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Abstract

Objectives and Design: A systematic review with meta-analysis of randomized controlled trials (RCT) on the efficacy and safety 
of ciprofloxacin in the treatment of acute or complicated urinary tract infections in adults. Primary outcomes were bacteriological 
eradication, clinical cure, bacterial resistance, and adverse event rates. Results: Initially, 111 RCTs were identified. We excluded 
81 studies due to low quality methodology. An analysis of the remaining RCTs identified therapeutic equivalence of ciprofloxacin 
against other antimicrobials in terms of bacterial eradication and clinical cure at the end of treatment and in subsequent stages. 
The percentage of bacterial resistance was similar in both groups, while the percentage of related adverse events was significantly 
lower in the groups treated with ciprofloxacin. Conclusions: We conclude that ciprofloxacin is a safe and effective therapeutic 
alternative for the treatment of acute or complicated urinary tract infections in adults. (Gac Med Mex. 2015;151:210-28)

Corresponding author: Pedro Gutiérrez-Castrellón, pedrogtzca@prodigy.net.mx
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Introduction

Urinary tract infections (UTIs) (upper urinary pathogen-
ic bacteria levels higher than 100,000 colony-forming 
units per urine ml [CFU/ml], with or without associated 
symptoms) are one of the most common infectious dis-
eases in all age groups and are among the medical 
conditions that most frequently require outpatient man-
agement. A global annual incidence of 250 million cases 
has been estimated, with significant direct and indirect 
costs1. The distinction between complicated and uncom-
plicated UTI is highly important due to implications relat-
ed, among other aspects, to pre- and post-treatment 
assessment, type and duration of selected antimicrobial 

treatments and the length of urinary tract functionality and 
integrity assessment2-4. Organisms more commonly re-
sponsible for UTIs are gram-negative bacteria of the En-
terobacteriaceae group; Escherichia coli is responsible 
for 80% of UTIs, followed by Staphilococcus saprophyti-
cus, particularly in young women5. From the therapeutic 
point of view, one of the first meta-analysis intended to 
assess the effectiveness of antimicrobial treatment for 
UTIs in patients younger than 65 years of age was pub-
lished in 2004. The use of antibiotics during the active 
phase of treatment was shown to significantly reduce the 
risk of bacterial recurrence by 79% (risk ratio [RR]: 0.21 
[0.13-0.34]; p = 0.00001) and the risk of clinical recur-
rence by 85% (RR: 0.15 [0.08-0.28]; p = 0.00001), without 
significant differences between groups being observed 
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after treatment conclusion. With regard to adverse events, 
the antibiotic-treated group had 58% more serious ad-
verse events, although the difference between groups 
was not significant (RR: 1.6 [0.47-5.3]; p = non-significant 
[NS])6. A second systematic review was published in 
2005, where optimal duration of antimicrobial therapy for 
the treatment of IVUs in non-pregnant woman from 18 to 
65 years of age was assessed; 33 randomized controlled 
trials (RCTs) were included, with a total of 9,605 women. 
The short (3 days) was compared with the long treatment 
regimen (5 to 10 days). Overall, short-term failure was no 
different between both groups (RR: 1.06 [0.88-1.28]; p = 
0.52), and no differences were observed when trials us-
ing the same antibiotics in both arms (RR: 1.15 [0.95-
1.39]; p = NS) and those using different antibiotics (RR: 
0.90 [0.62-1.29]; p = NS] were separately analyzed7. A 
third systematic review comparing different antibiotic 
routes of administration was published in 2007; 15 RCTs 
with different types of antimicrobials and treatment dura-
tions, most of them conducted in non-pregnant women, 
were included. The rates of clinical cure and reinfection 
were shown not to be significantly different between 
groups (RR: 1.01 [0.94-1.1] and RR: 0.76 [0.30-1.90]) with 
the use of “switch” therapy with initial intramuscular (IM) 
or intravenous (IV) administration followed by oral admin-
istration versus continuous IM or IV therapy8. With regard 
to theatment in subjects older than 65 years or in popu-
lations in special situations, two systematic reviews were 
identified as far as December 2009. The first was pub-
lished in 2002 and included 15 RCTs with a total of 1,644 
patients; it concluded that persistent UTI was less per-
sistent in patients who received treatment for 3-6 days 
(RR: 2.01 [1.05-3.54]: p = 0.03), although this effect was 
not maintained after 2 weeks’ follow-up (RR: 1.18 [0.59-
2.3]. Patients treated with short regimens (< 7 days) 
showed higher risk of persistent UTI in the 2-week fol-
low-up (RR: 1.93 [1.01-3.7]; p = 0.047), although not in the 
long-term (RR: 1.28 [0.89-1.84])10. The second review, 
without a meta-analysis, published in 2006 and conducted 
in extended care facilities residents, concluded that anti-
biotics were useful in reducing the rate of UTIs in these 
patients9. Currently known factors that have to be consid-
ered for the selection of UTI treatments include the agent’s 
antimicrobial activity (broad or reduced), pharmacokinetic 
characteristics that enable their use for longer intervals, 
prevalence of uropathogens local resistence, antimicro-
bial urinary levels optimal duration, effect on fecal and 
vaginal flora, the potential for the development of unfa-
vorable side-effects and treatment costs11-13. Antimicro-
bials with proven efficacy in the management of UTIs 
include co-trimoxazole (trimethoprim/sulfamethoxazole), 

quinolones (including fluoroquinolones) and fosfomycin, 
although the increase in co-trimoxazole resistance has 
reduced its therapeutic efficacy and, consequently, its 
use14-17. Since 1977, quinolones have become the cor-
nerstone of treatment for different serious bacterial infec-
tions. These are nalidixic acid-related antibacterial struc-
tures, with excellent bioavailability, adequate tissue 
penetration and relatively reduced presence of adverse 
events. They have been used mainly in the treatment of 
UTIs and prostatitis, although there is also evidence of 
their use in enteral bacterial infections, biliary tree infec-
tions, sexually transmitted diseases and neutropenic im-
munosuppressed host prophylaxis. Of all quinolones, the 
most succesful and most widely used compound is with 
no doubt ciprofloxacin, which was patented in 1983 and 
approved for use in the USA by the Food and Drug Ad-
ministration (FDA) in 1987. With regard to the use of cip-
rofloxacin for the management of UTIs, a significant num-
ber of RCTs have been conducted assessing the safety, 
efficacy and tolerability of this quinolone since 198623,127, 
but no systematic review with meta-analysis thoroughly 
assessing its efficacy and safety in the treatment of UTIs 
in adults has been published to this moment. 

Methods

All published RCTs that had compared, in one of their 
treatment arms, ciprofloxacin against other antimicrobi-
al in patients older than 18 years of age with positive 
urine culture (> 105 UFC/ml) regardless of the presence 
of acute cystitis (dysuria, urinary urgency, urinary fre-
quency or suprapubic pain), allowing to clearly identify 
the presence or not of risk factors for the development 
of UTIs (indwelling or intermittent urinary catheters, ob-
structive uropathy, vesicoureteral reflux and other uro-
logical abnormalities) were selected, which later gave 
us opportunity to perform stratified analyses in patients 
with acute UTIs (non-complicated) or UTIs in patients 
with risk factors; additionally, efficacy, safety or tolera-
bility of ciprofloxacin should have been clearly reported, 
regardless of the dose, route of administration and treat-
ment duration. Bacteriological erradication at the end of 
treatment, persistence of bacterial erradication the days 
after treatment termination, presence of clinical cure the 
days after treatment termination, the rate of bacterial 
resistances and the frequency of related adverse events 
were considered the outcome measures. Two of the 
authors of this review independently identified articles 
published in English and Spanish. The consulted data-
bases were: The Cochrane Central Register of Con-
trolled Trials (CENTRAL) at The Cocharane Linrary; 
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Medline, using the highly sensitive search strategy de-
veloped by The Cocharane Collaboration for RCTs iden-
tification130, and Embase, using the search strategy 
adapted by The Cochrane Collaboration for the search 
of RCTs in this database131. Specific MeSH descriptors 
used in this search were the following: (urinary tract 
infections[MH] OR UTI*[TIAB] OPR acute cystitis[TIAB] 
OR cystitis[MH] OR Escherichia coli Infections[MH] 
AND Quinolone[MH] OR Anti-Infective Agents, Uri-
nary[MH] OR Quinolon*[TIAB] OR Fluoroquinolon*[TIAB] 
OR (ciprofloxacin OR norfloxacin OR lomefloxacin OR 
levofloxacin OR ofloxacin OR pefloxacin OR rufloxacin 
OR moxifloxacin OR gatifloxacin OR sparfloxacin OR 
fleroxacin OR enoxacin OR Nalidixic Acid)[TIAB]). Ad-
ditionally, a search for evidence was performed in Lilacs 
(from 1980 to 2010), in Artemisa (from 1999 to 2005) 
and in grey literature obtained through manual search 
or enquiry via e-mail. Evidence review was conducted 
in a blinded and independent fashion by three authors 
of this review who, after carefully analyzing each article, 
disregarded those considered not relevant for the pur-
poses of the review. In case of disagreements between 
reviewers, agreement was reached by applying the pan-
el of the Delphi method. Allocation schemes were clas-
sified as adequate (randomization methods that didn’t 
allow for the investigator or the patient to know or influ-
ence on patient allocation), unclear (not sufficient infor-
mation available to reach a judgement) or inadequate 
(description of randomization methods as non-opaque 
envelopes or presence of information allowing for a bi-
ased assignment of the study subject to some group in 
particular). Statistical analysis of the results was con-
ducted using the STATA 11.0 statistical package for 
Mac, considering the sub-routines for the development 
of meta-analyses. For dichotomous outcomes (e.g., 
bacteriological erradication vs. no erradication), the re-
sults were expressed as the RR with a 95% confidence 
interval (95% CI), whereas for continuous measuring 
scales, data were expressed through the weighted 
mean difference (WMD). In the cases where primary 
exploration allowed for a heterogeneity value (I2) higher 
than 60% to be identified, the decision was made to 
analyze the results using a random effects model (in-
verse of the variance). Statistical heterogeneity was ex-
plored using Egger’s graphs, and publication bias was 
assessed using a funnel plot. 

Results

One-hundred and eleven randomized controlled trials 
were identified and entirely reviewed; 81 articles were 

disregarded in the first evaluation for the reasons de-
scribed in table 1 and 30 articles were selected for 
further analysis and for the development of the me-
ta-analysis20-130 (Tables 2, 3, 4 and 5). The analysis of 
relevant evidence allowed for therapeutical evidence 
of ciprofloxacin equivalence with the other antibiotics 
used as comparators to be identified in terms of becte-
riological erradication and clinical cure at the end of 
treatment (RR: 1.01 [0.99-1.03]; p = NS and RR: 0.99 
[0.98-1.01]; p = NS, respectively), as well as in bacteri-
ological erradication and clinical cure maintenance in 
stages following treatment finalization (RR: 1.03 [1.0-
1.07]; p = 0.06 and RR: 0.99-1.0]; p = NS, respectively). 
The percentage of bacterial resistances was also similar 
in both groups (RR: 1.01 [0.80-1.27]; p = NS), while the 
percentage of observed adverse events was significant-
ly lower in the groups of patients treated with ciproflox-
acin (RR: 0.82 [0.75-0.91]; p = 0.0001) (Figs. 1 to 6). 
When the analysis of identified evidence in cases of 
UTIs in subjects with risk factors was conducted, ther-
apeutic equivalence was observed between ciprofloxa-
cin and the rest of antibiotics used as comparators with 
regard to bacteriological erradication and clinical cure 
at the end of treatment (RR: 1.0 [0.96-1.04]; p = NS and 
RR: 0.98 [0.96-1.01]; p = NS, respectively), as well as 
with bacteriological erradication and clinical cure main-
tenance in stages subsequent to treatment finalization 
(RR: 1.0 [0.94-1.05]; p = NS and RR: 0.97 [0.93-1.02]; 
p = NS, respectively). The percentage of bacterial re-
sistances was also similar between groups (RR: 1.06 
[0.78-1.4]; p = NS), whereas the percentage of ob-
served adverse events was significantly lower in the 
groups of patients treated with ciprofloxacin (RR: 0.8 
[0.67-0.96]; p = 0.01) (Figs. 7 to 12). When the analysis 
of evidence identified in acute UTIs cases (non-compli-
cated) was performed, therapeutic equivalence was 
observed between ciprofloxacin and the other antibiot-
ics used as comparators with regard to bacteriological 
erradication and clinical cure by the end of treatment 
(RR: 1.01 [0.99-1.04]; p = NS and RR: 1.0 [0.98-1.02]; 
p = NS, respectively). A discrete therapeutic superiority 
of ciprofloxacin was observed in the maintenance of 
bacteriological erradication in stages subsequent to 
treatment finalization (RR: 1.08 [1.01-1.16]; p = 0.01), 
whereas clinical cure maintenance was similar between 
groups (RR: 0.99 [0.97-1.02]; p = NS). The percentage 
of bacterial resistances was similar between groups 
(RR: 0.97 [0.67-1.3]; p = NS), whereas the percentage 
of observed adverse events was significantly lower in the 
groups op patients treated with ciprofloxacin (RR: 0.88 
[0.81-0.96]; p = 0.003) (Figs. 13 to 18). 
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Table 1. Description of excluded trials

Authors Reason for exclusion

Giamarellou rt al.129 Experience with ciprofloxacin in vitro

Gonzalez et al.128, McCue et al.81, Rao et al.71 Ciprofloxacin pharmacokinetics in healthy volunteers

Garlando et al.126, Raz et al.112, Karachalios et 
al.107

Comparison of different doses of ciprofloxacin

Kosmidis et al.123 Fleroxacin in UTI with no comparator

Shearman et al.122, Hall et al.77, Lukkarinen et al.72 Ciprofloxacin in prostatectomy prophylaxis

Cox 113 Ciprofloxacin in transurethral surgery prophylaxis

Fass et al.120, Gallis et al.118, Levine et al.119, 
Peacock et al.117, Quintero-Perez et al.115, 
Sifuentes-Osornio et al.114, Villavicencio et al.116, 
Paladino et al.103

Ciprofloxacin vs. ceftazidime for the tratment of non-urinary serious 
infections

Boyko et al.109 Amoxicillin vs. TMP in UTIs

Brouwer et al.108 Ciprofloxacin in vaginal hysterectomy

Van Poppel et al.111 Ciprofloxacin in transurethral maneuvers prophylaxis

Wolfhagen et al.110 Fleroxacin at 200 or 400

Iravani102 Efficacy of the use of temafloxacin

Lew et al.105 Ciprofloxacin for infection prophylaxis in subjects undergoing bone marrow 
transplantation 

Bailey et al.99 Ciprofloxacin in pyelonephritis

Hibberd et al.95 TMP vs. ciprofloxacin in renal transplantation prophylaxis

Kalager et al.101 Ciprofloxacin vs. tobramycin + cefuroxime in serious infections

Vander der Wall et al.97 Prophylaxis for urinary catheter-associated infections

Childs90, Pittman et al.91, Pummer89 Fleroxacin vs. norfloxacin in complicated or uncomplicated UTIs

Cox87 Fleroxacin vs ceftazidime

Naber et al.88 Fleroxacin vs. ofloxacin in complicated UTIs

Whitby et al.85 Fleroxacin vs. amoxicillin

Biering-Sorensen et al.84 UTI prophylaxis in bone marrow injuries

Darouiche et al.82 Urodynamic studies prophylaxis

Pfau et al.83 Post-coital quinolone prophylaxis in recurrent UTIs

Gasser et al.75 Fleroxacin in transurethral surgery

Bierkens et al.73 Prophylaxis in lithotripsy

Lukkarinen et al.79 Antibiotic prophylaxis in transurethral prostatectomy

Moyses Neto et al.69 Prophylaxis in renal transplantation

Hsieh et al.67 Ciprofloxacin in cirrhosis

Kapoor et al.65 Prophylaxis in transrectal biopsy

Naber et al.66 Bactericidal activity of fleroxacin and pefloxacin in healthy volunteers

Tsugawa et al.64 Prophylaxis in urethrocystoscopy

Viitanen et al.68 Fleroxacin in transuterhral prostatectomy

Eickhoff et al.58 Ciprofloxacin in epididymitis

Continues
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Table 1. Description of excluded trials (continued)

Authors Reasons for exclusion

Mombelli et al.63 Oral ciprofloxacin vs. IV ciproploxacin for pyelonephritis

Naber et al.56 IV ciprofloxacin vs. oral ciprofloxacin bactericidal activity

Price et al.57 Assessment of CPGs in the mangement of infections in SICUs

Tsukamoto et al.60 Ciprofloxacin vs. ciprofloxacin + macrolide

Aron et al.54 Prophylaxis in prostate biopsy

Christiano et al.55 Prophylaxis in endourologic surgery

Henry et al.59 Use of ciprofloxacin OD or BID

Naber et al.48 Lomefloxacin vs. ciprofloxacin for prostatitis

Richard et al.51 Single dose vs. three + quinolones

Ulleryd et al.46 Use of ciprofloxacin from 2 to 4 weeks

Wagenlehner et al.45 Bactericidal activity in healthy volunteers

Dow et al.37 3 vs. 14-day treatment in UTI in bifid spine

Sabbagh et al.39 3 vs. 7-day prophylaxis in transrectal biopsy

Talan et al.44 Extended-release formulation every 24 h vs. twice daily

Valdevenito et al.41 Prophilaxis in prostate transurethral resection

Vogel et al.43 3 vs. 7 days

Wazait et al.36 UTI risk reduction after catheter removal

Wells et al.40 Ertapenem vs. ceftriaxone

Gupta et al.34 Treatment of resistant E. coli after prostatectomy

Bin et al.31 Comparison of ceftazidime, impinemem and cefoperazone

Esposito et al.28 Prevention of catheter-associated infections

Kartal et al.32 Prevention of bacteriuria after urodynamic study

Mariappan et al.30 Prevention of post-nephrolithotomy UTI

Wagenlehner et al.45 Pharmacokinetics in healthy volunteers

Wagenlehner et al.33 Bioavailability in healthy volunteers

Marcelin-Jimenez et al.27 Bioavailability and phenazopyridine

Peterson et al.25 Pre-treatment identification and susceptibility

Cam et al.21 Infection prevention in transrectal biopsy

Dybowski et al.24 Microbiology in acute cystitis

Tuncel et al.22 Post-prostatic biopsy complications reduction 

Mirone et al.19 Comparison of ciprofloxacin extended vs. immediate release

Pfefferkorn et al.20 Infection prevention at urinary catheter removal
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Table 2. Characteristics of studies included in the meta-analysis (acute UTI)

Author Year Treatment 1 Treatment 2 n1 n2 Multi-center Blinding Randomized

Naber et al.38 2004 Ciprofloxacin 
500 mg BID 
x 5 days

Gatifloxacin 400 mg SD 360 371 Yes Double Yes

Naber et al.38 2004 Ciprofloxacin 
500 mg BID 
x 5 days

Gatifloxacin 300 mg BID 
x 3 days

360 371 Yes Double Yes

Auqer et al.50 2002 Ciprofloxacin 
500 mg SD

Norfloxacin 400 mg BID 
x 3 days

164 161 Yes Double Yes

Gomolin et al.52 2001 Ciprofloxacin 
250 mg BID 
x 10 days

TMP 160/800 mg BID  
x 10 days

86 86 Yes Oben label Yes

Iravani et al.61 1999 Ciprofloxacin 
100 mg BID 
x 3 days

TMP 160/800 mg BID  
x 7 days

168 174 Yes Double Yes

Iravani et al.61 1999 Ciprofloxacin 
100 mg BID 
x 3 days

Nitrofurantoin 100 mg 
BID x 7 days

168 179 Yes Double Yes

Henry et al.59 1999 Ciprofloxacin 
250 mg BID 
x 7 days

Sparflox 400 mg SD 386 395 Yes Double Yes

Henry et al.59 1999 Ciprofloxacin 
250 mg BID 
x 7 days

Sparflox 200 mg OD  
x 3 days

386 394 Yes Double Yes

McCarty et al.62 1999 Ciprofloxacin 
100 mg BID 
x 3 days

Ofloxa 200 mg BID  
x 3 days

229 228 Yes Double Yes

McCarty et al.62 1999 Ciprofloxacin 
100 mg BID 
x 3 days

TMP 160/800 mg BID  
x 3 days

229 231 Yes Double Yes

Iravani et al.80 1996 Ciprofloxacin 
500 mg BID 
x 5 days

Norfloxacin 400 mg BID 
x 5 days

249 227 Yes Double Yes

Iravani et al.86 1993 Ciprofloxacin 
250 mg BID 
x 7 days

Fleroxacin 200 mg OD  
x 7 days

204 180 Yes Double Yes

Pfau et al.92 1993 Ciprofloxacin 
500 mg SD

Ofloxacin 400 mg SD 59 59 No Double Yes

Pfau et al.92 1993 Ciprofloxacin 
500 mg SD

Norfloxacin 800 mg SD 58 57 No Double Yes

Henry et al.128 1986 Ciprofloxacin 
250 mg BID 
x 10 days

TMP/SMX 160/800 mg 
TID x 10 days

31 34 No Double Yes

NR: not reported
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Table 4. Characteristics of studies included in the meta-analysis (complicated UTI)

Author Year Treatment 1 Treatment 2 n1 n2 Multi-center Blinding Randomized

Peterson et al.23 2008 Ciprofloxacin 
400 mg BID 
x 5 days

Levofloxacin 
750 mg OD  
x 10 days

391 391 Yes Double Yes

Klausner et al.26 2007 Ciprofloxacin 
400 mg BID 
x 5 days

Levofloxacin 
750 mg OD  
x 3 days

165 146 Yes Double Yes

Carmignani et al.35 2005 Ciprofloxacin 
500 mg BID 
x 5 days

Prulifloxacin 
600 mg OD  
x 10 days

130 127 Yes Double Yes 

Naber et al.42 2004 Ciprofloxacin 
500 mg BID 
x 5 days

Gatifloxacin 
400 mg SD 

188 189 Yes Double Yes 

Naber et al.42 2004 Ciprofloxacin 
500 mg BID 
x 5 days

Gatifloxacin 
300 mg BID 
x 3 days

188 181 Yes Double Yes 

Cox et al.49 2002 Ciprofloxacin 
500 mg BID 
x 5-7 days

Gatifloxacin 
400 mg OD  
x 5-7 days

183 189 Yes Double Yes 

Raz et al.53 2000 Ciprofloxacin 
250 mg BID 
x 7 days

Ofloxacin 200 
mg BID  
x 7 days

214 213 Yes Double Yes 

Frankenschmidt et al.70 1997 Ciprofloxacin 
250 mg BID 
x 7 days

Fleroxacin 
200 mg OD  
x 7 days

67 66 Yes Open label Yes 

Frankenschmidt et al.70 1997 Ciprofloxacin 
500 mg BID 
x 7 days

Fleroxacin 
400 mg OD  
x 7 days

103 108 Yes Open label Yes 

Naber et al.78 1996 Ciprofloxacin 
500 mg BID 
x 10 days

Sparfloxacin 
100 mg OD  
x 10 days

264 252 Yes Double Yes 

Whitby et al.74 1996 Ciprofloxacin 
500 mg BID 
x 10 days

Fleroxacin 
400 mg OD  
x 10 days

65 68 No Double Yes

Schaeffer et al.94 1992 Ciprofloxacin 
500 mg BID 
x 5 days

Norfloxacin 
400 mg BID 
x 5 days

35 37 No Open label Yes

Abbas et al.121 1989 Ciprofloxacin 
350 mg BID 
x 5 days

Amoxicillin/
clavulanic 
acid 250/125 
mg TID x 5 
days

102 87 No Open label Yes

Pisani et al.76 1996 Ciprofloxacin 
500 mg BID 
x 15 days

Lomefloxacin 
400 mg OD  
x 15 days

139 155 Yes Double Yes 

Grubbs et al.93 1993 Ciprofloxacin 
250 mg BID 
x 10 days

TMP/SMX 
160/800 mg 
BID  
x 10 days

103 100 No Double Yes 

Cox et al.98 1992 Ciprofloxacin 
500 mg BID 
x 14 days

Lomefloxacin 
400 mg OD  
x 14 days

75 75 No Single Yes

Stein et al.100 1992 Ciprofloxacin 
250 mg BID 
x 3 days

Temafloxacin 
400 mg OD 
x 3 days

207 197 Yes Double Yes

Ploubiec et al.124 1988 Ciprofloxacin 
250 mg BID 
x 3 days

Cefalexin  
1 g BID 
x 3 days

30 30 No Double Yes
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0.574
Ciprofloxacin Comparator

1 1.74

Author, year, comparator

Abbas, 1989, amoxocillin/clavulanic
Ploubiec, 1988, cefalexine
Iravani, 1993, fleroxacin
Frankenschmidt, 1997, fleroxacin
Whitby, 1996, fleroxacin
Frankenschmidt, 1997, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Pissani, 1996, lomefloxacin
Cox, 1992, lomefloxacin
Iravani, 1999, nitrofurantoin
Pfau, 1993, norfloxacin
Schaeffer, 1992, norfloxacin
Auqer, 2002, norfloxacin
Iravani, 1996, norfloxacin
Pfau, 1993, ofloxacin
McCarty, 1999, ofloxacin
Raz, 2000, ofloxacin
Carmignani, 2005, prulifloxacin
Naber 1996, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1986, TMP/SMX
Grubbs, 1992, TMP/SMX
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Stein, 1992, temafloxacin
Total (I2 = 59.2%; p = 0.000); z = 0.65; p = 0.51

Random effects model

 Ciprofloxacin   Control
 group group %
RR (95% CI) n1  n2   Weight  

1.41 (1.20-1.65) 94/102 57/87 1.45
1.24 (1.03-1.50) 30/30 24/30 1.17
1.00 (0.96-1.04) 196/204 173/180 5.20
1.27 (0.92-1.74) 40/66 32/67 0.46
0.98 (0.83-1.15) 37/43 37/42 1.44
0.99 (0.86-1.13) 86/108 83/103 1.92
0.88 (0.76-1.01) 176/360 184/331 1.76
0.96 (0.84-1.09) 129/188 130/181 1.95
1.02 (0.88-1.19) 176/360 177/371 1.64
0.91 (0.80-1.03) 129/188 143/189 2.10
0.89 (0.79-1.01) 62/75 61/66 2.13
0.98 (0.92-1.05) 209/241 234/265 4.05
0.92 (0.84-1.01) 78/89 77/81 3.02
0.93 (0.84-1.03) 113/139 135/155 2.78
0.98 (0.92-1.05) 67/70 70/72 4.18
1.15 (1.04-1.26) 148/168 153/199 2.96
1.10 (0.99-1.23) 56/58 50/57 2.53
1.16 (0.80-1.68) 23/35 21/37 0.35
0.99 (0.92-1.07) 104/114 103/112 3.52
0.95 (0.89-1.02) 134/149 133/141 4.00
1.00 (0.93-1.07) 56/58 57/59 3.96
1.02 (0.97-1.07) 215/228 211/228 4.83
1.03 (0.95-1.12) 136/151 130/149 3.44
0.95 (0.90-1.01) 100/107 99/101 4.44
1.12 (1.02-1.23) 215/264 183/252 2.93
1.05 (1.00-1.11) 154/159 151/164 4.64
1.04 (0.99-1.10) 154/159 155/167 4.74
1.06 (0.96-1.17) 31/31 32/34 2.73
1.00 (0.90-1.10) 69/76 62/68 2.69
1.11 (0.99-1.24) 82/88 68/81 2.47
0.97 (0.93-1.01) 215/228 224/230 5.29
0.95 (0.89-1.02) 148/168 161/174 3.89
0.99 (0.96-1.03) 199/207 191/197 5.35
1.01 (0.99-1.03) 3,861/4,711 3,801/4,670 100.00

0.695 1 1.44

Author, year, comparator

Iravani, 1993, fleroxacin
Frankenschmidt, 1997, fleroxacin
Whitby, 1996, fleroxacin
Frankenschmidt, 1997, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Pissani, 1996, lomefloxacin
Cox, 1992, lomefloxacin
Iravani, 1999, nitrofurantoin
Auqer, 2002, norfloxacin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Raz, 2000, ofloxacin
Naber 1996, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Stein, 1992, temafloxacin
Total (I2 = 32.4%; p = 0.062); z = 0.78; p = 0.44

Random effects model

 Ciprofloxacin  Control 
 group group %
RR (95% CI) n1 n2 Weight

1.00 (0.97-1.04) 199/204 175/180 8.56
1.15 (0.93-1.44) 50/66 44/67 0.48
0.95 (0.85-1.08) 39/43 38/40 1.52
0.99 (0.86-1.14) 85/108 82/103 1.16
0.99 (0.93-1.05) 304/360 316/371 4.40
1.00 (0.87-1.15) 131/188 126/181 1.22
1.04 (0.97-1.11) 304/360 301/371 3.96
1.01 (0.89-1.16) 131/188 130/189 1.22
1.01 (0.92-1.11) 70/75 61/66 2.38
0.95 (0.90-1.01) 210/241 242/265 4.43
0.90 (0.83-0.97) 79/89 80/81 3.11
0.90 (0.80-1.00) 106/139 132/155 1.65
0.98 (0.92-1.05) 67/70 70/72 4.23
1.03 (0.97-1.08) 160/168 166/179 5.31
1.06 (0.93-1.21) 123/164 114/161 1.25
0.99 (0.95-1.04) 143/148 135/139 6.98
0.98 (0.94-1.03) 211/226 217/228 6.36
1.00 (0.96-1.04) 140/144 138/142 7.36
0.96 (0.91-1.03) 258/302 264/298 4.35
0.99 (0.94-1.05) 228/257 318/355 4.94
0.95 (0.91-1.01) 228/257 327/352 5.41
1.14 (1.03-1.25) 83/86 73/86 2.14
0.97 (0.93-1.01) 211/226 222/231 6.68
1.00 (0.96-1.05) 160/168 165/174 5.92
1.06 (1.00-1.12) 197/207 177/197 4.96
0.99 (0.98-1.01) 3,917/4,484 4,113/4,683 100.00

Figure 1. Ciprofloxacin efficacy in adult UTIs: end-of-treatment bacteriological erradication (overall).

Figure 2. Ciprofloxacin efficacy in adult UTIs: end-of-treatment clinical resolution (overall). 
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0.657 1 1.52

Author, year, comparator

Iravani, 1993, fleroxacin
Whitby, 1996, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Iravani, 1999, nitrofurantoin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Raz, 2000, ofloxacin
Naber 1996, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Total (I2 = 47.2%; p = 0.014); z = 1.85; p = 0.06

Random effects model

 Ciprofloxacin Control
 group group %
RR (95% CI) n1 n2 Weight

1.05 (0.94-1.17) 56/60 56/63 5.69
0.94 (0.70-1.27) 28/43 29/42 1.25
1.04 (0.89-1.22) 171/360 169/371 3.66
1.01 (0.87-1.18) 119/183 108/168 3.68
1.06 (0.90-1.23) 171/360 167/371 3.64
0.99 (0.85-1.15) 119/183 122/186 3.90
0.83 (0.66-1.06) 39/62 46/61 1.85
1.04 (0.97-1.11) 215/241 228/265 8.96
0.91 (0.83-0.99) 78/89 78/81 7.09
1.11 (1.01-1.22) 118/130 115/141 6.61
0.89 (0.79-0.99) 91/114 99/110 5.64
1.06 (0.98-1.15) 173/194 155/184 7.81
1.04 (0.92-1.18) 114/144 108/142 4.93
1.07 (0.94-1.22) 174/258 161/256 4.83
1.04 (0.97-1.11) 147/159 146/164 8.60
1.15 (1.05-1.25) 147/159 134/166 7.26
1.02 (0.95-1.10) 173/194 175/201 8.37
1.16 (1.04-1.28) 118/130 113/144 6.23
1.03 (1.00-1.27) 2,251/3,063 2,209/3,116 100.00

0.744 1 1.34

Author, year, comparator

Whitby, 1996, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Iravani, 1999, nitrofurantoin
Auqer, 2002, norfloxacin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Raz, 2000, ofloxacin
Naber 1996, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Total (I2 = 36.2%; p = 0.068); z = 1.08; p = 0.28

Random effects model

 Ciprofloxacin Control
  group  group %
RR (95% CI) n1 n2 Weight
1.01 (0.82-1.23) 35/43 34/42 1.20
0.97 (092-1.03) 309/360 327/371 8.53
1.05 (0.99-1.12) 309/360 303/371 7.44
0.89 (0.74-1.06) 52/70 51/61 1.57
1.02 (0.96-1.09) 213/241 229/265 7.15
0.90 (0.83,0.97) 79/89 81/82 5.86
0.97 (0.90-1.04) 132/147 166/179 6.90
0.96 (0.89-1.03) 104/114 105/110 6.69
0.93 (0.87-1.00) 121/136 125/131 6.68
1.00 (0.94-1.06) 184/203 184/203 7.62
1.00 (0.92-109) 126/144 124/142 4.95
0.99 (0.92-1.06) 229/270 230/268 6.68
1.00 (0.92-1.09) 191/236 182/225 4.89
1.03 (0.94-1.13) 191/236 184/234 4.71
1.11 (1.00-1.22) 74/76 59/67 4.39
1.01 (0.95-1.08) 184/203 186/208 7.38
0.95 (0.89-1.01) 132/147 165/174 7.35
0.99 (0.96-1.01) 2,665/3,075 2,735/3,133 100.00

Figure 3. Ciprofloxacin efficacy in adult UTIs: bacteriological erradication after treatment (overall).

Figura 4. Ciprofloxacin efficacy in adult UTIs: clinical resolution after treatment (overall).
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0.00508 1 197

Author, year, comparator

Abbas, 1989, amoxocillin/clavulanic
Ploubiec, 1988, cefalexine
Iravani, 1993, fleroxacin
Frankenschmidt, 1997, fleroxacin
Frankenschmidt, 1997, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Cox, 1992, lomefloxacin
Iravani, 1999, nitrofurantoin
Schaeffer, 1992, norfloxacin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Carmignani, 2005, prulifloxacin
Grubbs, 1992, TMP/SMX
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Stein, 1992, temafloxacin
Total (I2 = 27.8%; p = 0.107); z = 0.05, p = 0.96

Random effects model

 Ciprofloxacin  Control
 group  group %
RR (IC 95%) n1 n2 Weight

0.28 (0.06-1.37) 2/102 6/87 1.91
0.09 (0.01-1.52) 0/30 5/29 0.63
0.97 (0.36-2.63) 8/204 7/174 4.11
0.51 (0.22-1.18) 7/66 14/67 5.26
0.95 (0.24-3.71) 4/108 4/103 2.47
1.15 (0.61-2.18) 19/360 17/371 7.48
1.12 (0.68-1.86) 28/188 24/181 9.50
1.22 (0.64-2.34) 19/360 16/371 7.33
1.34 (0.79-2.27) 28/188 21/189 9.12
2.22 (0.60-8.21) 7/64 3/61 2.64
1.28 (0.61-2.72) 14/241 12/265 6.13
0.54 (0.05-5.87) 1/82 2/89 0.89
1.50 (0.26-8.72) 3/75 2/75 1.56
0.92 (0.52-1.61) 20/168 23/177 8.60
0.35 (0.04-3.23) 1/35 3/37 1.02
1.10 (0.38-3.21) 7/149 6/141 3.69
0.56 (0.25-1.25) 9/228 16/228 5.67
3.30 (0.70-15.53) 7/107 2/101 1.97
1.04 (0.37-2.95) 7/76 6/68 3.84
0.27 (0.11-0.66) 6/167 22/167 4.96
1.51 (0.55-4.18) 9/228 6/230 3.97
2.07 (1.00-4.29) 20/168 10/174 6.37
1.90 (0.17-20.82) 2/207 1/197 0.88
1.01 (0.80-1.27) 228/3,601 228/3,582 100.00

0.08 1 12.5

Author, year, comparator

Abbas, 1989, amoxocillin/clavulanic
Iravani, 1993, fleroxacin
Frankenschmidt, 1997, fleroxacin
Whitby, 1996, fleroxacin
Frankenschmidt, 1997, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Cox, 1992, lomefloxacin
Iravani, 1999, nitrofurantoin
Schaeffer, 1992, norfloxacin
Auqer, 2002, norfloxacin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Raz, 2000, ofloxacin
Carmignani, 2005, prulifloxacin
Naber 1996, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1986, TMP/SMX
Grubbs, 1992, TMP/SMX
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Stein, 1992, temafloxacin
Total (I2 = 60.1%; p = 0.000); z = 3.8; p = 0.0001

Random effects model

 Ciprofloxacin  Control 
 group group %
RR (95% CI) n1 n2 Weight

0.43 (0.08-2.27) 2/102 4/87 0.33
0.86 (0.67-1.10) 84/324 97/321 5.14
1.12 (0.60-2.09) 17/84 15/83 1.88
1.05 (0.52-2.08) 13/65 13/68 1.62
0.72 (0.42-1.23) 18/115 26/119 2.30
0.75 (0.54-1.05) 52/360 71/371 4.15
1.15 (0.86-1.54) 64/267 78/374 4.58
0.84 (0.60-1.17) 52/360 64/371 4.05
0.47 (0.36-0.60) 64/366 143/382 5.01
0.54 (0.27-1.09) 11/183 21/189 1.58
0.63 (0.55-0.73) 122/255 185/244 6.51
0.89 (0.69-1.16) 65/166 64/146 4.93
1.14 (0.60-2.17) 16/75 14/75 1.81
0.83 (0.63-1.08) 68/243 80/236 4.86
1.06 (0.38-2.97) 6/35 6/37 0.82
1.03 (0.58-1.84) 21/124 18/110 2.13
0.98 (0.58-1.63) 25/210 26/213 2.48
0.81 (0.65-1.01) 90/270 121/295 5.56
0.81(0.49-1.32) 25/230 31/230 2.62
0.91 (0.58-1.43) 27/107 28/101 2.92
0.79 (0.45-1.36) 21/340 27/344 2.27
0.99 (0.87-1.12) 212/386 219/394 6.76
1.02 (0.90-1.16) 212/386 212/395 6.73
0.33 (0.10-1.09) 3/31 10/34 0.63
0.55 (0.33-0.91) 18/103 32/100 2.53
0.70 (0.43-1.14) 22/129 32/132 2.68
0.86 (0.69-1.07) 90/270 113/290 5.50
0.74 (0.57-0.95) 68/243 90/237 4.99
1.23 (0.75-2.02) 31/207 24/197 2.61
0.82 (0.75-0.91) 1,519/6,036 1,864/6,175 100.00

Figure 5. Ciprofloxacin efficacy in adult UTIs: end-of-treatment bacterial resistances (global).

Figure 6. Ciprofloxacin safety in adult UTIs: risk of adverse events (overall).
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0.574 1 1.75Ciprofloxacin Comparator

Author, year, comparator

Abbas, 1989, amoxocillin/clavulanic
Ploubiec, 1988, cefalexine
Frankenschmidt, 1997, fleroxacin
Whitby, 1996, fleroxacin
Frankenschmidt, 1997, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Pissani, 1996, lomefloxacin
Cox, 1992, lomefloxacin
Schaeffer, 1992, norfloxacin
Raz, 2000, ofloxacin
Carmignani, 2005, prulifloxacin
Naber 1996, esparfloxacin
Grubbs, 1992, TMP/SMX
Stein, 1992, temafloxacin
Total (I2 = 64.2%; p = 0.000); z = 0.10; p = 0.92

Random effects model

 Ciprofloxacin Control
 group group %
RR (95% CI) n1 n2 Weight

1.41 (1.20-1.65) 94/102 57/87 3.74
1.24 (1.03-1.50) 30/30 24/30 3.10
1.27 (0.92-1.74) 40/66 32/67 1.33
0.98 (0.83-1.15) 37/43 37/42 3.70
0.99 (0.86-1.13) 86/108 83/103 4.70
0.96 (0.84-1.09)  129/188  130/181 4.76
0.91 (0.80-1.03)  129/188  143/189 5.04
0.89 (0.79-1.01)  62/75 61/66 5.10
0.98 (0.92-1.05)  209/241  234/265 8.13
0.92 (0.84-1.01) 78/89 77/81 6.65
0.93 (0.84-1.03) 113/139 135/155 6.25
0.98 (0.92-1.05) 67/70 70/72 8.30
1.16 (0.80-1.68) 23/35 21/37 1.01
1.03 (0.95-1.12) 136/151 130/149 7.28
0.95 (0.90-1.01) 100/107 99/101 8.63
1.12 (1.02-1.23) 215/264 183/252 6.50
1.00 (0.90-1.10) 69/76 62/68 6.11
0.99 (0.96-1.03) 199/207 191/197 9.68
1.00 (0.96-1.04) 1,816/2,179 1,769/2,142 100.00

0.695 1 1.44Ciprofloxacin Comparator

Author, year, comparator

Frankenschmidt, 1997, fleroxacin
Whitby, 1996, fleroxacin
Frankenschmidt, 1997, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Pissani, 1996, lomefloxacin
Cox, 1992, lomefloxacin
Raz, 2000, ofloxacin
Naber 1996, esparfloxacin
Stein, 1992, temafloxacin
Total (I2 = 38.0%; p = 0.081); z = 1.2; p = 0.22

Random effects model

 Ciprofloxacin Control 
 group group %
RR (95% CI) n1 n2 Weight

1.15 (0.93-1.44) 50/66 44/67 1.59
0.95 (0.85-1.08) 39/43 38/40 4.67
0.99 (0.86-1.14) 85/108 82/103 3.65
1.00 (0.87-1.15) 131/188 126/181 3.82
1.01 (0.89-1.16) 131/188 130/189 3.83
1.01 (0.09-1.11) 70/75 61/66 6.91
0.95 (0.90-1.01) 210/241 242/265 11.33
0.90 (0.83-0.97) 79/89 80/81 8.61
0.90 (0.80-1.00) 106/139 132/155 5.03
0.98 (0.92-1.05) 67/70 70/72 10.95
1.00 (0.96-1.04) 140/144 138/142 16.11
0.96 (0.91-1.03) 258/302 264/298 11.18
1.06 (1.00-1.12) 197/207 177/197 12.31
0.98 (0.95-1.01) 1,563/1,860 1,584/1,856 100.00

 Ciprofloxacin Control
  group group  %
RR (95% CI) n1 n2 Weight

0.94 (0.70-1.27) 28/43 29/42 2.91
1.01 (0.87-1.18) 119/183 108/168 9.28
0.99 (0.85-1.15) 119/183 122/186 9.90
0.83 (0.66-1.06) 39/62 46/61 4.39
1.04 (0.97-1.11) 215/241 228/265 27.63
0.91 (0.83-0.99) 78/89 78/81 20.25
1.04 (0.92-1.18) 114/144 108/142 12.97
1.07 (0.94-1.22) 174/258 161/256 12.67
1.00 (0.94-1.05) 886/1,203 880/1,201 100.00

0.657 1 1.52Ciprofloxacin Comparator

Author, year, comparator

Whitby, 1996, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Raz, 2000, ofloxacin
Naber 1996, esparfloxacin
Total (I2 = 27.4%; p = 0.210); z = 0.17; p = 0.87

Random effects model

Figure 7. Ciprofloxacin efficacy in UTIs in adults with risk factors: end-of-treatment bacteriological erradication (overall).

Figure 8. Ciprofloxacin efficacy in UTIs in adults with risk factors: end-of-treatment clinical cure (overall).

Figure 9. Ciprofloxacin efficacy in UTIs in adults with risk factors: bacteriological erradication after treatment.

 
 .re

hsil
b

u
p e

ht f
o  

n
oissi

mre
p 

nettir
w r

oir
p e

ht t
u

o
hti

w 
g

niy
p

oc
ot

o
h

p r
o 

dec
u

d
or

per e
b ya

m 
n

oitacil
b

u
p si

ht f
o tra

p 
o

N
©

 P
er

m
an

ye
r 

Pu
b

lic
at

io
n

s 
20

15



P. Gutiérrez-Castrellón, et al.: Ciprofloxacin and urinary tract infections in adults

223

0.744 1 1.34Ciprofloxacin Comparator

Author, year, comparator

Whitby, 1996, fleroxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Raz, 2000, ofloxacin
Naber, 1996, esparfloxacin
Total (I2 = 37.9%; p = 0.153); z = 1.09; p = 0.28

Random effects model

 Ciprofloxacin Control
 Group  Group %
RR (95% CI) n1 n2 Weight

1.01 (0.82-1.23) 35/43 34/42 5.02
0.89 (0.74-1.06) 52/70 51/61 6.49
1.02 (0.96-1.09) 213/241 229/265 25.05
0.90 (0.83-0.97) 79/89 81/82 21.29
1.00 (0.92-1,09) 126/144 124/142 18.46
0.99 (0.92-1.06) 229/270 230/268 23.69
0.97 (0.93-1.02) 734/857 749/860 100.00

0.00508 1 197Ciprofloxacin Comparator

Author, year, comparator

Abbas, 1989, amoxocillin/clavulanic
Ploubiec, 1988, cefalexine
Frankenschmidt, 1997, fleroxacin
Frankenschmidt, 1997, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Cox, 1992, lomefloxacin
Schaeffer, 1992, norfloxacin
Carmignani, 2005, prulifloxacin
Grubbs, 1992, TMP/SMX
Stein, 1992, temafloxacin
Total (I2 = 11.1%; p = 0.332); z = 0.37; p = 0.51

Random effects model

 Ciprofloxacin  Control
 group  group %
RR (95% CI) n1 n2 Weight

0.28 (0.06-1.37) 2/102 6/87 3.41
0.09 (0.01-1.52) 0/30 5/29 1.08
0.51 (0.22-1.18) 7/66 14/67 10.58
0.95 (0.24-3.71) 4/108 4/103 4.49
1.12 (0.68-1.86) 28/188 24/181 22.87
1.34 (0.79-2.27) 28/188 21/189 21.56
2.22 (0.60-8.21) 7/64 3/61 4.84
1.28 (0.61-2.72) 14/241 12/265 12.76
0.54 (0.05-5.87) 1/82 2/89 1.53
1.50 (0.26-8.72) 3/75 2/75 2.75
0.35 (0.04-3.23) 1/35 3/37 1.77
3.30 (0.70-15.53) 7/107 2/101 3.52
1.04 (0.37-2.95) 7/76 6/68 7.32
1.90 (0.17-20.82) 2/207 1/197 1.52
1.06 (0.78-1.42) 111/1,569 105/1,549 100.00

0.08
Ciprofloxacin Comparator

1 12.5

Author, year, comparator

Abbas, 1989, amoxocillin/clavulanic
Frankenschmidt, 1997, fleroxacin
Whitby, 1996, fleroxacin
Frankenschmidt, 1997, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Cox, 2004, gatifloxacin
Peterson, 2008, levofloxacin
Klausner, 2007, levofloxacin
Cox, 1992, lomefloxacin
Schaeffer, 1992, norfloxacin
Raz, 2000, ofloxacin
Carmignani, 2005, prulifloxacin
Naber 1996, esparfloxacin
Grubbs, 1992, TMP/SMX
Stein, 1992, temafloxacin
Total (I2 = 62.6%; p = 0.000); z = 2.46; p = 0.01

Random effects model

 Ciprofloxacin  Control
 group  group %
RR (95% CI) n1 n2 Weight

0.43 (0.08-2.27) 2/102 4/87 1.05
1.12 (0.60-2.09) 17/84 15/83 4.95
1.05 (0.52-2.08) 13/65 13/68 4.37
0.72 (0.42-1.23)  18/115  26/119 5.80
1.15 (0.86-1.54) 64/267 78/374 9.40
0.47 (0.36-0.60)  64/366 143/382 9.93
0.54 (0.27-1.09) 11/183 21/189 4.28
0.63 (0.55-0.73)  122/255 185/244 11.55
0.89 (0.69-1.16)  65/166 64/146 9.83
1.14 (0.60-2.17)  16/75 14/75 4.79
1.06 (0.38-2.97)  6/35 6/37 2.42
0.81 (0.49-1.32)  25/230 31/230 6.39
0.91 (0.58-1.43) 27/107 28/101 6.93
0.79 (0.45-1.36) 21/340 27/344 5.72
0.55 (0.33-0.91) 18/103 32/100 6.23
1.23 (0.75-2.02) 31/207 24/197 6.37
0.80 (0.67-0.96)  520/2,700 711/2,776 100.00

Figure 10. Ciprofloxacin efficacy in UTIs in adults with risk factors: clinical cure after treatment.

Figure 11. Ciprofloxacin efficacy in UTIs in adults with risk factors: bacterial resistances.

Figure 12. Ciprofloxacin safety in UTIs in adults with risk factors: risk of related adverse events.
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0.762
Ciprofloxacin Comparator

1 1.31

Author, year, comparator

Iravani, 1993, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Iravani, 1999, nitrofurantoin
Pfau, 1993, norfloxacin
Auqer, 2002, norfloxacin
Iravani, 1996, norfloxacin
Pfau, 1993, ofloxacin
McCarty, 1999, ofloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1986, TMP/SMX
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Total (I2 = 55.4%; p = 0.005); z = 1.0; p = 0.30

Random effects model

 Ciprofloxacin  Control
 group group %
RR (95% CI) n1 n2 Weight

1.00 (0.96-1.04) 196/204 173/180 10.45
0.88 (0.76-1.01) 176/360 184/331 2.79
1.02 (0.88-1.19) 176/360 177/371 2.58
1.15 (1.04-1.26) 148/168 153/199 5.07
1.10 (0.99-1.23) 56/58 50/57 4.21
0.99 (0.92-1.07)  104/114  103/112 6.25
0.95 (0.89-1.02)  134/149  133/141 7.35
1.00 (0.93-1.07) 56/58 57/59 7.25
1.02 (0.97-1.07) 215/228 211/228 9.43
1.05 (1.00-1.11)  154/159  151/164 8.93
1.04 (0.99-1.10) 154/159 155/167 9.20
1.06 (0.96-1.17) 31/31 32/34 4.60
1.11(0.99-1.24) 82/88 68/81 4.09
0.97 (0.93-1.01) 215/228 224/230 10.71
0.95 (0.89-1.02) 148/168 161/174 7.09
1.01 (0.99-1.04)  2,045/2,532  2,032/2,528 100.00

0.798
Ciprofloxacin Comparator

1 1.25

Author, year, comparator

Iravani, 1993, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Iravani, 1999, nitrofurantoin
Auqer, 2002, norfloxacin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Total (I2 = 29.9%; p = 0.153); z = 0.5; p = 0.96

Random effects model

 Ciprofloxacin  Control 
 group group %
RR (95% CI) n1 n2 Weight

1.00 (0.97-1.04) 199/204 175/180 14.99
0.99 (0.93-1.05) 304/360 316/371 6.78
1.04 (0.97-1.11) 304/360 301/371 6.04
1.03 (0.97-1.08) 160/168 166/179 8.40
1.06 (0.93-1.21) 123/164 114/161 1.77
0.99 (0.95-1.04) 143/148 135/139 11.62
0.98 (0.94-1.03) 211/226 217/228 10.40
0.99 (0.94-1.05) 228/257 318/355 7.74
0.95 (0.91-1.01) 228/257 327/352 8.59
1.14 (1.03-1.25) 83/86 73/86 3.11
0.97 (0.93-1.01) 211/226 222/231 11.02
1.00 (0.96-1.05) 160/168 165/174 9.55
1.00 (0.98-1.02) 2,354/2,624 2,529/2,827 100.00

0.781
Ciprofloxacin Comparator

1 1.28

Author, year, comparator

Iravani, 1993, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Iravani, A1B1999, nitrofurantoin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Total (I2 = 50.0%; p = 0.035); z = 2.5; p = 0.01

Random effects model

 Ciprofloxacin  Control
 group group %
RR (95% CI) n1 n2 Weight

1.05 (0.94-1.17) 56/60 56/63 8.92
1.04 (0.89-1.22) 171/360 169/371 5.70
1.06 (0.90-1.23) 171/360 167/371 5.65
1.11 (1.01-1.22) 118/130 115/141 10.41
0.89 (0.79-0.99) 91/114 99/110 8.83
1.06 (0.98-1.15) 173/194 155/184 12.35
1.04 (0.97-1.11) 147/159 146/164 13.64
1.15 (1.05-1.25) 147/159 134/166 11.46
1.02 (0.95-1.10) 173/194 175/201 13.27
1.16 (1.04-1.28) 118/130 113/144 9.78
1.06 (1.01-1.10) 1,365/1,860 1,329/1,915 100.00

Figure 13. Ciprofloxacin efficacy in acute UTIs in adults: end-of-treatment bacteriological erradication.

Figure 14. Ciprofloxacin efficacy in acute UTIs in adults: end-of treatment-clinical cure.

Figure 15. Ciprofloxacin efficacy in acute UTIs in adults: bacteriological erradication after treatment.
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0.0996 1 10

Author, year, comparator

Iravani, 1993, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Iravani, 1999, nitrofurantoin
Auqer, 2002, norfloxacin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
Henry, 1986, TMP/SMX
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Total (I2 = 23.2%; p = 0.209); z = 2.97; p = 0.003

Random effects model

 Ciprofloxacin  Control
 group  group %
RR (IC 95%) n1 n2 Weight

0.86 (0.67-1.10) 84/324 97/321 8.35
0.75 (0.54-1.05) 52/360 71/371 5.31
0.84 (0.60-1.17) 52/360 64/371 5.07
0.83 (0.63-1.08) 68/243 80/236 7.34
1.03 (0.58-1.84) 21/124 18/110 1.91
0.98 (0.58-1.63) 25/210 26/213 2.35
0.81 (0.65-1.01) 90/270 121/295 10.18
0.99 (0.87-1.12) 212/386 219/394 19.53
1.02 (0.90-1.16) 212/386 212/395 19.19
0.33 (0.10-1.09) 3/31 10/34 0.46
0.70 (0.43-1.14) 22/129 32/132 2.62
0.86 (0.69-1.07) 90/270 113/290 9.88
0.74 (0.57-0.95) 68/243 90/237 7.80
0.88 (0.81-0.96) 999/3,336 1,153/3,399 100.00

0.822 1 1.22Ciprofloxacin Comparator

Author, year, comparator

Naber, 2004, Gatiflox
Naber, 2004, Gatiflox
Iravani, 1999, nitrofurantoin
Auqer, 2002, norfloxacin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Henry, 1999, esparfloxacin
Henry, 1999, esparfloxacin
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Total (I2 = 40.0%; p = 0.082); z = 0.51; p = 0.57

Random effects model

 Ciprofloxacin  Control
 group  group %
RR (95% CI) n1 n2 Weight

0.97 (0.92-1.03) 309/360 327/371 11.73
1.05 (0.99-1.12) 309/360 303/371 10.24
0.97 (0.90-1.04) 132/147 166/179 9.51
0.96 (0.89-1.03) 104/114 105/110 9.21
0.93 (0.87-1.00) 121/136 125/131 9.21
1.00 (0.94-1.06) 184/203 184/203 10.49
1.00 (0.92-1.09) 191/236 182/225 6.75
1.03 (0.94-1.13) 191/236 184/234 6.50
1.11 (1.00-1.22) 74/76 59/67 6.06
1.01 (0.95-1.08) 184/203 186/208 10.17
0.95 (0.89-1.01) 132/147 165/174 10.12
0.99 (0.97-1.02) 1,931/2,218 1,986/2,273 100.00

Author, year, comparator

Iravani, 1993, fleroxacin
Naber, 2004, gatifloxacin
Naber, 2004, gatifloxacin
Iravani, 1999, nitrofurantoin
Iravani, 1996, norfloxacin
McCarty, 1999, ofloxacin
Gomolin, 2002, TMP/SMX
McCarthy, 1999, TMP/SMX
Iravani, 1999, TMP/SMX
Total (I2 = 48.8%; p = 0.048); z = 0.17; p = 0.86

Random effects model

0.113
Ciprofloxacin Comparator

1 8.81   

 Ciprofloxacin  Control
 group group %
RR (95% CI) n1 n2 Weight

0.97 (0.36-2.63) 8/204 7/174 8.54
1.15 (0.61-2.18) 19/360 17/371 13.66
1.22 (0.64-2.34) 19/360 16/371 13.46
0.92 (0.52-1.61) 20/168 23/177 15.10
1.10 (0.38-3.21) 7/149 6/141 7.80
0.56 (0.25-1.25) 9/228 16/228 11.08
0.27 (0.11-0.66) 6/167 22/167 9.95
1.51 (0.55-4.18) 9/228 6/230 8.30
2.07 (1.00-4.29) 20/168 10/174 12.11
0.97 (0.67-1.39) 117/2,032 123/2,033 100.00

Figure 16. Ciprofloxacin efficacy in acute UTIs in adults: clinical cure after treatment.

Figure 17. Ciprofloxacin efficacy in acute UTIs in adults: bacterial resistances.

Figure 18. Ciprofloxacin efficacy in acute UTIs in adults: risk of related adverse events.
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Discussion and conclusions

UTIs represent one of the most common conditions 
for which antibiotics are prescribed in primary care cen-
ters. Specifically, the use of co-trimoxazole as first-line 
agent is recommended in areas with prevalence of re-
sistance to this medication lower than 20%; in areas 
where resistance exceeds this figure, treatment alterna-
tives have to be considered131. Available evidence at 
this moment indicates that ciprofloxacin is a safe and 
efficacious alternative, with lower numbers of adverse 
events than other antimicrobials, for the treatment of 
acute or complicated UTIs (associated with risk factors). 
Methodological quality of the 30 studies included in the 
meta-analysis with adequate assignment of the maneu-
ver (allocation concealment), most of them double-blind-
ed, allows for this recommendation to be supported. The 
broad range of age in the groups (18-85 years), the 
inclusion of patients of both genders and the presence 
of different microorganisms, as well as the employed 
doses of different antimicrobials in both groups and its 
duration, generated a variable heterogeneity in the 
study, which, although partially adjusted by using ran-
dom effects models (inverse of the variance), has to be 
accounted for. In summary, the analyzed evidence al-
lows to conclude that, overall, there is therapeutic equiv-
alence of ciprofloxacin with the rest of antimicrobials 
used for the treatment of acute or complicated UTIs, 
considering a similar capacity to that of other antimicro-
bials to achieve bacteriological erradication and clinical 
cure by the end of treatment and maintaining them in 
subsequent stages, as well as a percentage of bacteri-
al resistances similar to that of other antimicrobials. The 
lower percentage of adverse events observed in the 
ciprofloxacin group both in patients with acute (non-com-
plicated) UTIs and in patients with risk factors, allows 
continuing to recommend it as a superior alternative for 
the management of these patients. 
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