 

b. The resistance pattern shows a considerable geographic 
variability between countries and even regions. 

For example, in an international survey of the antimicrobial 
susceptibility of uropathogens from uncomplicated UTI, the overalll 
resistance rates among uropathogens were usually higher in Portugal 
and Spain than in other European countries.7 Thus, as it was recognized 
in theseguidelines, “a specific treatment recommendation may not be 
universally suitable for all regions or countries”.1 On the other hand, 
the IDSA advised the need for resistance surveillance studies over 
time at local practice and/or health care system levels for sustained 

optimization of empirical therapy. Therefore, the guidelines have to be 
periodically revised because of the continuously evolving resistance 
of uropathogens to antimicorbial agents, developtment of new agents, 
and production of studies showing superiority/inferiority of agents, 
as well as studies redefining appropriate lengths of therapy. In this 
regard, the Spanish Society of Clinical Microbiology and Infectious 
Diseases (SEIMC) has recently updated a clinical guideline on the 
diagnosis and treatment of UTI.8 Our review is intended to incorporate 
the recent knowledge in these aspects. To do so, a consideration of 
antimicrobial resistance and collateral damage must be done. 

Antimicrobial resistance

The microbial spectrum of uncomplicated cystitis and 
pyelonephritis consists mainly of Escherichia coli (75-95%), 
with occasional other species of Enterobacteriaceae, such as 
Proteus mirabilis and Klebsiella pneumoniae, and Staphylococcus 
saprophyticus (particularly in young females who are sexually 
active).1–11 Other gram-negative and gram-positive species are rarely 
isolated in uncomplicated UTI. Moreover, a recent study has shown 
that in women with acute uncomplicated cystitis, enterococci and 
group B streptococci isolated from midstream urine were often not 
found in bladder urine obtained simultaneously by catheterization.12 
Therefore, antimicrobial susceptibilty patterns of E. coli in particular 
should be taken into account in empirical antimicrobial selection for 
uncomplicated UTI. Resistance pattern of E. coli strains responsible 
for uncomplicated UTI changes considerably between regions and 
countries. Thus, a specific recommendation may not be applicable 
for all regions or countries. Active surveillance studies of in vitro 
susceptibility of uropathogens in women with uncomplicated cystitis 
are advisable in making decisions about empirical therapy. 

Local resistance rates reported in hospital antibiograms may 
be biased by cultures of samples from inpatients or those with 
complicated infection and may not predict susceptibilities in women 
with uncomplicated community-acquired infection, in whom 
resistance rates tend to be lower.14 Thus, prospective and unbiased 
resistance surveillance studies of uropathogens, preferably at the 
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Abstract

Urinary tract infection (UTI) is the most common bacterial infection encountered in the 
ambulatory care setting. Many women have had at least one symptomatic UTI, and some of 
them have had mutiple recurrences.1–3 In 2007, a nationwide Spanish poll was conducted on 
6,545 randomized women and revealed that 37% had at least one episode of lower UTI, and 
32% of them had suffered two or more episodes.4 So, since UTI in females is an infection so 
frequent in the communiy, each improvement of management will have a high impact not 
only on the quality of live of the individual but also on the health system as a whole. Acute 
cystitis is an infection of the bladder and is referred to as a lower UTI. Pyelonephritis is 
infection of the kidney, the upper urinary tract; is more severe and can occur in conjunction 
with acute cystitis. In practice, it is sometimes difficult to make a clear distinction between 
these two clinical síndromes.3–5
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local practice, is essential to guide empirical antimicrobial decisions 
in uncomplicated UTI. Studies reporting in vitro susceptibility of 
E. coli causing uncomplicated UTI in North America and Europe 
demonstrated considerable geographic variability in susceptibility 
and a general trend toward increasing resistance.1–15 These studies also 
revealed that, among the antimicrobials in common use for treatment 
of uncomplicated UTI, nitrofurantoin, fosfomycin and pivmecillinam 
(the latter not licensed in Sapin) have preserved their in vitro activity 
in all the countries investigated.1–15 Thus, these 3 antimicrobials were 
considered in the IDSA guidelines appropriate antimicrobials for 
empirical therapy in most regions.1

In Spain, resistance patterns of E. coli also varies between 
regions. In a survey of 515 women with uncomplicated cystitis,4–10 
susceptibility rates of E. coli were the following: nalidixic acid, 
73%; ciprofloxacin, 89%, fosfomycin, 97%; nitrofurantoin, 
94%; ampicillin, 35%; amoxicillin-clavulanic acid, 78% (18.6% 
inermediate resistance and 3.6% resistant), cefuroxime axetil, 75% 
(22.9% intermediate resistance and 1,7% resistant); mecillinam, 
94%, and cotrimoxazole, 66%. These results were corroborated in a 
study by Cuevas et al.16 These data indicate the very high level of 
resistance among the uropathogenic E. coli in Spain, which invalidate 
many antimicrobials for empirical use. Epidemiological studies have 
shown that either the use of trimethoprim-sulfamethoxazole or travel 
outside United Sates in the preceding 3-6 months are independent 
risk factos for resistance to this drug in women with uncomplicated 
cystitis.1 In fact, a recent paper from Greek has shown that the use of 
co-trimoxazol or a fluroquinolone in the previous three months was 
significantly associated with the isolation of a strain of E. coli resistant 
to co-trimoxazol or ciprofloxacin, respectively.17

Treatment of acute uncomplicated cystitis is usually empirical. 
As the population resistance prevalence of a specific agent increases, 
one can asume that the likelihood of failure may outweigh the benefit 
of using a particular drug empirically. In the case of trimethoprim-
sulfamethoxazole, a resistance prevalence of 20% is the threshold 
at which the agent is no longer recommended for treatment of acute 
cystitis. The threshold of 20% is based on expert opinion derived 
from clinical, in vitro, and mathematical modeling studies.1–18 There 
are insufficient data for other cystitis antimicrobials to recommend 
resistance thresholds, and the decision to avoid a particular antibiotic 
will vary in an individual practitioner basis.1

Collateral damage

“Collateral damage” is a term to describe ecological adverse 

effects of antimicrobial therapy, such as the selection of drug-resistant 
organisms and colonization or infection with multidrug-resistant 
organisms. Ecological adverse effects have been observed with use 
of broad spectrum cephalosporins and fluoroquinolones. Use of broad 
spectrum cephalosporins has been linked to subsequent infeciton with 
vancomycin-resistant enterococci, extended-spectrum beta-lactamase 
(ESBL)-producing K. pneumoniae, beta-lactam-resistant Acinetobacter 
species, and Clostridium difficile.1 Use of fluoroquinolones has been 
linked to infection with methicillin-resistant Staphylococcus aureus, 
and with increasing fluoroquinolone resistance in Gram-negative 
bacilli, such as Pseudomonas aeruginosa.1 It has been suggested that 
the preserved in vitro susceptibility of E. coli to nitrofurantoin and 
fosfomycin over many years of use migth be due to the only minor 
collateral damage on normal fecal flora these antimicrobials cause1. 
In contrast, increased rates of antimicrobial resistance have been 
observed with antimicrobials that affect the normal fecal flora more 
significantly, such as trimethoprim, trimethoprim-sulfamethoxazole, 
quinolones and ampicillin.1

Collateral damage merits attention in treatment of actue 
uncomplicated cystitis. Firstly, because untreated cystitis rarely 
progresses to symptomatic upper-tract infection or sepsis.1,2 On 
the contrary, the infection may cure in 25-42% of women without 
treatment or inappropriate treatment1. However, data do not justify 
witholding antimicrobial therapy in acute cystitis, because treatment 
with placebo is associated with prolongation of symptoms as well as 
a small risk of progression to pyelonephritis.1–19 Thus, uncomplicated 
UTI is one of the most common indications for antimicrobial use in 
medicine. Second, very small collateral damage repeated many times 
may accumulatively magnify the impact of collateral damage when 
it occurs.1

Methods
We searched the Spanish and English-language medical literature 

from Januray 1, 2010 to June 30, 2017, using PubMed database. 
We used the key word cystitis with the following filters: acute 
uncomplicated UTI, women, clinical trials, and specific antimicrobials 
or classes of antimicrobials. We also reviewed bibliographies of the 
retrieved articles as well as systematic reviews for additional relevant 
studies. We excluded antibiotics that are currently not available 
in Sapin, as well as studies that included enrolled patients with 
complicated UTI. We used the grading scale of the Spanish Society of 
Clinical Microbiology and Infectious Diseases (SEIMC) for ranking 
the grades of recommendation (A-E) and for the level of scientific 
evidence (I-III)8 (Table 1).

Table 1: Level of scientific evidence and grades of recommendation.

Level/Grades Definition

Level of scientific evidence

I Evidence obtained from ≥1 randomized clinical trial

II Evidence obtained from ≥1 well-designed non-randomized clinical trial, or cohort studies, or case-control-studies, especially if they have 
been performed in more than one centre

III Evidence obtained from documents or opinions of experts, base don clinical experience or case series

Grades of recommendation

A Good evidence to recommend the use of a measure or practice

B Moderate evidence to recommend the use of a measure or practice

C Poor evidence too recommend the use of a measure or practice

D Moderate evidence to discourage the use of a measure or practice

E Good evidence to discourage the use of a measure or practice
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Management of acute uncomplicated cystitis

In women with classic symptoms of cystitis, neither urine culture 
nor dipstick are necessary for management.2–6 Nevertheless, if done, a 
negative dipstick or microscopic examination for pyuria would raise 
great suspicion that the diagnosis of cystitis is incorrect.2 So, rapid 
urine test for detection of nitrites and leucocytes have a high negative 
predictive value in the diagnosis of acute cystitis; thus it could reduce 
the amount of prescribed antibiotics. For this reason, some guideliens 
on acute uncomplicated cystitis recommend their systematic use, such 
as the French, the Scottish and that of the Europena Association of 
Urology.14 In cases of symptoms which do not respond or if they recur 
after therapy is discontinued, the possibility of upper urinary tract 
infection should be contemplated and urine culture is indicated.2–6 
Forcing fluids has been advocated for the therapy of UTI2. Because 
there is no evidence that forcing fluids improves the results of 
appropriate antimicrobial therapy, and because continuous hydration 
is inconvenient, some experts are not in favor of this approach.2 
Accordingly, forcing fluids in the treatment of acute uncomplicated 
cystitis should not be recommended (C-III).

The optimal agent for therapy of a patient with acute uncomplicated 
cystitis depends on a number of factors, such as side effects, cost, 
and inconvenience of different therapeutic regimens. Each agent may 
have advantages and disavantages related to its use and the choice 
of therapy should be made on an individual basis. Appropriate use 
of antibiotics for urinary tract requires selection and administration 
of the right dosage of the most suitable antibiotic for a determined 
time period to eliminate pathogens quickly and successfully. In the 
past, 7 to 10 days of therapy was routinely recommended for women 
with cystitis.2–20 However, it has become apparent that most women 
with cystitis can be cured with much shorter courses of therapy 
and, in fact, many with only a single dose of an antimicrobial agent. 
The advantages of short-course therapy include a lower cost, better 
compliance, fewer side effects, and perhaps less intensive selective 
pressure for the emergence of resistant organisms in gut, urethral, or 
vaginal flora.2–7

Single-dose therapy with certain agents achieves high urinary 
concentrations that are prolonged for at least 12 to 24 hours and 
eliminates infection when presumably confined to the bladder.2 
Historically, regimens such as single oral doses of 3 g of amoxicillin, 
one to two double-strength tablets of trimethoprim-sulfamethoxazole, 
sulfonamides, tetracycline, trimethoprim, nitrofurantoin, fosfomycin, 
cephalosporins, fluoroquinolones, and a single injection of 
aminoglucoside were evaluated with high cure rates.2 Actually, 
only fosfmomycin trometamol is approved by the U.S. Food and 
Drug administration for single-dose (3 g oral powder) teatment of 
uncomplicated lower UTI. In the same way, a meta-analysis study 
has shown that antibiotic therapy for 3 days is similar to prolonged 
therapy (5-7 days) in achieving symptomatic cure for cystitis, while 
the prolonged treatment is more effective in obtaining bacteriological 
cure.21 The shorter regimen is also associated with fewer side 
effects and lower costs.21,22 Table 2 lists the currently dosage and 
recommended duration of therapy of some antimicrobials agents in 
common use for acute uncomplicated cystitis. 

Fosfomycin trometamol

 Fosfomycin was discovered in 1969 as a member of a novel class 
of phosphonic antibiotics.23–26 In Spain, fosfomycin is available as 

disodium fosfomycin for intravenous use and as oral formulations, 
either as calcium salt and tromethamine salt (synonym trometamol). 
The latter can be used as single dose and this is the oral form usually 
prescribed. However, in a recent open-label study from Japan,27 it was 
estimated that fosfomycin calcium, 1 g administered three times daily 
for 2 days, provides comparable efficacy to a single-dose treatment 
of 3 g fosfomycin tromethamine. Fosfomycin has broad-spectrum 
bactericidal activity against staphylococci, enterococci, Haemphilus 
spp, and most enteric Gram-negative bacteria, including 95,5% of 
extended-spectrum β-lacamase (ESBL)-producing E. coli.23–30 In 
addition, 97% of AmpC-producing E. coli isolates obtained by clinical 
laboratories across Canada from 2007 to 2013 were susceptible to 
fosfomycin.15 Also, strains of E. coli producing metallo β-lactamase 
are susceptible to fosfomycin.26–28 

Table 2 Empirical treatment of acute uncomplicated cystitis. Dosages and 
duration of treatment

Antibiotic  Dosage  Duration(Days) 

 First-line agents 

 Fosfomycin Trometamola  3 g single dose  Single dose 

 Fosfomycin Calciuma,b  1 g tid  2 

 Nitrofurantoin Macrocrystalsa,c  50-100 mg qid  7-May

 Pivmecillinam  400 mg bid  3 

 Second-line agents 

 Ciprofloxacind  250- 500 mg bid  3 

 Levofloxacind  250-500 mg once  3 

 Norfloxacind  400 mg bid  3 

 Ofloxacind  200 mg bid  3 

 Amoxicillin-Clavulanatea  500/125 mg tid  7 

 Cefuroxime Axetila  250-500 mg bid  7 

 Cefaclora  250 mg bid  7-May

 Cefiximea  400 mg once  7

 Cefpodoxime-Proxetila  100 mg bid  7-Mar

 Ceftibutena  400 mg once  7-May

 Trimethoprim-Sulfamethoxazoled  160/800 mg bid  3 

 Trimethoprimd,e  100-150 mg bid  3 

bid: Twice daily; qid: Four times daily; tid: Thrice daily.
a. These antibiotics present nob clear risk to the fetus, on the 

basis of studies in animals, humans, or both (pregnancy 
category B).

b. Dose and duration taken from reference 14. 
c. Administer with meals. Manufacture’s in Spain recom-

mends 100 mg tid.
d. These antibiotics have shown an adverse effect on the fetus 

on the basis of studies in animals (pregnancy category C); 
use only if the potential benefit justifies the potential risk 
to the fetus.

e. Trimethoprim is commercialized in Spain as 160 mg table-
ts.
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Fosfomycin trometamol is administered solely for therapy of acute 
uncomplicated cystitis as a single 3 g dose and is not indicated for 
pyelonephritis.1–25 It is best absorbed if given before food intake. It 
achieves high concentration in the urine and maintains high levels 
for over 24 hours.23–25 Several clinical investigations have compared 
the clinical and microbiologic efficacy of fosfomycin with respect to 
other first line antimicrobials for uncomplicated cystitis. The clinical 
efficacy of one (3g) dose of fosfomycin (91% cure) is comparable 
to nitrofurantoin (93%), trimethoprim-sulfamethoxazole (93%) 
and fluoroquinolones (90%) in acute uncomplicated cystitis.1 The 
microbiologic cure rate of fosfomycin (80%) is lower than comparable 
antibiotics at 88% to 94%.1–6 However, a recent meta-analysis of 27 
trials found no difference in efficacy between fosfomycin and other 
antibiotics for the treatment of cystitis and found that fosfomycin 
was associated with significantly fewer adverse reactions in pregnant 
women.31 In addition, in a recent randomized single-blinded study, 
single dose fosfomycin at 3 g was as effective as ciprofloxacin, at 500 
mg twice a day for 5 days, in the treatment of acute uncomplicated 
cystitis.32

Additional usefulness of fosfomycin is in the treatment of 
multidrug-resistant organisms. Several in vitro studies have 
demonstrated that fosfomycin is active against vancomycin-resistant 
Staphylococcus aureus, and ESBL-producing Gram-negative rods.1–25 
Two studies evaluated oral treatment with fosfomycin trometamol 
for lower urinary tract infections with ESBL-producing E. coli, 
either as a 3 g single-dose or once every other nigtht for three days. 
Treatment with fosfomycin was associated with clinical cure in 
75 of the 80 (93.8%) patients included in these two studies.29,30 In 
adition, observational studies have also shown that fosfomycin can 
be effective in the treatment of urinary tract infections due to K. 
pneumoniae carbapenamase-producing Enterobacteriaceae with 3-g 
doses repeated every 48 to 72 hours.25 Therefore, as resistance among 
uropathogens causing community-acquired uncomplicated cystitis 
increases, fosfomycin may become more useful, particularly if no 
other oral agents with in vitro activity are available.1–25

Finally, fosfomycin appears to have minimal propensity for 
collateral damage. Although the effect of fosfomycin on the intestinal 
flora after intake of a single 3-g dose has not been well studied, the 
effect is probabley minor.1 This asumption is suspected by the high rate 
of E. coli susceptibility in regions with frequent use of fosfomycin for 
uncomplicated cystitis in women.1 The convenience of a single-dose 
regimen, in vitro activity against resistant Gram-negative rods, and 
minimal propensity for collateral damage make fosfomycin a useful 
choice in the treatment of acute uncomplicated cystitis, particularly 
in areas, like Spain, where other antimicrobials are no longer useful 
for empirical therapy due to an unacceptable rate of resistances. The 
European Association of Urology and the Infectious Diseases Society 
of America list fosfomycin as first-line therpay for uncomplicated 
cystitis in women, despite it might be slightly less efective than other 
agents.1 Recently, the Spanish Society of Clinical Microbiology 
and Infectious Diseases (SEIMC) has also considered fosfomycin 
as first-line therpay for uncomplicated cystitis.8 Thus, fosfomycin 
trometamol (3 g in a single dose) is an appropriate choice for therapy 
in uncomplicated cystitis due to minimal resistance and propensity for 
collateral damage, but it appears to have a slightly inferior efficacy 
compared with other satadard short-course regimens (A-I).

Nitrofurantoin

 Nitrofurantoin, belonging to a group of synthetic nitrofuran, 

was initially introduced as a microcrystalline form. In 1967 a 
macrocrsitalline form with improved gastrointetinal tolerance 
became available.20–33 Nowadays, there are two basic presentations 
of nitrofurantoin: the macrocrystalline form and a mixture of the 
microcrystalline and macrocrystalline forms (25 mg macrocristals 
plus 75 mg monohydrate form),25–33 blended in a patented dual 
delivery system, which is known in USA as nitrofurantoin 
monohydrate/macrocristals.34 For therapy of UTIs nitrofurantoin 
in the macrocrystalline formulation is given orally at 50 to 100 mg 
four times daily.20–25 The dose of the mixture of microcrystalline and 
macrocrystalline formulation is 100 mg twice a day.25–34 This latter 
presentation is not commercialized in Spain. 

The mechanisms of bacterial activity appears to involve multiple 
sites, including inhibition of ribosomal translation, bacterial DNA 
damage, and interference with the Krebs cycle. Nitrofurantoin is active 
against more tan 90% of E. coli strains causing UTI.4–25 Resistance to 
nitrofurantoin is uncommon, probably because of the multiple sites 
of action of the drug. However, Proteus, Serratia and Pseudomonas 
have natural resistance to nitrofurantoin.25 Enterococci, including 
those vancomycin-resistant, are susceptible to nitrofurantoin. S. 
aureus and S. saprophyticus are usually susceptible.25 Nitrofurantoin 
could also be a further option for oral antimicrobial treatment of 
acute uncomplicated cystitis produced by ESBL-producing bacteria.30 
However, there is a growing concern of increasing resistance of 
ESBL-producing organisms against nitrofurantoin, particularly in 
hospital-acquired infections.15 

Absorption is improved when nitrofurantoin is taken with food.25 
Serum concentrations of nitrofurantoin are low or undectectable 
with standard oral doses, as are concentrations in prostatic secretions 
to be used in patients with prostate infections.25–33 The antibiotic is 
eliminated predominatly in urine, where the drug concentration (50 
to 250 µg/mL) easily exceeds the MIC of 32 µg/mL. Nitrofurantoin 
should not be administered to patients with substantial renal 
insufficiency (creatinine clearance < 60 m/min);25–34 but Cunha et 
al.35 has recently observed that the drug is highly effective in patients 
with creatinine clearance of 60-30 mL/min.35 Nitrofurantoin has been 
used safely in pregnant women and children.2–25 Past studies with 3 
days of treatment with nitrofurantoin demonstrated persistence of 
the pathogen in the periurethral, vaginal, and rectal areas, so a 7-day 
course was recommended.1–33 In a randomized clinical trial Gupta et 
al.36 showed that a 5-day regimen of nitrofurantoin was comparable 
with 3 days of trimethoprim-sulfamethoxazole in the treatment of 
women with cystitis.36

Thus, most authorities are in agreement with the recommendation 
of a 5-day course of nitrofurantoin for the treatment of acute 
uncomplicated cystitis. In earlier non comparative studies bacteriologic 
and clinical responses in patietns with acute uncomplicated cystitis 
ranged from 61 to 100 percent.20 More recent studies have indicated 
an early clinical cure rate with nitrofurantoin of 79% to 95% and 
a microbiologic cure rate of 79 to 92%.1–33 Taken together, clinical 
efficacy studies indicate an overall equivalence between nitrofurantoin 
given for 5 or 7 days and trimethoprim-sulfamethoxazole, 
ciprofloxacin and single-dose fosfomycin trometamol. However, 
microbiological cure rate consistently showed a slightly more 
favorable effect for comparators.25–33 Nitrofurantoin is now considered 
a first-line therapeutic agent for acute uncomplicated cystitis because 
of the efficacy of a 5-day course and little risk for collateral damage 
to the normal human flora.1–8 Nitrofurantoin should not be used for 
treatment of pyelonephritis.1–33 Nitrofurantoin macrocrystals (50-100 
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mg 4 times daily for 5 days) is an appropriate choice for therapy of 
acute uncomplicated cystitis, due to minimal resistance and propensity 
for collateral damage and efficacy comparable to other antimicrobials 
agents used for treatment (A-I).

Fluoroquinolones

Several studies have demonstrated the efficacy of fluoroquinolones 
in the tratment of UTI. Overall clinical and bacterial efficacy rates 
in the studies are consistently high, although they wer occasionally 
<90%.1 A recent meta-analysis study has shown that fluoroquinolones 
(ciprofloxacin and gatifloxacin) are the most effective therapy for 
uncomplicated UTI in comparison with other antimicrobials.37 
According to a Cochrane analysis all fluoroquinolones (at 
comparable dosages) suitable for the treatment of UTI showed the 
same effectiveness for this indication but tolerability differed.38 
Thus, fluoroquinolones remain very effective for the treatment 
of acute cystitis, although increased fluoroquinolone resistance 
among community uropathogens is limiting the usefulness of this 
antimicrobial class.1–37 Single-dose fluoroquinolone therapy may be 
an option for actue uncomplicated cystitis but with possibly lower 
efficacy rates than with 3-day regimens. On the other hand, an 
extended released formulation of ciprofloxacin (500 mg oral once 
daily) was comparable to conventional ciprofloxacin dose (250 mg PO 
twice daily) when both were given for three days.1 This formulation is 
not available in Spain.

The main concern with respect to fluoroquinolones use in acute 
cystitis is the appearance of resistance, not only among uropathgens 
but also other organisms, causing more serious and difficult-to-treat 
infections at other sites, including meticillin resistant S. aureus 
(MRSA).1 However, not all experts agree with this contention.2 
They believe that a short course of fluoroquinolones for cystitis 
probably adds little pressure to spread of resistance compared with 
the widespread not indicated use of fluoroquinolones. In any case, in a 
recent systematic review and meta-analysis the authors concluded that 
fluoroquinolones have no added value over other antibitoic groups 
(nitrofurantoin, beta-lactams and trimthoprim-sulfamthoxazole) 
for the treatment of acute uncomplicated UTI.19 Moreover, the 
U.S. Food and Drug Administration advises that the serious side 
effects assoicated with fluoroquinolone antibarerial drugs generally 
otuweigh the benefits for patients with non serious infections, such 
as uncomplicated urinary tract infections.39 The fluoroquinolones 
(ciprofloxacin, levofloxacin, norfloxacin and ofloxacin) are highly 
efficacious in 3-day regimens (A-I) but should be considered 
alternative antimicrobials for acute uncomplicated cystitis, because 
they have a high propensity for collateral damage (B-III).

β-Lactams

Pivmecillinam (or amdinocillin pivoxil) is an orally active prodrug 
of mecillinam, an extended spectrum penicillin, which is used 
exclusively for treatment of lower UTI. In the IDSA guidelines, it was 
proposed as a first-line drug for empirical treatment of uncomplicatd 
cystitis, because of minimal resistance and propensity for collateral 
damge. However, neither pivmecillinam nor mecillinam are licensed 
in Spain. Ampicillin and amoxicillin can no longer be recommended 
as empirical treatment in acute uncomplicated cystitis given the 
relatively poor efficacy and the very high prevalence of antimicrobial 
resistance to these agents worldwide. The most used β-lactams for the 
treatment of uncomplicated UTI have been amoxicillin-clavulanate 
and oral cephalosporins. The oral cephalosporins of second generation 
(cefuroxime axetil, cefaclor) have imporved activity against E.coli 

compared with those of first generation (cepahlexin, cefadroxil), 
but lower activity compared with those of third generation (cefdinir, 
cefditoren pivoxil, cefixime, cefpodoxime proxetil and ceftibuten).

In the ARESC study the overall susceptibility pattern of E.coli 
and the total of uropathogens for cefuroxime was very similar to that 
of amoxicillin-clavulanate. Cefdinir, a widely used cephalosporin 
in United States, is not commercialized in Spain. Most studies 
demonstrate that β-lactams are generally inferior in cure rate to the 
fluoroquinolones and TMP-SMX. A recently published randomized 
controlled trial on cefpodoxime, a before promising oral cephalosporin, 
by Hooton and co-workers has showed that cefpodoxime was inferior 
to ciprofloxacin.40 In addition, a recent meta-analysis study showed 
the lowest efficacy of amoxicillin-clavulanate in comparison with 
other antibitoics for the treatment of acute cistitis.37 One possible 
explanation for this inferiority is that use of β-lactams is associated 
with a lower rate of eradication of vaginal uropathognes, persisting 
the reservoir for infection. Additionally, amoxicillin clavulanic acid 
may be useful in the therapy of patients with cystitis due to ESBL-
producing Enterobacteriacea. Rodriguez-Baño et al.29 used amoxicillin 
clavulanate (500mg/125 mg thrice daily, for 5-7 days) in a series of 
37 patients with cystitis caused by ESBL-producing E. coli and it was 
associated with a favourable overall cure rate of 84%.

Broad-spectrum cephalosporins, in particular, have been associated 
with collateral damage, the most concerning of which is ESBL 
resistance among Gram-negative bacteria. Therefore, experts advise 
avoidance of β-lactams for empirical therapy of uncomplicated cystitis 
unless none of the first-line recommended agents are appropriate. If 
the use of one β-lactam is chosen, the duration of treatment should 
be of seven days, since a shorter course is not adequate for -lactams 
antibiotics. β-lactam agents other than pivmecillinam, including 
amoxicillin-clavulanate, cefaclor, ceftibuten and cefpodoxime-
proxetil in 7-day regimen are appropriate choices for therapy when 
other recommended agents cannot be used (B-I). The β-lactams 
generally have inferior efficacy and more adverse effects, compared 
with other UTI antimicrobial (B-I). Ampicillin and amoxicillin should 
not be used for empirical teatment of uncomplicated cystits, given 
the high prevalence of antimicrobial resistance to these agents (E-II). 

Trimethoprim-sulfamethoxazole (TMP-SMX)

TMP-SMX (160/800 mg [1 double-strength] twice-daily for 3 days) 
is a highly effective antimicrobial for therapy of acute uncomplicated 
cystitis, with clinical and microbiological cure rates ranging between 
86% to 100% and 85% to 100%, respectively. Moreover, it is not 
thought to have an important propensity for collateral damage, as it 
is observed with broad-spectrum cephalosporins or fluoroquinoles. 
Thus, it was recommended as a first-line agent in the IDSA guideliens 
for uncomplicated cystitis when the rate of resistance is expected to 
be <20%. Even, in settings with a 10-15% prevalence of resistance 
to trimethoprim-sulfamethoxazole, cure rates with this antimicrobial 
were equivalent to those with comparative drugs (i.e., ciprofloxacin 
and nitrofurantoin). Previous data had shown that trimethoprim (100 
mg twice daily for 3 days) was equivalent to its combination with 
sulfamthoxazole for the treatment of acute uncomplicated cystitis. 

In Spain, the reported resistance pattern of E. coli to TMP-SMX 
has varied between 27% to 34%,4–16 making impractical this agent 
to be used as empirical treatment in acute uncomplicated cystitis. 
Nevertheless, TMP-SMX is an excellent antimicrobial for acute 
uncomplicated UTI in cases known to be caused by a susceptible 
strain. In Sapin, trimethoprim-sulfamthoxazole is not recommended 
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for empirial treatment of acute cystitis, because the resistance 
prevalence of E. coli is higher than 20% in our country (E-I). On the 
other hand, if the infecting organism is known to be susceptible to 
trimethoprim-sulfamethoxazole this agent is a very effective therapy 
(A-I).

Conclusion
In an excellent systematic review, the randomized controlled 

trials of different classes of antibiotics for the treatment of acute 
uncomplicated UTI were analysed. Antimicrobials included 
nitrofurantoin, fluoroquinolones, β-lactams and TMP-SMX, all 
of them administered, at least, for three days. Primary outcomes 
were early and late clinical cure; and secondary otucomes were 
bacteriological cure and the appearance of adverse side effects with 
the drugs. Early and late clinical cures were defined as the absence 
of urinary symptoms at 7-10 days and 30 days after the last dose of 
antimicrobial, respectively. The authors found no differences for the 
symptomatic cure between the different classes of antimicrobials 
included in their study. Fewer rashes were observed in patients treated 
with fluoroquinolones than with either β-lactam drugs or TMP-SMX, 
but the risk for any advere event was similar. Likewise, nitrofurantoin 
was less likely to cause rash tan TMP-SMX, while having similar 
rates for any adverse event. 

In the event of diagnostic uncertainty regarding cystitis versus 
early pyelonephritis, use of agnets such as nitrofurantoin and oral 
fosfomycin should be avoided, because they do not achieve adequate 
renal tissue levels. Such uncertainty may exist in the setting of cystitis 
symptoms accompanied by subjective fever that is not verified at 
the time of examination, a prolonged duration of cystitis symptoms 
(typically greater than 5-7 days), or vague flank pain or tenderness 
which is not otherwise explained. Finally, as it was stated in the IDSA 
guidelines, “the choice of agent should be individualized on the basis 
of patient allergy and compliance history, local practice patterns, local 
community resistance prevalence, availability, cost, and patient and 
provider threshold for failure”.

If a first-line antimicrobial agent (fosfomycin or nitrofurantoin) 
is not a good choice on the basis of one or more of these factors, 
fluoroquinolones or beta-lamctams are reasonable alterantives 
although it is preferable to minimize their urse because of concerns 
about ecologic adverse effects (and efficacy in the case of beta-
lactams). Beta-lactams are less effective than fluoroquinolones and 
TMP-SMX for treatment of acute cystitis. However, because of 
concerns about the aderse effects from fluoroquinolones, the risk-
benefit balance for acute cystitis favors the use of fluoroquinolones 
only if other agents (including -lactams) cannot be used.
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