
 U
ncomplicated urinary tract 
infections (UTIs) are one of 
the most common diagnoses in 
the United States. In 1997, an 

estimated 8.3 million physician office visits 
were attributed to acute cystitis.1 A U.S. and 
Canadian study showed that approximately 
one half of all women will have a UTI in their 
lifetimes, and one fourth will have recurrent 
infections.2 The health care costs associ-
ated with UTIs exceed 1 billion dollars3,4; 
therefore, any advance in the diagnosis and 
treatment of this entity could have a major 
economic impact. Streamlining the diagnos-
tic process could also decrease morbidity and 
improve patient outcomes and satisfaction.

Epidemiology
Escherichia coli is the most common cause 
of uncomplicated UTI and accounts for 
approximately 75 to 95 percent of all infec-

tions.2-5 A longitudinal study6 
of 235 women with 1,018 UTIs 
found that E. coli was the only 
causative agent in 69.3 percent 
of cases and was a contrib-
uting agent in an additional  
2.4 percent of cases. Staphylo­
coccus saprophyticus is a distant 
second, accounting for only  

5 to 20 percent of infections. Other Entero-
bacteriaceae, such as Klebsiella and Proteus, 
occasionally cause UTI.2,3,5 Although S. sapro­

phyticus is less common than E. coli, it is 
more aggressive. Approximately one half of 
patients infected with S. saprophyticus pres-
ent with upper urinary tract involvement, 
and these patients are more likely to have 
recurrent infection.3 

Diagnosis
Uncomplicated UTI occurs in patients who 
have a normal, unobstructed genitourinary 
tract, who have no history of recent instru-
mentation, and whose symptoms are confined 
to the lower urinary tract. Uncomplicated 
UTIs are most common in young, sexually 
active women. Patients usually present with 
dysuria, urinary frequency, urinary urgency, 
and/or suprapubic pain. Fever or costoverte-
bral angle tenderness indicates upper urinary 
tract involvement. Studies show that no labo-
ratory tests, including urinalysis and culture, 
can predict clinical outcomes in women 
18 to 70 years of age who present with 
acute dysuria or urgency.7 Dipstick urinaly-
sis, however, is a widely used diagnostic tool. 
A dipstick urinalysis positive for leukocyte 
esterase and/or nitrites in a midstream-void 
specimen reinforces the clinical diagnosis 
of UTI. Leukocyte esterase is specific (94 to  
98 percent) and reliably sensitive (75 to  
96 percent) for detecting uropathogens 
equivalent to 100,000 colony-forming units 
(CFU) per mL of urine.5 Nitrite tests may 
be negative if the causative organism is not 
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A handout on urinary tract 
infections, written by the 
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provided on page 458.
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nitrate-reducing (e.g., enterococci, S. sap­
rophyticus, Acinetobacter). Therefore, the 
sensitivity of nitrite tests ranges from 35 to 
85 percent, but the specificity is 95 percent.8 
Nitrite tests can also be false negative if the 
urine specimen is too diluted.3 Microscopic 
hematuria may be present in 40 to 60 percent 
of patients with UTI.3

Routine urine cultures are not necessary 
because of the predictable nature of the 
causative bacteria. However, urinalysis may 
be appropriate for patients who fail initial 
treatment. Current literature suggests that 
a colony count of 100 CFU per mL has a 
sensitivity of 95 percent and a specificity 
of 85 percent,3 but the Infectious Diseases 
Society of America (IDSA) recommends 
using a colony count of 1,000 CFU per mL  
(80 percent sensitivity and 90 percent speci-
ficity) for symptomatic patients.3,5 A cutoff 
of 100,000 CFU per mL defines asymptom-
atic bacteriuria. Physicians may have to 
request that sensitivities be performed on 
low-count bacteria if low counts are not the 
standard in their community. 

After reviewing existing data on uncompli-
cated cystitis, the Group Health Cooperative 
of Puget Sound implemented evidence–based 
guidelines for treating adult women with 
acute dysuria or urgency.7 These guidelines 
support treating women based on symptoms 

alone after phone triage by a nurse. These 
guidelines have reduced doctor visits and 
laboratory tests without increasing adverse 
outcomes.7 A study9 of these guidelines found 
that women treated by telephone triage had 
a 95 percent satisfaction rate. The study also 
found that if these guidelines were used for 
147,000 women ages 18 to 55 years who were 
enrolled in the plan, it could save an estimated 
$367,000 annually.9 A much smaller study10 
comparing telephone triage with office visits 
for treating symptomatic cystitis showed no 
difference in symptom improvement scores 
or overall patient satisfaction.

Treatment
Many studies in the last decade have focused 
on the treatment length of standard thera-
pies. A study11 comparing a three-day course 
of ciprofloxacin (Cipro) 100 mg twice daily, 
ofloxacin (Floxin) 200 mg twice daily, and 
trimethoprim-sulfamethoxazole (TMP-
SMX; Bactrim, Septra) 160/800 mg twice 
daily, found that all three had comparable 
efficacy in managing uncomplicated UTI. 
Another study12 comparing a short course 
(three days) of ciprofloxacin (100 mg twice 
daily) with the more traditional seven-day 
course of TMP-SMX (160/800 mg twice 
daily), and nitrofurantoin (Furadantin) (100 
mg twice daily) found that ciprofloxacin had 
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superior bacteriologic eradication rates after 
short-term follow-up (four to six weeks). 
All three medications had similar eradica-
tion rates immediately after therapy.12 The 
study12 also found that treatment failures 
associated with nitrofurantoin were more 
common in nonwhite women older than 
30 years, but researchers were unable to 
account for this difference.

E. coli’s resistance to TMP-SMX is an 
increasing problem across the United States.13 
A recent article14 that reviewed data from 
The Surveillance Network (TSN) database 
reported that E. coli had an overall resistance 
rate of 38 percent to ampicillin, 17.0 percent 
to TMP-SMX, 0.8 percent to nitrofurantoin, 
and 1.9 to 2.5 percent to fluoroquinolones. 
The article14 also reported that E. coli strains 
resistant to TMP-SMX had a 9.5 percent 
rate of concurrent ciprofloxacin resistance 
versus a 1.9 percent rate of concurrent resis-
tance to nitrofurantoin. Another review15 of 
data from TSN (January through September 
2000) found that 56 percent of E. coli isolates 
were susceptible to all tested drugs includ-
ing ampicillin, cephalothin (Keflin), nitro-
furantoin, TMP-SMX, and ciprofloxacin. 
Among the tested antimicrobials, E. coli had 
the highest resistance rate to ampicillin (39.1 
percent), followed by TMP-SMX (18.6 per-
cent), cephalothin (15.6 percent), ciprofloxa-
cin (3.7 percent), and nitrofurantoin (1.0 
percent).15 Resistance rates varied by region 
of the country. Of the more than 38,000 iso-
lates, 7.1 percent had a multidrug resistance.15 
A 1999 regional analysis16 of the United 
States showed that resistance to TMP-SMX 
was highest in the Western-Southern-Cen-
tral regions, with a 23.9 percent resistance 
rate. The Pacific and Mountain regions had 
a 21.8 percent resistance rate, and the South 
Atlantic region had a 19.7 percent resistance 
rate.16 Resistance rates in southern Europe, 
Israel, and Bangladesh reportedly have been 
as high as 30 to 50 percent.4

Fluoroquinolones have become popular 
treatments for patients with uncomplicated 
UTI because of E. coli’s emerging resistance 
to other common medications. The reported 
resistance rate of E. coli to ciprofloxacin is 
still very low at less than 3 percent.13 The 

IDSA guidelines recommend the use of f luo-
roquinolones (e.g., ciprofloxacin, f leroxacin 
[not available in the United States], norflox-
acin [Noroxin], and ofloxacin) as first-line 
agents in communities with greater than  
10 to 20 percent resistance rates to TMP-
SMX.17 An economic analysis4 found that a 
three-day regimen of ciprofloxacin was more 
cost-effective than a three-day regimen of 
TMP-SMX if the resistance rate to that drug 
was 19.0 percent or greater.4 A study13 com-
paring the newest formulation of extended-
release ciprofloxacin (500 mg daily for three 
days) with traditional ciprofloxacin (250 mg 
twice daily for three days) showed equivalent 
clinical cure rates. A 1995 study18 comparing 
multidose regimens of ciprofloxacin showed 
that the minimal effective dosage was 100 mg  
twice daily. Another study19 compared a 
single 400-mg dose of gatifloxacin (Tequin), 
with three-day regimens of gatif loxacin  
(200 mg twice daily) and ciprofloxacin  
(100 mg twice daily). The single-dose therapy 
had a clinical response rate equivalent to the 
two three-day regimens. Gatifloxacin is also 
expected to be 1,000 times less likely than 
older fluoroquinolones to become resistant 
because of its 8-methoxy structure.19 

Fosfomycin (Monurol) is another treat-
ment option for patients with UTI. The U.S. 
Food and Drug Administration (FDA) indi-
cates fosfomycin for the treatment of women 
with uncomplicated UTI. A study20 compar-
ing a single dose of fosfomycin  
(3 g) with a seven-day course of 
nitrofurantoin (100 mg twice 
daily) showed similar bacterio-
logic cure rates (60 versus 59 
percent, respectively).20 Fosfo-
mycin is bactericidal and con-
centrates in the urine to inhibit 
the growth of pathogens for 
24 to 36 hours.20 When fos-
fomycin entered the market 
in 1997, unpublished studies submitted 
to the FDA found that it was significantly 
less effective in eradicating bacteria than 
seven days of ciprofloxacin or 10 days of 
TMP-SMX (63 percent, 89 percent, and  
87 percent eradication rates, respectively).21 

Cephalosporins, including cephalexin 
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(Keflex), cefuroxime (Ceftin), and cefixime 
(Suprax), can also manage UTIs. Increasing 
resistance, however, has limited their effec-
tiveness.2 The broad spectrum of this class 
also increases the risk of vulvovaginal can-
didiasis. Cephalosporins are pregnancy cat-
egory B drugs, and a seven-day regimen can 
be considered as a second-line therapy for 
pregnant women.2 Table 1 summarizes the 
possible treatments in patients with UTI.

nOnPhaRmacOlOgic ThERaPiES

Physicians commonly recommend nonphar-
macologic options (e.g., drinking cranberry 
juice or water) to patients with cystitis. A 
Cochrane review22 found insufficient evi-
dence to recommend the use of cranberry 
juice to manage UTI. 

Similarly, no scientific evidence suggests 

that women with cystitis should increase 
their f luid intake, and some doctors specu-
late that increased fluid may be detrimental 
because it may decrease the urinary concen-
tration of antimicrobial agents.17

OlDER wOmEn

Treating older women who have UTIs requires 
special consideration. A recent study23 com-
pared a 10-day course of ciprofloxacin (250 
mg twice daily) with a 10-day course of 
TMP-SMX (160/800 mg twice daily). The 
study, which included 261 outpatient and 
institutionalized women with an average 
age of approximately 80 years, showed a 96 
percent bacteriologic eradication rate with 
ciprofloxacin compared with an 80 percent 
eradication rate with TMP-SMX for the three 
most common isolates.23 Although the IDSA 
did not study postmenopausal women specif-
ically, its review found that evidence supports 
the use of a seven-day antibiotic regimen for 
older women. The three-day therapy had a 
higher failure rate when compared with the 
seven-day regimen.24 A Cochrane review25 
found insufficient evidence to recommend 
for or against short- versus long-term (seven 
to 10 days) treatment of uncomplicated UTIs 
in older women. 

table 1

antimicrobial agents for the management of Uncomplicated UTis

 
Drug

Dosage 
(mg)

 
Frequency

Duration 
(days)

 
Cost per day*

Pregnancy 
category

TMP-SMX  
(Bactrim, Septra)

160/800† Twice daily Three $3.88 (Bactrim DS)

$4.00 (Septra)

C

Ciprofloxacin  
(Cipro)

250 Twice daily Three $10.15 (tablet) C

Extended-release 
ciprofloxacin  
(Cipro XR)

500 Daily Three $8.66 C

Nitrofurantoin 
(Furadantin)

100 Twice daily Seven to 10 $17.13 B

Fosfomycin  
(Monurol)

3,000  
(3 g) 

Daily One $36.49 B

Cephalexin  
(Keflex)

250
500 

Four times daily

Twice daily

Seven to 10

Seven to 10

$6.59 (250 mg)

$6.47 (500 mg)

B

Gatifloxacin  
(Tequin)

400 

200 

Single dose

Twice daily

One

Three

$9.57 (400 mg)

$9.57 (200 mg)

C

C

URI - urinary tract infection; TMP-SMX = trimethoprim-sulfamethoxazole.

*—Cost for complete course of therapy, based on average wholesale cost, based on Red Book, Montvale, N.J.: 
Medical Economics Data, 2004.
†—One double-strength tablet.
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mEn

The incidence of UTI in men ages 15 to  
50 years is very low, and little evidence 
exists on treating them. Risk factors include 
homosexuality, intercourse with an infected 
woman, and lack of circumcision. The lim-
ited available data are similar on two key 
points. First, the data show that men should 
receive the same treatment as women with the 
exception of nitrofurantoin, which has poor 
tissue penetration.17 Second, a minimum of 
seven days is the recommended treatment 
length, because the likelihood of complicat-
ing factors is higher than in women.5,17

Recommendations
After reviewing the available clinical data as 
of 1999 and classifying it by quality of evi-
dence, the IDSA published guidelines for the 
use of antimicrobial agents to treat women 
with UTI.24 The American Urological Asso-
ciation and the European Society of Clini-
cal Microbiology and Infectious Diseases 
have endorsed these guidelines,2,17 which 
can be summarized into four main recom-
mendations. First, the IDSA recommends a 

three-day course of double-strength TMP-
SMX as empiric therapy in areas where E. 
coli resistance rates are below 20 percent. 
Second, although it recognizes that they 
have efficacy rates similar to TMP-SMX, the 
IDSA does not recommend fluoroquino-
lones as universal first-line agents because of 
resistance concerns. Third, the IDSA recom-
mends a seven-day course of nitrofurantoin 
or a single dose of fosfomycin as reasonable 
treatment alternatives. Finally, the IDSA 
does not recommend the use of beta-lactams 
because multiple studies have shown them 
to be inferior when compared with other 
treatments.23 

Figure 1 is an algorithm for the manage-
ment of uncomplicated UTIs.
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figure  1. algorithm for the management of uncomplicated urinary tract infections. (tMP-SMX = trimethoprim- 
sulfamethoxazole.)

Patient with dysuria, urinary frequency,  
urinary urgency, or suprapubic pain

Is the patient postmenopausal?

Is there a complicating 
factor (e.g., sulfa allergy, 
TMP-SMX failure)?

Nitrofurantoin, 100 mg twice 
daily for seven days; fosfomycin 
(Monurol), 3-g single dose; or 
cephalexin (Keflex), 250 mg 
four times daily or 500 mg 
twice daily for seven days

TMP-SMX†, 
160/800 mg, 
twice daily for 
three days)

Ciprofloxacin, 250 mg twice 
daily for three days; or 
nitrofurantoin,100 mg 
twice daily for seven days

*—Drugs administered orally.
†—One double-strength tablet.

Is there a complicating factor 
(e.g., sulfa allergy, TMP-SMX 
[Bactrim, Septra] failure)?

Ciprofloxacin (Cipro), 250 mg  
twice daily for seven days; or 
nitrofurantoin (Furadantin),  
100 mg twice daily for seven days* 

TMP-SMX†,  
160/800 mg  
twice daily for  
seven days* 

Is the patient pregnant?

Yes No

Yes No

Yes No

Yes No
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