
JPP J o u r n a l  Club A pplying  t h e  R e su l t s  o f  R esea r ch

URINALYSIS TO DIAGNOSE UTI

Title: Urinalysis predictive o f urine culture results
Author: Bailey BL Ir
Jo urn a l: The Journal of Family Practice
Date: January 1995; Volume 40:45-50.

Clinical question. Which urinalysis findings indicate a uri
nary tract infection as defined by a positive culture?

Background. Urinary tract infection (UTI) is a common 
acute medical condition, responsible for nearly 7 million 
physician office visits annually and accounting for nearly 
$1 billion in ambulatory medical care costs.1’2 This infec
tion is commonly diagnosed in the office setting by dip
stick and urinary microscopy. Surprisingly, one unre
solved question is how best to interpret a urinalysis. For 
example, how many white blood cells per high power field 
(WBC/hpf) indicate the presence o f infection? A review 
of the medical literature contains great variation among 
suggested cutoff point values ranging from a value 5 2  
WBC/hpf to a value 5:15 W BC/hpf.3-6

Population studied. This study is based on 202 consecu
tive urine samples collected from patients seen at a family 
practice training site over a 10-month period, on which a 
physician ordered both urinalysis and culture. Urine sam
ples were collected for three reasons: (1) the patient had 
signs or symptoms o f infection, (2) the physician sus
pected infection, or (3) the physician wanted to confirm 
resolution o f infection. While both adult and pediatric 
patients were sampled, 82% o f the samples were from 
women, and the mean age o f the patients was 49.5 years.

Study design. This is a retrospective review o f a consecu
tive series o f urine samples that concurrently underwent 
in-office urinalysis and out-of-office culture. The retro
spective nature o f this study renders the findings subject 
to several sources o f possible bias: variability in physicians’ 
criteria for ordering the tests, variability in the technique
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o f urinalysis, variabilty in how the urine for culture was 
processed, and the reliability o f data extraction from pa
tient charts.

In evaluating the validity o f the study, we should focus on 
the external validity or generalizability: are the patients 
studied representative o f those typically seen for evalua
tion o f dysuria? This is important because tests perform 
differently in groups with different severities o f illness (it is 
“ easier”  for a test to distinguish between healthy and 
severely ill patients than between healthy and slightly ill 
patients).7 In this case, we do not know the percentage of 
patients suspected to have UTI who had both urinalysis 
and culture. For example, the urine samples used for this 
study might represent a highly selected group o f patients 
if physicians ordered cultures only for patients with the 
most severe symptoms. The patients in this study may be 
different from patients evaluated for possible UTI in your 
office.

In a study focusing on a diagnostic test, it is also impor
tant to consider the reference standard used to define 
disease. For this study, UTI was defined as 50,000 
C F U /m L  o f one or two organisms, based on a culture 
performed at an outside commercial reference laboratory. 
This standard would misclassify patients who have a UTI 
but who have lower counts o f bacteria. Because test sen
sitivity is calculated by observing how the test performs in 
diseased patients, misclassification o f diseased patients to 
the nondiseased category will affect the sensitivity that we 
observe. We are told by the author that reanalysis with 
colony counts o f 10,000 and 100,000 produced similar 
results.

Results. The author uses receiver-operating curve (ROC) 
analysis to graphically show the relationship between sen
sitivity and specificity for different cutoff points o f bacte- 
riuria and pyuria. He uses these curves to identify the 
cutoff points that provide the best balance between sen
sitivity and specificity, and concludes that bacteriuria 
> 2 + ,  > 1 0  W BC/hpf, or a positive dipstick test for ni
trites should be considered a positive test indicative o f 
infection. He also investigates how these tests can be 
combined, empirically concluding that any two positive 
findings with respect to three criteria (2 +  bacteriuria, 15 
W BC/hpf, or nitrite positive) are better than any single 
test at distinguishing between infected and noninfected 
patients.
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Recommendations for clinical practice. This study 
shows how complex this “ simple”  question is and why 
it remains incompletely answered. If  it were clear that 
the patients chosen for this study were similar to those 
on whom you order a urinalysis to evaluate for infec
tion, then the diagnostic guidelines would probably be 
appropriate to follow.

George R. Bergus, MD 
Iowa City, Iowa
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EFFICACY OF SCREENING 
MAMMOGRAPHY

T it l e : Efficacy o f screening mammography: a meta-anal- 
ysis
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C, Ernster VL.
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Clinical question. How effective is screening mammography 
a t reducing mortality from breast cancer?

Background. In clinical trials, screening mammography 
has been shown to reduce mortality from breast cancer 
among women aged 50 years and older. It is unclear 
whether women aged 40 to 49 years also receive the 
benefit o f  reduced mortality from screening mammogra
phy. Individual studies have included too few women to 
detect a statistically significant difference in this age 
group.

Population studied. Women betweem 35 and 74 years of 
age were the subjects o f  the literature reviewed. A com
prehensive literature search o f English-language studies 
conducted from January 1966 to October 31, 1993, was 
performed using the M ED LIN E database. Further pub
lished and unpublished articles were identified by a man
ual literature search o f reference lists and from consulta
tion with experts.

Study design and validity. A meta-analysis is a rigorous 
type o f review article that combines the results from a 
number o f studies in a statistically valid way. It is especially 
useful in the event that studies have conflicting results ot 
inadequate sample size, which is the case for mammogra
phy among women aged 40 to 49. Also, because results 
are included for a variety o f populations, the findings may 
be more generalizable than those obtained from a single 
group o f patients.

Studies were included in this meta-analysis if they met the 
following criteria: (1) randomized controlled trial, pro
spective cohort with internal controls, or case-control 
with population-based controls, all with the main out
come o f breast cancer death; (2) follow-up o f at least 5 
years and a minimum o f 10 breast cancer deaths; (3) 
appropriate statistical evaluation o f the risk o f breast can
cer mortality; and (4) risk calculation adjusted for age or 
based on controls that were age-matched to cases. Thir
teen studies met these criteria; an updated analysis of one 
unpublished trial also was included. Two authors ab
stracted data from each article, and any disagreements 
between the two were settled by a third author. The 
authors were not blinded to the journal, year of publica
tion, or authors, and did not state whether the original 
studies were assessed individually for validity with appro
priate criteria. As a group, results o f  the original studies 
were homogeneous, ie, the findings were consistent from 
study to study. The latter is important because it supports 
the validity o f the meta-analysis.

Outcomes measured. The primary outcome was a summary 
relative-risk estimate for the effect o f screening mammog
raphy on breast cancer mortality. Secondary outcomes 
included “ subgroup”  analyses by patient age, number of 
mammographic views, screening interval, duration of fol
low-up, duration o f screening, whether clinical breast ex
amination was included, and the date the study began. 
The number o f subgroup analyses is o f some concern, as it 
increases the chances for a spurious outcome.

Results. The summary relative-risk estimate for breast can
cer death among woman aged 50 to 74 years who under
went screening mammography compared with those who 
did not was 0.74 (95% confidence interval, 0.66 to 0.83).
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