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Burden of Suffering

Asymptomatic bacteriuria is defined as a significant bacterial count (usu-
ally ≥105 or 106 organisms/mL) present in the urine of a person without
symptoms. Asymptomatic bacteriuria may precede symptomatic urinary
tract infection, characterized by dysuria, frequency, pain, fever, etc., which
accounts for over 6 million outpatient visits each year.1 Urinary tract in-
fection may be associated with renal insufficiency and increased mortality
in adults, but these complications rarely occur among those without un-
derlying structural and functional diseases of the urinary tract.2 In both in-
stitutionalized and noninstitutionalized elderly, urinary tract infection is
the most common cause of bacteremia, which may be associated with a
10–30% case fatality rate.3,4 Most such bacteremia occurs in residents with
indwelling catheters or urinary tract abnormalities, however. Similarly,
most of the 300,000 hospitalizations each year for urinary tract infections1

involve patients with indwelling urethral catheters.
In children, asymptomatic bacteriuria may be a sign of underlying uri-

nary tract abnormalities. About 10–35% of infants and children with
asymptomatic bacteriuria have vesicoureteral reflux and 6–37% have renal
scarring or other abnormalities (the lower prevalences generally reflecting
more stringent definitions of abnormality),2,5–8 whereas such abnormali-
ties are uncommon in the general population of children.2,9 Children with
major structural abnormalities, chronic pyelonephritis, or severe vesi-
coureteral reflux are at increased risk of renal scarring, obstructive renal
atrophy, hypertension, and renal insufficiency.2 Pyelonephritis, reflux
nephropathy, and urinary tract malformations may cause as much as one

RECOMMENDATION

Screening for asymptomatic bacteriuria by urine culture is recommended
for all pregnant women (see Clinical Intervention). There is insufficient evi-
dence to recommend for or against routine screening for asymptomatic
bacteriuria in diabetic or ambulatory elderly women, but recommendations
against such screening may be made on other grounds. Routine screening
for asymptomatic bacteriuria in other persons is not recommended.

347

31. Screening for Asymptomatic
Bacteriuria



fifth of cases of renal failure in children.10 In pregnancy, 13–27% of un-
treated women with asymptomatic bacteriuria develop pyelonephritis, usu-
ally requiring hospitalization for treatment.11–14 Bacteriuria in pregnant
women increases the risk for preterm delivery and low birth weight about
1.5–2-fold, and may also increase the risk of fetal and perinatal mortal-
ity.15–23

The risk of acquiring bacteriuria varies with age and sex. Asymptomatic
bacteriuria in term infants is more common in males (estimated preva-
lence of 2.0–2.9% vs. 0.0–1.0% in females), but it is considerably more
common in girls after age 1 (0.7–2.7% in girls vs. 0.0–0.4% in boys).2,5–8,24

Approximately 5–6% of girls have at least one episode of bacteriuria be-
tween first grade and their graduation from high school, and as many as
80% of these children experience recurrent infections.2 Asymptomatic
bacteriuria in adulthood is more prevalent in women than men (3–5% vs.
<1% in those under 60 years), and its prevalence increases with age.25–27

Asymptomatic bacteriuria is a common finding in older persons, especially
those who are very old (20% of women and 10% of men >80 years old liv-
ing in the community) or institutionalized (30–50% of women and
20–30% of men).3,4 Bacteriuria occurs in 2–7% of pregnant women; of
those who are not bacteriuric at initial screening, 1–2% will develop bac-
teriuria later in the pregnancy.28–30 An increased prevalence of asympto-
matic bacteriuria (about 10–20%) has been reported in asymptomatic
diabetic women, although several studies have found no increase when
compared to matched nondiabetic controls or to expected age- and sex-
specific population rates.2,31–34

Accuracy of Screening Tests

The most accurate test for bacteriuria is urine culture, but laboratory
charges make this test expensive for routine screening in populations that
have a low prevalence of asymptomatic bacteriuria. The most commonly
used tests for detecting bacteriuria in asymptomatic persons are dipstick
urinalysis and direct microscopy. The dipstick test is rapid, inexpensive,
and requires little technical expertise. The dipstick leukocyte esterase
(LE) test, which detects esterases released from degraded white blood
cells, is an indirect test for bacteriuria. When compared with culture (at
least 100,000 organisms/mL), it has a sensitivity of 72–97% and a speci-
ficity of 64–82%.35–40 The nitrite reduction test, which detects nitrites pro-
duced by urinary bacteria (usually limited to Gram-negative bacteria), has
variable sensitivity (35–85%) but good specificity (92–100%).35–39,41–49 In
children, dipstick testing for LE and/or nitrites has been found to have
sensitivity and specificity of around 80% compared to quantitative cul-
ture.50–57 Among pregnant women, a sensitivity of only 50% for dipstick
testing compared to culture has been reported.30 False-positive and false-
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negative urinalysis results are due to a variety of factors, including speci-
men contamination, certain organisms, and the timing of specimen col-
lection. The sensitivity of this test can be improved by obtaining
first-morning specimens, preferably on consecutive days, instead of per-
forming random collection.41 Many of the studies assessing the accuracy of
dipstick testing in children and adults do not describe the patients in-
cluded. A proportion of these patients were undoubtedly symptomatic,
possibly leading to bias in the accuracy estimates. In one study, dipstick
sensitivity was significantly lower (56% vs. 92%) and specificity significantly
higher (78% vs. 42%) in patients with few symptoms and a low prior prob-
ability of bacteriuria, compared to patients with a high prior probability of
bacteriuria (i.e., those with dysuria, frequency, etc.).58

Examination of the sediment by microscopic urinalysis to detect bacte-
ria and white blood cells has also been evaluated as a screening test for bac-
teriuria. In children (including symptomatic patients), microscopy
performs similarly to dipstick testing for detection of bacteriuria.50 In
pregnant women, microscopic analysis, with either bacteriuria or pyuria in-
dicating a positive test, had a sensitivity of 83% but a specificity of only
59%.30 In hospitalized adults, only 3% of urine specimens that were
macroscopically (including dipstick) negative had clinically significant ab-
normalities detected by routine microscopic examination.59,60 Microscopy
has limited value as a screening test for asymptomatic persons because of
the cost, time, and technique required.30

In populations with a low prevalence of urinary tract disorders, most
positive screening tests are falsely positive. Thus, in asymptomatic men,
and in asymptomatic women under age 60, a dipstick test has a positive
predictive value for significant bacteriuria of less than 10% (assuming a
sensitivity of 85% and a specificity of 70%).20,25,43 In children, the likeli-
hood of bacteriuria in the presence of a positive dipstick screening test has
been estimated at 0.1% for boys and 4% for girls.57 In groups at increased
risk for urinary tract infection, the positive predictive value of dipstick tests
is higher: 13% in pregnant women, 18% in women over age 60, 33% in di-
abetic women, and 44% in institutionalized older per-
sons.20,25,29,32,41,43,61–64 The predictive value of bacteriuria found on
microscopic urinalysis among pregnant women was 4.2–4.5%.30

Urine screening tests are generally performed on a clean-catch speci-
men. In infants and young children, collection of a “clean” urine specimen
is difficult, and as a result few studies of the accuracy of screening tests
have included infants. Adhesive polyethylene bag specimens are the most
acceptable choice, but these may have a significant contamination rate
(false positives). Compared to suprapubic aspiration, positive results on
bag specimens indicate true bacteriuria in only 7.5% of specimens.65 The
collection of confirmatory sterile culture specimens by suprapubic aspira-
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tion or urethral catheterization is too invasive and costly to be considered
in a screening protocol for asymptomatic infants, as is routine screening by
urethral catheterization.

Effectiveness of Early Detection

The early detection of asymptomatic bacteriuria may reduce the rate of
bacteriuria and prevent symptomatic infection and its complications.
Some observational studies suggest that persons with untreated asympto-
matic bacteriuria are at increased risk of developing symptomatic urinary
tract infection66,67 and other complications (e.g., structural damage, renal
insufficiency, hypertension, or mortality).41,61–64,68–71 Evidence is not con-
clusive, however, that these clinical outcomes are caused by bacteriuria (es-
pecially in the absence of a structural abnormality), or that early treatment
results in important clinical benefits. A randomized placebo-controlled
trial of conventional treatment for asymptomatic bacteriuria in both young
and middle-aged women (ages 20–65) reported no significant differences
in the prevalence of bacteriuria or incidence of symptomatic urinary tract
infection at 1-year follow-up.66 Another randomized controlled trial (avail-
able only in abstract form) among women ages 16–69 years with asympto-
matic bacteriuria reported significant reductions in bacteriuria at 1 and 3
years with vigorous individualized antimicrobial therapy, but did not re-
port on clinical outcomes.72 Among a cohort of middle-aged women
(38–60 years) screened for asymptomatic bacteriuria, the prevalence of
asymptomatic bacteriuria at 6-year follow-up in women identified with
asymptomatic bacteriuria and appropriately treated remained significantly
higher than in the nonbacteriuric group (23% vs. 5%) and 58% of the
treated women had recurrent or persistent infection within 2 years of treat-
ment.25 Studies evaluating the treatment or natural history of asympto-
matic bacteriuria are not available for young or middle-aged men.

Randomized controlled trials in institutionalized elderly women73 and
men74 found no decreases in genitourinary morbidity with treatment of
asymptomatic bacteriuria despite a reduced prevalence of bacteriuria. In
both studies, life-table analyses suggested a survival advantage for the un-
treated group, but the differences were not statistically significant. In
women, treatment was associated with an increased incidence of adverse
antimicrobial drug effects and increased reinfections.73

Among noninstitutionalized ambulatory elderly women, a randomized
controlled trial reported that treatment significantly reduced the preva-
lence of bacteriuria at 6-month follow-up.67 Symptomatic urinary tract in-
fection and mortality rates were 16.4% and 4.9%, respectively, without
treatment, compared to 7.9% and 3.2%, respectively, with treatment, but
these differences were not statistically significant; sample size may have

350 Section I: Screening



been inadequate to detect a difference, however. In a nonrandomized
controlled trial in noninstitutionalized elderly women, treatment of
asymptomatic bacteriuria did not significantly reduce mortality (adjusted
relative risk 0.92, 95% confidence interval, 0.57 to 1.57), although wide
confidence intervals do not exclude the possibility of a substantial bene-
fit.75 A large cohort study from the same center reported no association be-
tween asymptomatic bacteriuria and mortality in ambulatory elderly
women after control for confounding, even though the cure rate with
treatment was 83% compared to a 16% spontaneous remission rate in un-
treated patients.75 It is not clear whether the possible but unproven bene-
fits from treatment of such women justify routine screening or the
potential adverse effects of antibiotic therapy, including drug toxicity and
the development of resistant organisms while treating recurrent infec-
tions. No controlled trials of therapy for asymptomatic bacteriuria in non-
institutionalized elderly men have been reported. In a prospective cohort
study of 234 elderly men followed for up to 4.5 years, 29 (12%) had asymp-
tomatic bacteriuria at initial screening, and 20 (8%) became positive in fol-
low-up.76 Of untreated bacteriuric subjects, 76% spontaneously cleared.
Only five bacteriuric subjects were treated for symptomatic infection, with
prompt recurrence of asymptomatic bacteriuria in three; no adverse out-
comes from symptomatic infection were reported. Cohort and cross-sec-
tional studies that have included elderly ambulatory men have reported no
differences in mortality, chronic genitourinary symptoms, or systemic
symptoms such as anorexia, fatigue, or malaise between those with and
without asymptomatic bacteriuria, after adequate adjustment for con-
founding variables.77–79

Although some trials of elderly patients may have included persons
with diabetes, we found no controlled clinical trials specifically evaluating
the effectiveness of early detection of asymptomatic bacteriuria in diabet-
ics for improving clinical outcome. Case series suggest treatment of asymp-
tomatic bacteriuria usually clears bacteriuria and may reduce clinical
symptoms, but bacteriuria recurs in more than two thirds of treated pa-
tients.80–83 Continuous suppressive antibiotic therapy in diabetic patients
can prevent re-infection but provides no posttreatment benefit.80,81 The
long-term consequences of asymptomatic bacteriuria in this population
are undefined, although in one series persistent bacteriuria did not appear
to contribute to renal damage.83

The early detection of asymptomatic bacteriuria is of greater potential
value for pregnant women, in whom bacteriuria is an established risk fac-
tor for serious complications, including acute pyelonephritis, preterm de-
livery, and low birth weight. Randomized controlled trials, cohort studies,
and a meta-analysis of 8 randomized clinical trials have shown that treat-
ment of asymptomatic bacteriuria during pregnancy can significantly re-
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duce the incidence of symptomatic urinary tract infection, low birth
weight, and preterm delivery.12–14,18,20,28,84 There is little evidence regard-
ing the optimal periodicity of screening in pregnancy. A urine culture ob-
tained at 12–16 weeks of pregnancy will identify 80% of women who will
ultimately have asymptomatic bacteriuria in pregnancy,85 with an addi-
tional 1–2% identified by repeated monthly screening.

In children, detection of bacteriuria might lead to the identification of
correctable abnormalities of the urinary tract and the prevention of renal
scarring, obstructive atrophy, hypertension, and renal insufficiency. How-
ever, in three randomized controlled trials in girls aged 5–15 years, treat-
ment of asymptomatic bacteriuria did not significantly reduce emergence
of symptoms, pyelonephritis, renal scarring, or persistence of vesi-
coureteral reflux.86–88 In two of these trials,86,87 sample sizes may have
been too small to detect important differences, but adverse outcomes were
rare in both groups. Treated and control subjects had similar growth,
blood pressure, renal growth, and concentrating capacity at the end of fol-
low-up, ranging from 12 to 48 months. In longitudinal studies from the
Oxford-Cardiff Cohort screening program, girls with asymptomatic bac-
teriuria in childhood had an increased prevalence of asymptomatic bac-
teriuria in pregnancy, and among those with asymptomatic bacteriuria and
renal scarring, increased preeclampsia, hypertension, and obstetric inter-
ventions.89,90 On the other hand, in pregnant women with a history of
symptomatic urinary tract infection in childhood, there were no differ-
ences in preeclampsia or operative delivery, although asymptomatic bac-
teriuria was again more common.91 All pregnancies in these studies had
satisfactory maternal and fetal outcomes.

Most of the complications from urinary tract abnormalities are thought
to occur before children reach school age,2 and therefore screening might
be more effective in younger children. There have been no studies, how-
ever, proving that preschool urinalyses result in lower morbidity from re-
current infection or in less renal damage.2 , 9 2 Several studies have
evaluated the natural history of asymptomatic bacteriuria detected in in-
fancy and followed through the preschool years. In a Swedish cohort of
3,581 screened newborns, 50 infants were identified with asymptomatic
bacteriuria, of whom 3 (<0.1%) were treated for underlying renal or uro-
logic abnormalities and 2 were treated for pyelonephritis that occurred
within 2 weeks of testing.8,93 All 45 infants with untreated asymptomatic
bacteriuria followed for up to 7 years cleared either spontaneously (80%)
or after antibiotic treatment for other conditions (20%). Three subse-
quently developed cystitis and 20% had recurrences of asymptomatic bac-
teriuria, but none had major renal or urologic abnormalities as measured
by concentrating capacity and urography at a median follow-up of 32
months. Forty infants developed symptomatic urinary tract infection in the
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first year of age, but only 2 (5%) had evidence of bacteriuria on previous
screening. In another cohort of 1,617 healthy infants followed for 5 years,
screening for asymptomatic bacteriuria detected 5 cases (0.3%) with high-
risk lesions (such as obstructive uropathy, vesicoureteral junction ectopia,
etc).94 Whether early detection of bacteriuria improved prognosis was not
established by this study. In 113 infants less than 1 year old undergoing
urologic evaluation, the proportion of abnormal kidneys on dimercapto-
succinic acid (DMSA) scan did not differ between those with and without
urinary tract infection (33% vs. 28%), suggesting that renal scarring from
reflux may occur independently of bacteriuria.95 Renal abnormalities de-
tectable by ultrasound are found in 1.4% of infants who are considered
normal,2,96 compared to 6% of infants with asymptomatic bacteriuria.8

However, these infants might have been detected outside the screening
program as their symptoms developed.

The effectiveness of detecting asymptomatic bacteriuria in patients with
indwelling or intermittent urethral catheterization, of periodic screening in
patients with known urologic structural abnormalities, or of follow-up of
symptomatic urinary tract infection with repeat cultures, is not discussed in
this report. These forms of testing are considered within the domain of di-
agnostic studies for patients with existing medical or surgical conditions,
rather than a part of routine screening tests for asymptomatic persons.

Recommendations of Other Groups

The American Academy of Family Physicians (AAFP) recommends peri-
odic screening by dipstick combining leukocyte esterase and nitrite tests to
detect bacteriuria in preschool children, those who are morbidly obese,
persons with diabetes or a history of gestational diabetes, and persons aged
65 years and older.97 The recommendations of the AAFP are currently
under review. The American College of Physicians recommends against
routine screening of adults for asymptomatic bacteriuria with urinalysis or
urine culture.98 The Canadian Task Force on the Periodic Health Exami-
nation recommends against routinely screening asymptomatic infants,
children, elderly men, or institutionalized elderly women for bacteriuria,
and found insufficient evidence to recommend for or against screening
noninstitutionalized elderly women.99 Bright Futures does not recom-
mend routine urinalyses in infants, children, or adolescents.100 The  Amer-
ican Academy of Pediatrics (AAP) recommends routine urinalysis at age 5,
and dipstick urinalysis for leukocytes for all adolescents, preferably at age
15 years.102

The American College of Obstetricians and Gynecologists and the AAP
recommend a urinalysis, including microscopic examination and infection
screen, at the first prenatal visit, with the need for additional laboratory
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evaluations including urine culture determined by findings obtained from
the history and physical examination.101 The Canadian Task Force recom-
mends a urine culture at 12–16 weeks of pregnancy.99

Discussion

Screening for asymptomatic bacteriuria is important during pregnancy,
where there is strong evidence that treatment is efficacious in improving
outcome. Given the benefits of detecting asymptomatic bacteriuria in
pregnancy, prenatal testing should be carried out by urine culture (rather
than by urinalysis) to reduce the risk of false negatives. A specimen ob-
tained at 12–16 weeks will detect most cases of asymptomatic bacteriuria.
There are, however, inadequate data to determine the optimal frequency
of subsequent urine testing during pregnancy.

Screening for asymptomatic bacteriuria in school-age girls has been
shown to produce little clinical benefit in controlled trials. The effective-
ness of screening school-age boys for asymptomatic bacteriuria has not
been evaluated, but because the prevalence is extremely low in this popu-
lation and the specificity of screening tests is only about 80% in children,
most positive tests will be false positives (estimated at 99.9% in one
overview57), with the potential for consequent adverse effects including
unnecessary antibiotic therapy and invasive testing. Screening in infants,
toddlers, and preschool children might be beneficial in preventing renal
damage, but its effectiveness has not been established and cohort studies
suggest little risk from untreated asymptomatic bacteriuria. In addition, no
accurate and noninvasive screening test is available for infants or toddlers
in diapers. Given an 80% sensitivity and specificity of current screening
methods, and a 1% prevalence of asymptomatic bacteriuria in girls and
0.03% in boys, screening 100,000 children is estimated to result in 19,897
false-positive tests, or nearly 1 in 5 children screened.57

Trials of routine screening have shown no benefit for institutionalized
elderly persons and suggest the occurrence of adverse consequences such
as unintended drug effects and increased reinfection rates. Screening is
therefore not justified in this population. Screening urinalysis might be ap-
propriate in certain high-risk groups, such as diabetic and noninstitution-
alized elderly women, but firm evidence of benefit is not available. Several
trials in ambulatory elderly women have found no clinical benefit from
screening for asymptomatic bacteriuria, but sample sizes were small and
do not exclude the possibility of important benefits. Potential benefits
must be balanced against the high likelihood of reinfection after treat-
ment in these groups and the adverse effects associated with antibiotic use.
Screening is not justified in the general adolescent and adult population,
or in ambulatory elderly men, because unrecognized, serious urinary tract
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disorders are uncommon, the positive predictive value of screening uri-
nalysis is low, and the effectiveness of early detection and treatment is un-
proven.

CLINICAL INTERVENTION

Screening for asymptomatic bacteriuria with urine culture is recom-
mended for pregnant women at 12–16 weeks of gestation (“A” recom-
mendation). The optimal frequency for subsequent periodic urine
cultures during pregnancy has not been determined and is left to clinical
discretion. The urine specimen should be obtained in a manner that mini-
mizes contamination. Routine screening for asymptomatic bacteriuria with
leukocyte esterase or nitrite testing in pregnant women is not recom-
mended because of poor test characteristics compared to urine culture
(“D” recommendation).

There is currently insufficient evidence to recommend for or against
routine screening for asymptomatic bacteriuria with leukocyte esterase or
nitrite testing in ambulatory elderly women or in women with diabetes
(“C” recommendation), but recommendations against such screening may
be made on other grounds, including a high likelihood of recurrence and
the potential adverse effects of antibiotic therapy. Routine screening for
bacteriuria with leukocyte esterase or nitrite testing is not recommended
for other asymptomatic persons, including school-aged girls (“E” recom-
mendation), institutionalized elderly (“E” recommendation), and other
children, adolescents, and adults (“D” recommendation). Screening for
asymptomatic bacteriuria with microscopy testing is not recommended
(“D” recommendation).

The draft update of this chapter was prepared for the U.S. Preventive Services Task
Force by Carolyn DiGuiseppi, MD, MPH, based in part on materials prepared for the
Canadian Task Force on the Periodic Health Examination by Michael B.H. Smith, MB,
BCh, CCFP, FRCPC, and Lindsay E. Nicolle, MD.

REFERENCES

1. National Center for Health Statistics. Detailed diagnoses and procedures for patients discharged from
short-stay hospitals: United States, 1985. Vital and Health Statistics, series 13, no. 90. Washington, DC:
Government Printing Office, 1987. (Publication no. DHHS (PHS) 87-1751.)

2. Kunin CM. Detection, prevention and management of urinary tract infections, 4th ed. Philadelphia:
Lea & Febiger, 1987.

3. Nicolle LE. Urinary tract infection in the elderly. J Antimicrob Chemother 1994;33(Suppl A):99–109.
4. Nicolle LE. Urinary tract infections in long-term care facilities. Infect Control Hosp Epidemiol 1993;

14:220–225.
5. Asscher AW, McLachlan MSF, Verrier Jones R, et al. Screening for asymptomatic urinary-tract infec-

tion in schoolgirls: a two-centre feasibility study. Lancet 1973;2:1–4.
6. Lindberg U, Claesson I, Hanson LA, et al. Asymptomatic bacteriuria in schoolgirls. I. Clinical and lab-

oratory findings. Acta Paediatr Scand 1975;64:425–431.

Chapter 31: Asymptomatic Bacteriuria 355



7. Savage DCL, Wilson MI, McHardy M, et al. Covert bacteriuria of childhood: a clinical and epidemio-
logical study. Arch Dis Child 1973;48:8–20.

8. Wettergren B, Hellstron M, Stokland E, et al. Six year follow-up of infants with bacteriuria on screen-
ing. BMJ 1990; 301:845–848.

9. Jones BW, Headstream JW. Vesicoreflux in children. J Urol 1958;80:1067–1069.
10. Gruskin AB, Baluarte HJ, Dabbagh S. Hemodialysis and peritoneal dialysis. In: Edelmann CM Jr, ed.

Pediatric kidney disease. Boston: Little, Brown, 1992.
11. Andriole VT. Advances in the treatment of urinary infections. J Antimicrob Chemother [Suppl A]

1982;9:163–172.
12. Little PJ. The incidence of urinary infection in 5,000 pregnant women. Lancet 1966;2:925–928.
13. Kincaid-Smith P, Buller M. Bacteriuria in pregnancy. Lancet 1965;1:395–399.
14. Campbell-Brown M, McFadyen R, Seal DV, Stephenson ML. Is screening for bacteriuria in pregnancy

worthwhile? BMJ 1987;294:1579–1582.
15. Gilstrap LC, Levens KJ, Cunningham FG, et al. Renal infection and pregnancy outcome. Am J Obstet

Gynecol 1981;141:709–716.
16. McGrady GA, Daling JR, Peterson DR. Maternal urinary tract infection and adverse fetal outcomes.

Am J Epidemiol 1985;121:377–381.
17. Naeye RL. Urinary tract infections and the outcome of pregnancy. Adv Nephrol 1986;15:95–102.
18. Romero R, Oyarzun E, Mazor M, et al. Meta-analysis of the relationship between asymptomatic bac-

teriuria and preterm delivery/low birth weight. Obstet Gynecol 1989;73:576–582.
19. Institute of Medicine, Division of Health Promotion and Disease Prevention. Preventing low birth

weight. Washington, DC: National Academy Press, 1985.
20. Kass EH. Pyelonephritis and bacteriuria. Ann Intern Med 1962;56:46–53.
21. Williams JD, Reeves DS, Condie AP, et al. Significance of bacteriuria during pregnancy. In: Kass EH,

Brumfitt W, eds. Infections of the urinary tract: proceedings of the third International Symposium on
Pyelonephritis. Chicago: University of Chicago Press, 1978:8–18.

22. Zinner SH, Kass EH. Long-term (10 to 14 years) follow-up of bacteriuria of pregnancy. N Engl J Med
1971; 285:820–824.

23. 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;84:405–410.

24. Verrier Jones K, Asscher AW. Urinary tract infection and vesicoureteral reflux. In: Edelmann CM Jr,
ed. Pediatric kidney disease. Boston: Little, Brown, 1992.

25. Bengtsson C, Bengtsson U, Lincoln K. Bacteriuria in a population sample of women. Acta Med Scand
1980;208: 417–423.

26. Evans DA, Williams DN, Laughlin LW, et al. Bacteriuria in a population-based cohort of women. J In-
fect Dis 1978; 138:768–773.

27. Switzer S. Bacteriuria in a healthy population and its relation to hypertension and pyelonephritis. N
Engl J Med 1961; 264:7–10.

28. Patterson TF, Andriole VT. Bacteriuria in pregnancy. Infect Dis Clin North Am 1987;1:807–822.
29. Norden CW, Kass EH. Bacteriuria of pregnancy: a critical appraisal. Annu Rev Med 1968;19:431–470.
30. Bachman JW, Heise RH, Naessens JM, et al. A study of various tests to detect asymptomatic urinary

tract infections in an obstetric population. JAMA 1993;270:1971–1974.
31. Zhanel GG, Harding GKM, Nicolle LE. Asymptomatic bacteriuria in patients with diabetes mellitus.

Rev Infect Dis 1991;13:150–154.
32. National Diabetes Data Group. Diabetes in America: diabetes data compiled 1984. Washington, DC:

Government Printing Office, 1985. (Publication no. DHHS (NIH) 85-1468.)
33. Perez-Luque EL, de la Luz Villalpando M, Malacara JM. Association of sexual activity and bacteriuria

in women with non-insulin-dependent diabetes mellitus. J Diabetes Comp 1992;6:254–257.
34. Brauner A, Flodin U, Hylander B, et al. Bacteriuria, bacterial virulence and host factors in diabetic pa-

tients. Diabetes Med 1993;10:550–554.
35. Loo SY, Scottolini AG, Luangphinith S, et al. Urine screening strategy employing dipstick analysis and

selective culture: an evaluation. Am J Clin Pathol 1984;81:634–642.
36. Oneson R, Groschel DH. Leukocyte esterase activity and nitrite test as a rapid screen for significant

bacteriuria. Am J Clin Pathol 1985;83:84–87.
37. Pfaller MA, Koontz FP. Laboratory evaluation of leukocyte esterase and nitrite tests for the detection

of bacteriuria. J Clin Microbiol 1985;21:840–842.

356 Section I: Screening



38. Jones C, MacPherson DW, Stevens DL. Inability of the Chemstrip LN compared with quantitative urine
culture to predict significant bacteriuria. J Clin Microbiol 1986;23:160–162.

39. Doern GV, Saubolle MA, Sewell DL. Screening for bacteriuria with the LN strip test. Diagn Microbiol
Infect Dis 1986; 4:355–358.

40. Males BM, Bartholomew WR, Amsterdam D. Leukocyte esterase-nitrite and bioluminescence assays as
urine screens. J Clin Microbiol 1985;22:531–534.

41. Alwall N, Lohi A. Factors affecting the reliability of screening tests for bacteriuria I. Acta Med Scand
1973;193:499–503.

42. James GP, Paul KL, Fuller JB. Urinary nitrite and urinary tract infection. Am J Clin Pathol 1978;70:
671–678.

43. Kunin CM, DeGroot JE. Self-screening for significant bacteriuria. JAMA 1975;231:1349–1353.
44. Czerwinski AW, Wilkerson RG, Merrill JA, et al. Further evaluation of the Griess test to detect signifi-

cant bacteriuria. Am J Obstet Gynecol 1971;110:677–681.
45. Finnerty FA, Johnson AC. A simplified accurate method for detecting bacteriuria. Am J Obstet Gynecol

1968;101: 238–243.
46. Kincaid-Smith P, Bullen M, Mills J, et al. The reliability of screening tests for bacteriuria in pregnancy.

Lancet 1964; 2:61–62.
47. Takagi LR, Mruz RM, Vanderplow MG. Screening obstetric outpatients for bacteriuria. J Reprod Med

1975;15: 229–231.
48. Archbald FJ, Verma U, Tajani NA. Screening for asymptomatic bacteriuria with Microstix. J Reprod

Med 1984;29: 272–274.
49. Sleigh JD. Detection of bacteriuria by a modification of the nitrite test. BMJ 1965;1:765–767.
50. Lohr JA. Use of routine urinalysis in making a presumptive diagnosis of urinary tract infection in chil-

dren. Pediatr Infect Dis J 1991;10:646–650.
51. Cannon HJ Jr, Goetz ES, Hamoudi AC, et al. Rapid screening and microbiological processing of pe-

diatric urine specimens. Diagn Microbiol Infect Dis 1986;4:11–17.
52. Marsik FJ, Owens D, Lewandowski J. Use of the leukocyte esterase and nitrite tests to determine the

need for culturing urine specimens from a pediatric and adolescent population. Diagn Microbiol In-
fect Dis 1986;4:181–183.

53. Goldsmith BM, Campos JM. Comparison of urine dipstick, microscopy, and culture for the detection
of bacteriuria in children. Clin Pediatr 1990;29:214–218.

54. Shaw KN, Hexter D, McGowan KL, et al. Clinical evaluation of a rapid screening test for urinary tract
infections in children. J Pediatr 1991;118:733–736.

55. Weinberg AG, Gan VN. Urine screen for bacteriuria in symptomatic pediatric outpatients. Pediatr In-
fect 1991; 10:651–654.

56. Lohr JA, Portilla MG, Geuder TG, et al. Making a presumptive diagnosis of urinary tract infection by
using a urinalysis performed in an on-site laboratory. J Pediatr 1993;122:22–25.

57. Kemper KJ, Avner ED. The case against screening urinalyses for asymptomatic bacteriuria in children.
Am J Dis Child 1992;146:343–346.

58. Lachs MS, Nachamkin I, Edelstein PH, et al. Spectrum bias in the evaluation of diagnostic tests: lessons
from the rapid dipstick test for urinary tract infection. Ann Intern Med 1992;117:135–140.

59. Schumann GB, Greenberg NF. Usefulness of macroscopic urinalysis as a screening procedure. Am J
Clin Pathol 1979;71:452–456.

60. Schumann GB, Greenberg NF, Henry JB. Microscopic look at urine often unnecessary. JAMA
1978;239:13–14.

61. Dontas AS, Papanayiotou P, Marketos S, et al. Bacteriuria in old age. Lancet 1966;2:305–306.
62. Walkey FA, Judge TG, Thompson J, et al. Incidence of urinary tract infection in the elderly. Scott Med

J 1967;12: 411–414.
63. Dontas AS, Papanayiotou P, Marketos SG, et al. The effect of bacteriuria on renal function patterns in

old age. Clin Sci 1968;34:73–81.
64. Sourander LB, Kasanen A. A 5-year follow-up of bacteriuria in the aged. Gerontol Clin 1972;14:

274–281.
65. Burns MJ, Burns JL, Krieger JN. Pediatric urinary tract infection. Diagnosis, classification, and signifi-

cance. Pediatr Clin North Am 1987;34:1111–1120.
66. Asscher AW, Sussman M, Waters WE, et al. Asymptomatic significant bacteriuria in the non-pregnant

woman. II. Response to treatment and follow-up. BMJ 1969;1:804–806.

Chapter 31: Asymptomatic Bacteriuria 357



67. Boscia JA, Kobasa WD, Knight RA, et al. Therapy vs. no therapy for bacteriuria in elderly ambulatory
nonhospitalized women. JAMA 1987;257:1067–1071.

68. Sussman M, Asscher AW, Waters WE, et al. Asymptomatic significant bacteriuria in the non-pregnant
woman. I. Description of a population. BMJ 1969;1:799–803.

69. Nordenstam GR, Branberg CA, Oden AS, et al. Bacteriuria and mortality in an elderly population. N
Engl J Med 1986;314:1152–1156.

70. Dontas AS, Kasviki-Charvati P, Papanayiotou P, et al. Bacteriuria and survival in old age. N Engl J Med
1981;304:939–943.

71. Evans DA, Kass EH, Hennekens CH, et al. Bacteriuria and subsequent mortality in women. Lancet
1982;1:156–158.

72. Evans DA, Brauner E, Warren JW, et al. Randomized trial of vigorous antimicrobial therapy of bac-
teriuria in a community population [abstract]. In: Program and Abstracts of the Twenty-Seventh In-
terscience Conference on Antimicrobial Agents and Chemotherapy. New York: American Society for
Microbiology, 1987:148.

73. Nicolle LE, Mayhew WJ, Bryan L. Prospective, randomized comparison of therapy and no therapy for
asymptomatic bacteriuria in institutionalized elderly women. Am J Med 1987;83:27–33.

74. Nicolle LE, Bjornson J, Harding GKM, MacDonell JA. Bacteriuria in elderly institutionalized men. N
Engl J Med 1983;309:1420–1425.

75. Abrutyn E, Mossey J, Berlin JA, et al. Does asymptomatic bacteriuria predict mortality and does an-
timicrobial treatment reduce mortality in elderly ambulatory women? Ann Intern Med 1994;120:
827–833.

76. Mims AD, Norman DC, Jamamura RH, et al. Clinically inapparent (asymptomatic) bacteriuria in am-
bulatory elderly men: epidemiologic, clinical, and microbiological findings. J Am Geriatr Soc 1990;38:
1209–1214.

77. Heinamaki P, Haavisto M, Hakulinen T, et al. Mortality in relation to urinary characteristics in the very
aged. Gerontology 1986;32:167–171.

78. Nordenstam GR, Brandberg CA, Oden AS, et al. Bacteriuria and mortality in an elderly population. N
Engl J Med 1986;314:1152–1156.

79. Boscia JA, Kobasa WD, Abrutyn E, et al. Lack of association between bacteriuria and symptoms in the
elderly. Am J Med 1986;81:979–982.

80. Di Mauro M, Leonardi R, La Bella G, et al. Chronic prophylaxis of urinary tract infections in diabetic
patients. A controlled study. Minerva Med 1990;81:69–74.

81. Forland M, Thomas VL. The treatment of urinary tract infections in women with diabetes mellitus. Di-
abetes Care 1985;8:499–506.

82. Forland M, Thomas V, Shelokov A. Urinary tract infections in patients with diabetes mellitus: studies
on antibody coating of bacteria. JAMA 1977;238:1924–1926.

83. Batalla MA, Balodimos MC, Bradley RF. Bacteriuria in diabetes mellitus. Diabetologia 1971;7:297–301.
84. Kass EH. Bacteriuria and pyelonephritis of pregnancy. Trans Assoc Am Phys 1959;72:257–264.
85. Stengvist K, Dahlen-Nelsson I, Lidin-Janson G, et al. Bacteriuria in pregnancy: frequency and risk of

acquisition. Am J Epidemiol 1989;129:372–379.
86. Savage DCL, Howie G, Adler K, et al. Controlled trial of therapy in covert bacteriuria in childhood.

Lancet 1975; 1:358–361.
87. Lindberg U. Asymptomatic bacteriuria in school girls. V: The clinical course and response to treat-

ment. Acta Paediatr Scand 1975;64:718–724.
88. Cardiff-Oxford Bacteriuria Study Group. Sequelae of covert bacteriuria in schoolgirls. Lancet 1978;1:

889–893.
89. McGladdery SL, Aparicio S, Verrier-Jones K, et al. Outcome of pregnancy in an Oxford-Cardiff cohort

of women with previous bacteriuria. Q J Med 1992;83:533–539.
90. Sacks SH, Verrier Jones K, Roberts R, et al. Effect of symptomless bacteriuria in childhood on subse-

quent pregnancy. Lancet 1987;2:991–994.
91. Martinell J, Jodal U, Lidin-Janson G. Pregnancies in women with and without renal scarring after uri-

nary infections in childhood. BMJ 1990;300:840–844.
92. Schwartz GJ, Edelmann CM. Screening for bacteriuria in children. Kidney 1975;8:11–14.
93. Wettergren B, Jodal U, Jonasson G. Epidemiology of bacteriuria during the first year of life. Acta Pae-

diatr Scand 1985;74:925–933.
94. Siegel SR, Siegel B, Sokoloff BZ, et al. Urinary infection in infants and preschool children. Am J Dis

Child 1980;134:369–372.

358 Section I: Screening



95. Farnsworth RH, Rossleigh MA, Leighton DM, et al. The detection of reflux nephropathy in infants by
99m-technetium dimercaptosuccinic acid studies. J Urol 1991;145:542–546.

96. Steinhart JM, Kuhn JP, Eisenberg B, et al. Ultrasound screening of healthy infants for urinary tract ab-
normalities. Pediatr 1988;82:609–614.

97. American Academy of Family Physicians. Age charts for periodic health examination. Kansas City, MO:
American Academy of Family Physicians, 1994. (Reprint no. 510.)

98. Komaroff AL. Urinalysis and urine culture in women with dysuria. In: Sox HC Jr, ed. Common diag-
nostic tests: use and interpretation. 2nd ed. Philadelphia: American College of Physicians, 1990:
286–301.

99. Canadian Task Force on the Periodic Health Examination. Canadian guide to clinical preventive
health care. Ottawa: Canada Communication Group, 1994:100–106, 220–230, 966–973.

100. Green M, ed. Bright Futures: guidelines for health supervision of infants, children and adolescents.
Arlington VA: National Center for Education in Maternal and Child Health, 1994.

101. American Academy of Pediatrics and American College of Obstetricians and Gynecologists. Guide-
lines for perinatal care. 3rd ed. Washington, DC: American College of Obstetricians and Gynecolo-
gists, 1992.

102. Committee on Practice and Ambulatory Medicine, American Academy of Pediatrics. Recommenda-
tions for preventive pediatric health care. Pediatrics 1995;96:373–374.

Chapter 31: Asymptomatic Bacteriuria 359


