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Urinary tract infections (UTIs) are considered to be 
the most common bacterial infection. According to the 
1997 National Ambulatory Medical Care Survey and 
National Hospital Ambulatory Medical Care Survey, 
UT1 accounted for nearly 7 million office visits and 1 
million emergency department visits, resulting in 
100,000 hospitalizations. Nevertheless, it is difficult to 
accurately assess the incidence of UTIs, because they 
are not reportable diseases in the United States. This 
situation is further complicated by the fact that accu- 
rate diagnosis depends on both the presence of symp- 
toms and a positive urine culture, although in most 
outpatient settings this diagnosis is made without the 
benefit of culture. 

Women are significantly more likely to experience 
UT1 than men. Nearly 1 in 3 women will have had at 
least 1 episode of UT1 requiring antimicrobial therapy 
by the age of 24 years. Almost half of all women will 
experience 1 UT1 during their lifetime. Specific sub- 
populations at increased risk of UT1 include infants, 
pregnant women, the elderly, patients with spinal cord 
injuries and/or catheters, patients with diabetes or 
multiple sclerosis, patients with acquired immunodefi- 
ciency disease syndrome/human immunodeficiency vi- 
rus, and patients with underlying urologic abnormali- 
ties. Catheter-associated UT1 is the most common 
nosocomial infection, accounting for >l million cases 
in hospitals and nursing homes. The risk of UT1 
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increases with increasing duration of catheterization. 
In noninstitutionalized elderly populations, UTIs are 
the second most common form of infection, accounting 
for nearly 25% of all infections. 

There are important medical and financial impli- 
cations associated with UTIs. In the nonobstructed, 
nonpregnant female adult, acute uncomplicated UT1 is 
believed to be a benign illness with no long-term 
medical consequences. However, UT1 elevates the risk 
of pyelonephritis, premature delivery, and fetal mor- 
tality among pregnant women, and is associated with 
impaired renal function and end-stage renal disease 
among pediatric patients. Financially, the estimated 
annual cost of community-acquired UT1 is significant, 
at approximately $1.6 billion. 

rinary tract infection (UTI) refers to the presence of microbial 

pathogens within the urinary tract. Usually classified by the site of 

infection (the bladder [cystitis], kidney [pyelonephritis], or urine 

[bacteriuria]), UT1 can be asymptomatic or symptomatic, characterized 

by a wide spectrum of symptoms ranging from mild irritative voiding to 

bacteremia, sepsis, or even death. UTIs that occur in a normal genitouri- 

nary tract with no prior instrumentation are considered “uncomplicated,” 

whereas “complicated” infections are diagnosed in genitourinary tracts 

that have structural or functional abnormalities, including instrumentation 

such as indwelling urethral catheters, and are frequently asymptomatic. 1,2 

Patients with an otherwise normal genitourinary tract who have symp- 

tomatic renal infection are diagnosed as having acute uncomplicated 

pyelonephritis. Asymptomatic bacteriuria (ASB) is defined as the isola- 

tion of bacteria from the urine in significant quantities consistent with 
infection, but without the local or systemic genitourinary signs or 

symptoms. ASB requires antimicrobial treatment only in specific popu- 

lations, such as pregnant women. Finally, many women experience 

frequent recurrent UTIs (RUTIs), designated as either a “relapse” after 
treatment cessation with the pretherapy isolate or as a “reinfection” with 

a different organism after initial treatment cessation. Although considered 
to be a benign condition, RUT1 can have a significant impact on quality 

of life. 

UT1 is considered to be the most common bacterial infection.3 How- 
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TABLE 1. Urinary tract infection epidemiology: measurement concerns 

l Not reportable 

0 Not a single clinical entity 

-ASB vs. symptomatic infection 

-Cystitis, bacteriuria, pyelonephritis 

-Complicated vs. uncomplicated infection 

l Diagnostic criteria 

-Clinical presentation 

-Clinical presentation + urinalysis 

-Clinical presentation + urinalysis + culture 

-Culture 

l Source of data 

-Office visits 

-Self-report of physician diagnosis 

-Population screens 

-Hospital discharges 

ASB = asymptomatic bacteriuria. 

ever, assessing the accurate incidence of UT1 is difficult, because UTIs 

are not reportable diseases in the United States (Table 1). Further, 

although accurate diagnosis depends on both the presence of symptoms 
and a positive urine culture, uncomplicated UT1 in outpatient settings are 

usually diagnosed without the benefit of culture. Thus, there will be errors 
in most estimates. 

There are several incidence estimates in the literature, which differ in 

their diagnostic criteria (clinical presentation, urinalysis, culture) and the 
source of data (office visits, hospital discharges, self-report of physician 

diagnosis, or population screens). The 1997 National Ambulatory Med- 

ical Care Survey and National Hospital Ambulatory Medical Care 
Survey4 estimated that UT1 results in nearly 7 million office visits each 

year in the United States, along with an additional 1 million visits to 
emergency departments necessitating approximately 100,000 hospitaliza- 

tions4 (Figure 1). The number of office visits for UT1 among women 
(1.2%) was twice that among men (0.6%).4 

Although everyone is susceptible to UTI, there are specific subpopula- 
tions that are at increased risk of UTI, including infants,5 pregnant 

women,6 the elderly,7 patients with spinal cord injuries and/or catheters,’ 
patients with diabetes,’ multiple sclerosis,” or acquired immunodefi- 
ciency syndrome (AIDS)/human immunodeficiency virus (HIV),“312 and 

patients with underlying urologic abnormalities. Except during the first 
few months of life, females are far more susceptible than males to UTI. 

Recently, a retrospective population-based study investigated the inci- 
dence rate of first-time symptomatic UT1 in children <6 years of age.13 
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FIG 1. Ambulatory visits for cystitis and urinary tract infection (UTI). [Adapted from Vital Health Stat 

13.7 

The cumulative incidence rate of UT1 was 3 times greater in girls (6.6%) 

than boys (1.8%). 

Acute, uncomplicated UTIs are generally considered to be benign 
conditions. However, severe infections may require hospitalization. 

Long-term ramifications of acute UT1 are rare. Significant medical 

sequelae are more frequently associated with complicated infections or 
with infections that occur in specific subpopulations, such as pediatric 

patients, pregnant women, or women with diabetes. Nevertheless, the 
high prevalence of UTI, combined with the costs associated with medical 

intervention, have significant financial ramifications: it is estimated that 
the overall costs associated with UT1 are nearly $2 billion each year.14 

Incidence of Urinary Tract Infection 

Symptomatic UT/ 

Symptomatic UT1 is very common among sexually active women15 and 
far more common among women than men. An estimated 1 in 3 women 

will have at least 1 UT1 diagnosed by a clinician requiring antimicrobial 
treatment by the age of 24 years,16 and 40% to 50% of women will 
experience at least 1 UT1 during their lifetime16-19 (Figure 2). A recent 
random digit dialing survey of 2,000 women in the United States found 

that 10.8% of women > 18 years reported at least 1 presumed UT1 during 
the prior 12 months, and the majority of women who had a UT1 reported 
a history of 12 UT1 episodes in their life.16 
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FIG 2. Cumulative probability of self-reported, physician diagnosed urinary tract infection (UTI) by 

age among US women. Dashed curves indicate 95% Hall-Wellner Confidence Bands. (Adapted from 

Ann Epidemiol.‘6) 

Earlier research demonstrated that despite the presence of symptoms, 

women do not immediately seek medical intervention for UTI.20,21 
Results from a self-administered questionnaire sent to all women who 

were registered with a rural medical practice in England for the prior 2 
years and were at least 25 years of age found 27% of respondents 

experienced dysuria and 34% experienced urinary frequency.20 However, 
many women waited up to 5 days before seeking medical attention. The 

symptoms were least common among older (55 to 74 years) women.21 
A wide range of factors have been identified that can increase 

susceptibility to UTI. Among the specific genetic factors known to 

increase susceptibility are nonsecretor status or ABO blood-group anti- 
gens22,23 (Table 2). Biologic factors that have been identified include 
congenital abnormalities,24*25 the presence of a urinary obstruction,26 and 
a prior history of UTI.2*25,27 Modifiable behavioral risk factors include the 
use of diaphragms, condoms and/or spermicides for contraception, and 

frequency of sexual intercourse among premenopausal women.28-33 
Postcoital prophylaxis can minimize RUT1 among susceptible women. 
Estrogen deficiency has been associated with an increased risk of UTI, 
and the postmenopausal use of intravaginal estriol cream can reduce the 
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TABLE 2. Factors that increase susceptibility to urinary tract infection (UTI) 

Genetic Biologic Behavioral Other 

Nonsecretor 

status 

ABO blood-group 

antigens 

Congenital 

abnormalities 

Urinary obstruction 

Prior history of 

UTI Diabetes 

Incontinence 

Sexual intercourse 

Diaphragm use 

Condom use 

Spermicide use 

Recent 

antibiotic use 

Urogenital surgery 

Estrogen deficiency 

risk of recurring RUTI. Finally, women of all ages are at increased risk 
of UT1 after antimicrobial use. 16~19,35 

A prospective study monitored nearly 800 sexually active young 
women seeking contraception at either a university health clinic or health 
maintenance organization (HMO) for 6 months.36 The incidence of UT1 
was 70 of 100 person-years among the university coeds and 50 of 100 
person-years among the HMO cohort. The risk of infection was signifi- 
cantly associated with both recent use of the diaphragm with spermicide 
(P <O.OOl for the university cohort and P = 0.04 for the HMO cohort) 
and recent sexual intercourse (P <O.OOl for university students and P = 
0.002 for HMO women). Similarly, women with a history of UT1 
demonstrated an increased risk of acute UTI. In comparison, another 
study estimated the risk of UT1 among healthy university men at P = 
0.049 of 100 person-years.37 

A prospective study in Finland followed 179 women for 12 months after 
an initial UT1 episode caused by Escherichiu COZ~.~’ There were 147 
recurrent UT1 episodes diagnosed during that period, of which 13 1 were 
classified as recurrences occurring at least 1 month after the index 
episode. Nearly half of the women (44%) experienced recurrences, and 
women with a history of UT1 were most likely to experience RUT1 from 
the index episode. Among 285 college women in the United States with 
first UTI, 24% had a symptomatic episode within 6 months; infection 
occurred twice as frequently as relapse (16% vs. 8%).i5 

Finally, a l-day point prevalence study performed in intensive care units 
(KU) throughout Europe found UT1 to be the third most common 
ICU-acquired infection (17.6%), after pneumonia (46.9%) and lower 
respiratory tract infections (17.8%).39 Prolonged duration in the KU 
(>48 hours) and urinary catheterization were among the 7 identified risk 
factors for ICU-acquired infections. It should be noted that ICU-acquired 
UT1 did not significantly increase the risk of mortality. 
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TABLE 3. Incidence of urinary tract infection among children 

Girls Boys 

Infancy 

l-5 yr+ 

Cumulative incidence through age 6 

School age 

Overall incidence in prepubertal children7 

*Data from lancet.5l 

+Data from Acta Paediatr.13 

)Data from Kidney Int Suppl.5 

0.4%-1.0% 

0.9%1.4% 

6.6% 

0.7%-2.3% 

3% 

0.188% (circumcised)* 

0.702% uncircumcised 

O.l%-0.2% 

1.8% 

0.04%-0.2% 

1% 

ASB 

The overall prevalence of ASB among the general population is 
estimated at 3.5%, and the prevalence increases with age in a linear 
trend.40 Other risk factors for ASB include parity, diabetes in women, a 
history of UTI, and lower education.4’ An estimated 4% to 10% of 
pregnant women are diagnosed with ASB.42,43 ASB is more prevalent 
among women with diabetes than women without diabetes. However, 
diabetes does not appear to increase the risk of ASB among men.44 

The incidence of ASB among elderly (>70 years) persons living 
independently is 3 times greater in women (16% to 18%) than men 
(6%).45 Similarly, the incidence is higher among elderly women living in 
nursing homes (17% to 55%) than men (15% to 3 1%).45 However, the 
incidence is nearly comparable among elderly men (12.6 of 1,000 
person-years) and women (14 of 1,000 person-years) if prostatitis is 
categorized as a UTI.7 

Incidence of Urinary Tract Infection in Special 

Subpopulations 

Pediatrics 

Approximately 3% of prepubertal girls and 1% of prepubertal boys are 
diagnosed with UTI’ (Table 3). Many girls who do not undergo 
radiographic evaluation after an initial UT1 experience a recurrence 
within 1 year,5 and girls who experience recurrent UT1 are at increased 
risk of renal scarring,46 which then increases their risk of progressive 
renal disease in adulthood.47 A retrospective study recently found that 
35% of boys and 32% of girls who had their first UT1 at <l year of age 
contracted a recurrent UT1 during the next 3 years4* Eighteen percent of 
infants who experience a UT1 during their first 12 months will experience 
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a recurrence within the subsequent few months, and infants who do not 
experience a recurrence rarely have additional episodes 1 year later.5 

There is strong evidence indicating a protective effect of circumcision 
against UTIs among male infants. Noncircumcised boys <6 months have 
a significantly greater quantity of both E coli and gram-negative uro- 
pathogens in their urethras as compared with circumcised cohorts.49 
Noncircumcised boys also have an overall 12-fold increased risk of UT1 
compared with circumcised boys during the first 6 months.50 Uncircum- 
cised boys have a significantly higher probability of hospital admission 
for UT1 (7.02 of 1,000) than circumcised boys (1.88 of 1,000; P 
<O.OOOl), according to a population-based cohort study.51 

Patients with Catheters or Spinal Cod injuries 

Catheter-associated UT1 is the most common nosocomial infection, 
accounting for >l million cases each year in US hospitals and nursing 
homes.52 Nosocomial UT1 among newly catheterized patients is fre- 
quently asymptomatic (90%),52 and the risk of UT1 increases with 
increasing duration of catheterization.53 The overall incidence of bacte- 
riuria is 8% and ranges from 3% to 10% per day. 

Patients with spinal cord injuries (SCIs) are predominantly young 
males. UTIs are very common among patients with SCIs and are always 
complicated in nature. Unlike UTIs in most other subpopulations, UTIs 
among patients with SCIs are associated with significant morbidity and 
mortality. In fact, approximately 40% of patients with SCIs will die of 
renal-related problems.54 Approximately 1 in 3 patients with SC1 have 
bacteriuria (L lo5 colony-forming units/ml) at any time.55 E coli remains 
a common uropathogen among SC1 patients, in addition to enterococci, 
Pseudomonas, and Proteus mirabilis. 

Factors that increase susceptibility to UT1 among patients with SC1 
include overdistension of the bladder, increased risk of urinary obstruc- 
tion, impaired voiding, and increased incidence of stones.56 Similarly, 
quadriplegics and patients with high-level spinal cord injuries are at 
increased risk for UT1 because of their elevated risk for autonomic 
dysreflexia and the greater need for indwelling (versus intermittent) 
catheterization. 

Patients with Diabetes 
Diabetes increases the risk of UT1 and bacteriuria among female but not 

male patients.57 Patients with diabetes generally have a 2-fold to 4-fold 
increased incidence of bacteriuria over patients without diabetes. The 
etiology of UT1 among persons with diabetes includes more unusual 
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uropathogens than UT1 among persons without diabetes.’ Further, UT1 
with diabetes can lead to severe complications, such as emphysematous 
cystitis and emphysematous pyelonephritis.57 UTIs in ambulatory pa- 
tients with diabetes are considered to be complicated, and patients are at 
risk of developing upper tract involvement, obstruction, and/or severe or 
unusual complications. In a population-based study of hospitalization 
rates for pyelonephritis in Manitoba, women with diabetes were 6 to 24 
times more likely than nondiabetic women, and men with diabetes were 
3 to 17 times more likely than nondiabetic men, to be hospitalized for 
pyelonephritis.58 Nondiabetic younger women (aged 25 to 44 years) were 
4 times more likely than similarly aged men (8.62 of 10,000 vs. 1.68 of 
10,000) to be hospitalized for pyelonephritis. The difference was less 
apparent at older ages (45 to 64 years, 5.98 of 10,000 vs. 4.01 of 10,000; 
265, 11.20 of 10,000 vs. 10.00 of 10,000).58 

Persons with HIV/AIDS 

The incidence of UT1 among both women59 and men who are 
seropositive for HIV is greater than among women and men who are HIV 
seronegative.“,‘* The incidence of UT1 is believed to be even greater 
among patients with AIDS or who have low CD4 counts (CO.2 X 
109rL).’ l However, earlier research involving female commercial sex 
workers in Africa found no significant relation between HIV status, CD4 
count, and symptomatic UTI.60 Nevertheless, research consistently re- 
ports that patients with HIV are more likely to have Enterococcus species 
as the predominant uropathogen, in contrast to E coli as the most common 
uropathogen isolated among seronegative patients.‘2560 

Patients with Multiple Sclerosis 

The risk of UT1 and bacteriuria is significantly increased (90% and 
74%, respectively) among patients with multiple sclerosis.” UT1 fre- 
quently precedes multiple sclerosis relapse, and recurrent UT1 is associ- 
ated with acute exacerbation and neurologic progression of the disease. 

Pregnant Patients 

UTIs are the most common bacterial infections during pregnancy, and 
pyelonephritis is the most common severe bacterial infection complicat- 
ing pregnancy.6 Approximately 4% to 10% of pregnant women will have 
ASB, and 1% to 4% of pregnant women will develop acute cystitis for the 
first time during pregnancy43 (Table 4). A history of childhood UT1 
without renal scarring increases the risk for ASB during pregnancy to 
27%, and 47% with renal scarring.47 Acute pyelonephritis affects 1% to 
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TABLE 4. Incidence of urinary tract infection (UTI) during pregnancy 

l ASB 

-History of childhood UTI without scarring 

-History of childhood UTI with scarring 

0 Cystitis 

l Pyelonephritis 

4x-10% 

7% 

7% 

4% 

l%-2% 

ASB = asymptomatic bacteriuria. 

Adapted from J Miss State Med Assoti3 and Pediatr Nephrol.47 

2% of pregnant women, particularly during the end of the second and 
beginning of the third trimesters.42 

Women with a history of UT1 are at increased risk of UT1 during 
pregnancy. Risk factors for ASB or acute cystitis during pregnancy 
include lower socioeconomic status, sickle-cell trait and anemia, in- 
creased parity or older age, and minimal medical care throughout the 
pregnancy. Functional urinary tract abnormalities and diabetes mellitus 
can also increase susceptibility to UT1 during pregnancy.61-64 

Geriatric Patients 

Among the noninstitutionalized elderly populations, genitourinary in- 
fections are the second most common form of infection, accounting for 
nearly 25% of all identified infections.7 Asymptomatic bacteriuria is 
believed to affect up to 50% of geriatric women65 and 30% of geriatric 
men. Approximately 11% to 25% of elderly noncatheterized patients 
develop asymptomatic bacteriuria that generally spontaneously re- 
solves.66 Similarly, 12% of elderly ambulatory men are determined to 
have ASB, frequently with gram-positive uropathogens.67 Although the 
majority of cases (76%) spontaneously resolve, infections with urea- 
splitting bacteria (such as Proteus) are more likely to have significant 
sequelae, including stone formation and permanent renal damage.68 

Medical Implications of UTI 

Uncomplicated UT/ 
Acute uncomplicated UT1 (cystitis) in the nonobstructed adult, non- 

pregnant woman is believed to be a benign illness with no long-term 
medical sequelae. To date, however, there are no large-scale prospective 
studies verifying this assumption. There are data highlighting significant 
short-term ramifications of acute uncomplicated UTI. Research on college 
women found that UT1 resulted in 6.1 symptomatic days, 2.4 days of 
restricted activity, and 0.4 days of bed rest.30 Within 3 to 4 months of an 
initial UTI, 20% to 30% of women will experience a recurrence of the 
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TABLE 5. Urinary tract infection (UTI) in pregnancy: morbidity 

Condition Potential Ramifhxtions 

Untreated ASB 

Third-trimester UTI 

Pyelonephritis 

Low birth-weight infants 

Anemia 

Pregnancy-induced hypertension 

Mental retardation in infant 

Developmental delays in infant 

Cerebral palsy in infant 

Fetal death 

ASB = asymptomatic bacteriuria. 

infection69 with additional concomitant short-term morbidity. Despite 

short-term morbidity, there is no indication that UT1 or RUT1 among 

women leads to chronic renal failure, renal scarring, or hypertension, 

UT/ During Pregnancy 

The ramifications of UT1 during pregnancy can be significant, including 

an elevated risk of pyelonephritis, premature delivery, and fetal mortality 

(Table 5). If left untreated, ASB can result in acute pyelonephritis and 

infants with low birth weight,6*70-72 anemia, and pregnancy-induced 

hypertension/preeclampsia.6372 As a result, early screening for ASB 

during pregnancy is highly recommended.73-75 

In some women, pyelonephritis during pregnancy can present as only 

lower tract symptoms. More commonly, women present with the tradi- 

tional symptoms of pyelonephritis, including fever with flank pain, 

costovertebral angle tenderness (especially on the right side), and possible 

vomiting and nausea. Women with pyelonephritis during pregnancy 

generally should be hospitalized for aggressive hydration and parenteral 

antibiotic therapy. A majority (86%) of women will experience uterine 

contractions during the first hour after antimicrobial therapy has been 

initiated, and 50% will continue to have uterine contractions after 25 

hours of therapy.76 

Recent research suggests UT1 during pregnancy may increase the risk of 

cerebral palsy77 or mental retardation7’ among offspring. Data from a 

retrospective cohort study found an increased relative risk for mental 

retardation or developmental delay, as well as fetal death, with maternal 

UT1 specifically during the third trimester.78 Treatment for third-trimester 

UT1 did not impact on fetal morbidity. The authors recommended early 
and aggressive screening and treatment for ASB during pregnancy. 
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Pediatric UT/ 

UTIs among pediatric patients are associated with significantly greater 

morbidity and long-term sequelae than UTIs among adults, including 

impaired renal function and end-stage renal disease. UT1 in prepubertal 
girls can eventually lead to potential complications during pregnancy. 

Recurrent UT1 in girls is associated with renal scarring79 and a concom- 
itant increased risk of progressive renal disease in adulthood.80 Children 

diagnosed with vesicourethral reflux are at increased risk of developing 

pyelonephritis from UTI. However, circumcision has been shown to 
strongly protect against UT1 among infant boys. 

Childhood UT1 does not appear to increase the risk of hypertension up 
to 20 years later,‘l and unilateral renal scarring after childhood UT1 does 

not appear to impact on renal function.82 However, bilateral scarring is 

associated with a more severe prognosis.82 Pediatric patients diagnosed 
with pyelonephritis and a positive dimercaptosuccinic acid (DMSA) scan 

(renal scintigraphy using DMSA as a tracer) have a 33% risk of renal 

scarring.83 Many children with abnormal DMSA scans have reflux and/or 
dysfunctional voiding. 

UT/ in the Elderly 

There are many factors that predispose elderly persons to UTI, includ- 

ing chronic diseases, functional abnormalities, and specific medica- 
tions.34,84 ASB is prevalent among this population,65,85 but it frequently 

resolves without treatment and has no long-term sequelae. However, 

symptomatic UT1 among the elderly requires antimicrobial therapy.86-88 

Financial Implications of UTI 

The financial implications of UT1 are enormous, predominantly a result of 
the high incidence of UTI. Direct costs include the costs of outpatient 

doctor visits, antimicrobial prescriptions, and hospitalization expenses, as 

well as the nonmedical costs associated with travel, sick days, and 
morbidity. The indirect costs of lost output must also be considered. 
Although acute uncomplicated UT1 is considered to be a benign condition 

with minimal long-term sequelae, it is associated with significant short- 
term morbidity. Approximately 11.3 million women in the United States 
had 11 presumed acute community-acquired UT1 resulting in antimicro- 

bial therapy in 1995, with direct costs estimated at $659 million and 
indirect costs totaling $936 million (Table 6). The estimated annual cost 
of community-acquired UT1 is approximately $1.6 billion.15 

In addition, there has been a significant increase in hospitalizations for 
UT1 among women from 1970 to 1990, with longer average lengths of 
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TABLE 6. Financial implications of urinary tract infection (UTI) 

Community-Acquired UTI Nosocomial UTI 

Direct: $659 million 

Indirect: $936 million 

Total: $1.6 billion 

Average cost/infection: $558-$593 

1 extra hospital day/patient = -1 million days 

Estimated annual cost: $424-$451 million 

stay.89 Of the 2 million nosocomial infections each year, 30% are 

UTIS,~~,~’ predominantly (80%) secondary to an indwelling urethral 
catheter.53 Nosocomial UT1 necessitates 1 extra hospital day per patient, 

or nearly 1 million extra hospital days per year. It is estimated that each 

episode of symptomatic UT1 adds $676 to a hospital bi11,91 and the 

estimated annual cost of nosocomial UT1 in the United States ranges 
between $424 and $451 million.92 Catheter-related bacteremia is esti- 

mated to cost nearly $2,900 per episode.” At nearly $2 billion, the total 
cost of community-acquired plus nosocomial UT1 in the United States 

alone is significant. 

Summary 

UT1 is the most common bacterial infection. It is generally associated 
with minimal morbidity except among specific subpopulations. However, 

there is a significant absence of data regarding its accurate incidence, 
factors that increase susceptibility to UTI, and the long-term medical 

sequelae of UTI. 
There are many areas for future investigational effort. There is a need 

for accurate data regarding the incidence of symptomatic UT1 and 

pyelonephritis among all populations. There is an increasing population 
of immunocompromised individuals potentially at risk for UTI. Research- 

ers should investigate the implications to the overall epidemiology of 
UTI: are these groups more susceptible to UT1 by any pathogen or will 

there be an increase in the number of uropathogens transmitted through 
the general population? 

Finally, the clinical ramifications of UT1 are significant. There is a high 
incidence of symptomatic UT1 necessitating antimicrobial therapy, as 

well as an increasing population of highly susceptible patients who 
require antimicrobials for UT1 and/or other infections, resulting in an 
increased risk of developing antimicrobial resistance among common 

uropathogens. As a result, there is a growing need to ensure appropriate 

therapy with agents that maximize success for both community-acquired 
and nosocomial UT1 while minimizing risk of the development of 
antimicrobial resistance. 

DM, February 2003 65 



References 

Gonzalez CM, Schaeffer AJ. Treatment of urinary tract infection: what’s old, what’s 

new, and what works. World J Urol 1999;17:372-82. 

Stamm WE, Hooton TM. Management of urinary tract infections in adults. N Engl 

J Med 1993;329: 1328-34. 

Nicolle LE. Epidemiology of urinary tract infections. Infect Med 2001;18:153-62. 

Schappert SM. Ambulatory care visits to physician offices, hospital outpatient 

departments, and emergency departments. United States, 1997. Vital Health Stat 13 

1999;143:i-iv, l-39. 

Winberg J, Bergstron T, Jacobsson B. Morbidity, age and sex distribution: 

recurrences and renal scarring in symptomatic urinary tract infection in childhood. 

Kidney Int Suppl 1975;3(suppl):SlOl-S106. 

Cunningham FG, Lucas MJ. Urinary tract infections complicating pregnancy. 

Baillieres Clin Obstet Gynaecol 1994;8:353-73. 

Ruben FL, Dearwater ST, Norden CW. Clinical infections in the noninstitutionalized 

geriatric age group: methods utilized and incidence of infections. Am J Epidemiol 

1995;141:145-57. 

Biering-Sorensen F, Bagi P, Hoiby N. Urinary tract infections in patients with spinal 

cord lesions: treatment and prevention. Drugs 2001;61:1275-87. 

Ronald A, Ludwig E. Urinary tract infections in adults with diabetes. Int J 

Antimicrob Agents 2001;17:287-92. 

Metz LM, McGuinness SD, Harris C. Urinary tract infections may trigger relapse in 

multiple sclerosis. Axone 1998;19:67-70. 

Evans JK, McOwan A, Hillman RJ, Forster GE. Incidence of symptomatic urinary 

tract infections in HIV seropositive patients and the use of cotrimoxazole as 

prophylaxis against Pneumocystis carinii pneumonia. Genitourin Med 1995;71: 

120-2. 

Schonwald S, Begovac J, Skerk V. Urinary tract infections in HIV disease. Int J 

Antimicrob Agents 1999;11:309-11. 
Marild S, Jodal U. Incidence rate of first-line symptomatic urinary tract infection in 

children under 6 years of age. Acta Paediatr 1998;87:549-42. 

Rosenberg M. Pharmacoeconomics of treating uncomplicated urinary tract infec- 

tions. Int J Antimicrob Agents 1999;11:247-5 1. 

Foxman B, Gillespie B, Koopman J, et al. Risk factors for second urinary tract 

infection among college women. Am J Epidemiol 2000;15 1: 1194-1205. 

Foxman B, Barlow R, d’Arcy H, et al. Urinary tract infection: estimated incidence 

and associated costs. Ann Epidemiol 2000;10:509-15. 

Carlson KJ, Mulley AG. Management of acute dysuria: a decision analysis model of 

alternative strategies. Ann Intern Med 1985;102:244-9. 

Kunin CM. Urinary tract infections in females. Clin Infect Dis 1994;18: I-12. 

Engel JD, Schaeffer AJ. Evaluation of and antimicrobial therapy for recurrent 

urinary tract infections in women. Urol Clin North Am 1998;25:685-701. 

Jolleys JV. The reported prevalence of urinary symptoms in women in one rural 
general practice, Br J Gen Pratt 1990;40:335-7. 

Jolleys JV. Factors associated with regular episodes of dysuria among women in one 

rural general practice. Br J Gen Pratt 1991;41:241-3. 

Lomberg H, Cedergren B, Leffler H, et al. Influence of blood group on the 

DM, February 2003 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

66 



23. 

24. 

25. 

26. 

21. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

availability of receptors for attachment of uropathogenic Eschen’chia coli. Infect 

Immun 1986;51:919-26. 

Sheinfeld J, Schaeffer AJ, Cordon-Card0 C, Rogatko A, Fair WR. Association of the 

Lewis blood group phenotype with recurrent urinary tract infections in women. 

N Engl J Med 1989;320:773-7. 

Twaij M. Urinary tract infection in children: a review of its pathogenesis and risk 

factors. J R Sot Health 2000;120:220-6. 

Shortliffe LD. Urinary tract infections in infants and children. In: Walsh P, Retik 

AB, Vaughn ED, Wein AJ. 7th ed. Campbell’s Urology, 2. Philadelphia: WB 

Saunders; 1997:1681-1707. 

El-Dahr SS, Lewy JE. Urinary tract obstruction and infection in the neonate. Clin 

Perinatol 1992;19:213-22. 

Molander U, Arvidsson L, Milsom I, Sandberg I. A longitudinal cohort of elderly 

women with urinary tract infections. Maturitas 2000;34: 127-3 1. 

Scholes D, Hooton TM, Roberts DL, et al. Risk factors for recurrent urinary tract 

infection in young women. J Infect Dis 2000;182:1177-82. 

Reid G. Potential preventive strategies and therapies in urinary tract infection. World 

J Urol 1999;17:359-63. 

Foxman B, Frerichs RR. Epidemiology of urinary tract infection. II. Diet, clothing, 

and urination habits. Am J Public Health 1985;75: 1314-7. 

Foxman B, Frerichs RR. Epidemiology of urinary tract infection. I. Diaphragm use 

and sexual intercourse. Am J Public Health 1985;75:1308-13. 

Foxman B, Geiger A, Palin K, Gillespie B, Koopman JS. First time urinary tract 

infection and sexual behavior. Epidemiology 1995;6: 162-8. 

Fihn SD, Boyko EJ, Normand EH, et al. Association between use of spermicide- 

coated condoms and Escherichia coli urinary tract infection in young women. Am J 

Epidemiol 1996;144:512-20. 

Raz R, Stamm WE. A controlled trial of intravaginal estradiol in postmenopausal 

women with recurrent urinary tract infections. N Engl J Med 1993;329:753-6. 

Reid G, Bruce AW, Cook RL, Llano M. Effect on urogenital flora of antibiotic 

therapy for urinary tract infection. Stand J Infect Dis 1990;22:43-7. 

Hooton TM, Scholes D, Hughes JP, et al. A prospective study of risk factors for 

symptomatic urinary tract infection in young women. N Engl J Med 1996;335:468- 

74. 

Krieger JN, Ross SO, Simonsen JM. Urinary tract infections in healthy university 

men. J Urol 1993;149: 1046-8. 

Ikaheimo R, Siitonen A, Heiskanen T, et al. Recurrence of urinary tract infection in 

a primary care setting: analysis of a 1 -year follow-up of 179 women. Clin Infect Dis 

1996;22:91-9. 

Vincent JL, Bihari DJ, Suter PM, et al. The prevalence of nosocomial infection in 

intensive care units in Europe. Results of the European Prevalence of Infection in 

Intensive Care (EPIC) Study. EPIC International Advisory Committee. JAMA 

1995;274:639-44. 

Evans JK, McOwan A, Hillman RJ, Forster GE. Incidence of symptomatic urinary 

tract infections in HIV seropositive patients and the use of cotrimoxazole as 

prophylaxis against Pneumocystis carinii pneumonia. Genitourin Med 1995;7 1: 

120-2. 

DM, Februaty 2003 67 



41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

68 DM, February 2003 

Pastore LM, Savitz DA, Thorp JM Jr. Predictors of urinary tract infection at the first 

prenatal visit. Epidemiology 1999;10:282-7. 

Kiningham RB. Asymptomatic bacteriuria in pregnancy. Am Fam Physician 

1993;47: 1232-8. 

North DH, Speed JE, Weiner WB, Morrison JC. Correlation of urinary tract 

infection with urinary screening at the first antepartum visit. J Miss State Med Assoc 

1990;31:331-3. 

Ingberg CM, Palmer M, Schvarcz E, Aman J. Prevalence of urinary tract symptoms 

in long-standing type 1 diabetes mellitus. Diabetes Metab 1998;24:351-4. 

Nicolle LE. Urinary tract infection in the elderly. J Antimicrob Chemother 

1994;33:99-109. 

Wennerstrom M, Hansson S, Jodal U, Stokland E. Primary and acquired renal 

scarring in boys and girls with urinary tract infection. J Pediatr 2000;136:2-4. 

Martinell J, Claesson I, Lidin-Janson G, Jodal U. Urinary infection, reflux and renal 

scarring in females continuously followed for 13-38 years. Pediatr Nephrol 

1995;9:131-6. 

Nuutinen M, Uhari M. Recurrence and follow-up after urinary tract infection under 

the age of 1 year. Pediatr Nephrol 2001;16:69-72. 

Wiswell TE, Miller GM, Gelston HM Jr, et al. Effect of circumcision status on 

periurethral bacterial flora during the first year of life. J Pediatr 1988;113:442-6. 

Wiswell TE, Hachey WE. Urinary tract infections and the uncircumcised state: an 

update. Clin Pediatr (Phila) 1993;32:130-4. 

To T, Agha M, Dick PT, Feldman W. Cohort study on circumcision of newborn boys 

and subsequent risk of urinary tract infection. Lancet 1998;352:1813-6. 

Tambyah PA, Maki DG. Catheter-associated urinary tract infection is rarely 

symptomatic: a prospective study of 1,497 catheterized patients. Arch Intern Med 

2000;160:678-82. 

Sedor J, Mulholland SG. Hospital-acquired urinary tract infections associated with 

the indwelling catheter. Urol Clin North Am 1999;26:821-8. 

Hackler RH. A 25-year prospective mortality study in the spinal cord injured patient: 

comparison with the long-term living paraplegic. J Urol 1977;117:486-8. 

Stover SL, Lloyd LK, Saites KB, Jackson AB. Urinary tract infection in spinal cord 

injury. Arch Phys Med Rehabil 1989;70:17-51. 

National Institute on Disability and Rehabilitation Research Consensus Statement. 

The prevention and management of urinary tract infections among people with 

spinal cord injuries. January 27-29, 1992. SCI Nurs. 1993;10:49-61. 

Patterson JE, Andriole VT. Bacterial urinary tract infections in diabetes. Infect Dis 

Clin North Am 1997;11:735-50. 

Nicolle LE, Friesen D, Harding GK, Roos LL. Hospitalization for acute pyelone- 

phritis in Manitoba, Canada, during the period from 1989 to 1992: impact of 

diabetes, pregnancy, and aboriginal origin. Clin Infect Dis 1996;22:1051-6. 

Flanigan TP, Hogan JW, Smith D, et al. Self-reported bacterial infections among 
women with or at risk for human immunodeficiency virus infection. Clin Infect Dis 

1999;29:608-12. 

Ojoo J, Paul J, Batchelor B, et al. Bacteriuria in a cohort of predominantly HIV-I 

seropositive female commercial sex workers in Nairobi, Kenya. J Infect 1996;33: 

33-7. 



61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

Andriole VT, Patterson TF. Epidemiology, natural history, and management of 

urinary tract infections in pregnancy. Med Clin North Am 1991;75:359-73. 

Cruikshank DP. Renal disease. In: Scott JR, DiSaia PJ, Hammond CB, Spellacy 

WN, editors. Danforth’s Obstetrics and Gynecology. 6th ed. Philadelphia: JB 

Lippincott Company; 1990446-50. 

McNeeley SG. Treatment of urinary tract infections during pregnancy. Clin Obstet 

Gynecol 1988;31:480-7. 

Pastore LM, Savitz DA, Thorp JM, et al. Predictors of symptomatic urinary tract 

infection after 20 weeks’ gestation. J Perinatol 1999;19:488-93. 

Monane M, Gurwitz JH, Lipsitz LA, et al. Epidemiologic and diagnostic aspects of 

bacteriuria: a longitudinal study in older women. J Am Geriatr Sot 199.5;43:618-22. 

Abrutyn E, Mossey J, Levison M, et al. Epidemiology of asymptomatic bacteriuria 

in elderly women. J Am Geriatr Sot 1991;39:388-93. 

El-Khatib M, Packham DK, Becker GJ, Kincaid-Smith P. Pregnancy-related 

complications in women with reflux nephropathy. Clin Nephrol 1994;41:50-5. 

Rizvi SA, Naqvi SA, Hussain X, Shahjehan S. Renal stones in children in Pakistan. 

Br J Urol 198.5;57:71-7. 

Foxman B. Recurring lower urinary tract infections: incidence and risk factors. Am J 

Public Health 1990;80:331-3. 

Gilstrap LC III, Lucas MJ. Urinary tract infections in women. Curr Opin Obstet 

Gynecol 1990;2:643-8. 

Grio R, Porpiglia M, Vetro E, et al. Asymptomatic bacteriuria in pregnancy: 

maternal and fetal complications. Panminerva Med 1994;36: 198-200. 

Schieve LA, Handler A, Hershow R, et al. Urinary tract infection during pregnancy: 

its association with maternal morbidity and perinatal outcome. Am J Public Health 

1994;84:405-10. 

Gratacos E, Torres PJ, Vila J, et al. Screening and treatment of asymptomatic 

bacteriuria in pregnancy prevent pyelonephritis. J Infect Dis 1994; 169: 1390-2. 

Millar LK, Cox SM. Urinary tract infections complicating pregnancy. Infect Dis 

Clin North Am 1997;11:13-26. 

Connolly A, Thorp JM Jr. Urinary tract infections in pregnancy. Urol Clin North Am 

1999;26:779-87. 

Graham JM, Oshiro BT, Blanc0 JD, Magee KP. Uterine contractions after antibiotic 

therapy for pyelonephritis in pregnancy. Am J Obstet Gynecol 1993;168:577-80. 

Polivka BJ, Nickel JT, Wilkins JR III. Urinary tract infection during pregnancy: a 

risk factor for cerebral palsy? J Obstet Gynecol Neonatal Nurs 1997;26:405-13. 

McDermott S, Daguise V, Mann H, et al. Perinatal risk for mortality and mental 

retardation associated with maternal urinary-tract infections. J Fam Pratt 2001;50: 

433-7. 

Wennerstrom M, Hansson S, Jodal U, Stokland E. Primary and acquired renal 

scarring in boys and girls with urinary tract infection. J Pediatr 2000;136:2-4. 

Kruse W, Eggert-Kruse W, Rampmaier J, et al. Dosage frequency and drug- 

compliance behaviour: a comparative study on compliance with a medication to be 

taken twice or four times daily. Em J Clin Pharmacol 1991;41:589-92. 

Wennerstrom M, Hansson S, Hedner T, et al. Ambulatory blood pressure 16-26 

years after the first urinary tract infection in childhood. J Hypertens 2000;18:485-91. 

Wennerstrom M, Hansson S, Jodal U, et al. Renal function 16 to 26 years after the 

DM. February 2003 69 



83. 

84. 

85. 

86. 

87. 

88. 

89. 

90. 

91. 

92. 

first urinary tract infection in childhood. Arch Pediatr Adolesc Med 2000;154:339- 

45. 

Jacobson SH, Eklof 0, Lins LE, et al. Long-term prognosis of post-infectious renal 

scarring in relation to radiological findings in childhood: a 27-year follow-up. 

Pediatr Nephrol 1992;6: 19-24. 

Raz R, Gennesin Y, Wasser J, et al. Recurrent urinary tract infections in postmeno- 
pausal women. Clin Infect Dis 2000;30: 152-6. 

Nicolle LE. Urinary infections in the elderly: symptomatic or asymptomatic? Int J 

Antimicrob Agents 1999; 11:265-g. 

Tzias V, Dontas AS, Petrikkos G, et al. Three day antibiotic therapy in bacteriuria 

of old age. J Antimicrob Chemother 1990;26:705-11. 

Norrby SR. Short-term treatment of uncomplicated lower urinary tract infections in 

women. Rev Infect Dis 1990;12:458-67. 

Flanagan PC, Rooney PJ, Davies EA, Stout RW. A comparison of single-dose 

versus conventional dose antibiotic treatment of bacteriuria in elderly women. Age 

Ageing 199 1;20:206- 11. 
Cohen RA, Van Nostran JF. Trends in the health of older Americans: United States, 

1994. National Center for Health Statistics. Vital Health Stat 1995;3:30. 

Available at; www.cdc.gov/nchs/about/otheract/hp2OOO/i~unizatio~2OObj2.pdf. 

Accessed October 30, 2000. 

Saint S. Clinical and economic consequences of nosocomial catheter-related 

bacteriuria. Am J Infect Control 2000;28:68-75. 

Jarvis WR. Selected aspects of the socioeconomic impact of nosocomial infections: 

morbidity, mortality, cost, and prevention. Infect Control Hosp Epidemiol 1996;17: 

552-7. 

70 DM, February 2003 


