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Microscopy of wet-stained urinary sediment as an indicator of bacteriuria was evalu-
ated in 418 consecutive primary care visits in a small community. Delivery of morn-
ingurine was encouraged and contributed to bladder incubation times of 4 or more
hours in 79% of the visits; the overall culture positivity was about 80%. Bacteria or
leukocytes alone or together as minimal requirements were suboptimal microscopy
criteria for bacteriuria, whereas a minimum of moderate amounts of bacteria or 5 leu-
kocytes per high-power field (x400) as a cutoff point yielded the best diagnostic ac-
curacy. Optimization of urinary sediment microscopy in this way resulted in a desir-
able high sensitivity (97%) and efficacy (86%) in acutely symptomatic patients, as
well as reasonably high efficacy (79%) in other patients, independent of sex or blad-
derincubation time. The method's simplicity and speed recommend it for use in pri-

mary care, particularly in patients with acute symptoms of urinary tract infection.

JFamPract 1990; 31:153-161.

atients seeking primary care for presumed urinary
tract infection (UTI) represent a large and heteroge-
neous group.12 The diagnosis of UTI is usually based on
theconcept of significant bacteriuria (>105mL).3Report-
edly, only about one half of the patients presenting with
acute dysuria and related micturition problems turn out to
have significant bacteriuria.45
As unnecessary medication should be avoided because
of the cost, risk of side effects, and ecological conse-
quences, the primary care physician needs an accurate
indicator of bacteriuria to target the therapy. In acutely
symptomatic patients a rapid and sensitive diagnostic
method is desired. On the other hand, in patients with
vague symptoms, for post-treatment control, and for
screening purposes, the specificity of the bacteriuria test
is of particular importance to minimize the risk of false
UT1 diagnoses in populations of mainly abacteriuric indi-
viduals.
Microscopy of urine is commonly used for presumptive
rapid diagnosis of UTI and has been extensively docu-
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mented with respect to the presence of either bacteria or
leukocytes. Six principal microscopy procedures for de-
tection of bacteriuria have been reported: microscopy of
unstained and uncentrifuged urine, or of unstained urine
sediment in high-power field (HPF, usually x400), or of
stained uncentrifuged urine, or stained sediment using
either HPF or oil-immersion field (usually X1000). Fur-
thermore, various interpretive criteria have been applied
even within each method.6Pyuria as an indirect measure
of host injury is most accurately indicated by the leuko-
cyte excretion rate using uncentrifuged urine.78 This
method is, however, impractical for routine office use.7
As an alternative, enumeration of leukocytes in uncentri-
fuged urine using a counting chamber has been found to
correlate well with the leukocyte excretion rate.8'1l

The method perhaps most commonly used in clinical
practice to grade pyuria, the counting of leukocytes per
HPF in stained or unstained urinary sediment, is sparsely
documented. Also, there are considerable differences in
the recommended pathological threshold values for
pyuria, probably because of uncontrolled variables and
technical errors,2'4including a poorly defined time and
speed of centrifugation, inconsistent resuspension volume
after centrifugation, a variable volume placed on the mi-
croscope slide, and different degrees of magnification
used. If careful attention is paid to these details, however.
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the precision of the leukocyte sediment method is im-
proved, making its correlation with leukocyte counts per
microliters of urine satisfactory.b

Microscopy ofboth bacteria and leukocytes in urine for
diagnosing UTI has rarely been studied. Nevertheless,
HPF estimation of these components in urinary sediment
is commonly used in primary care in Sweden and proba-
bly also elsewhere. As there is no consensus in regard to
technique and diagnostic criteria, it was important to re-
evaluate this method for diagnosis of UTI in office prac-
tice.

The aim of this study was to correlate quantitative
urinary sediment microscopy findings of bacteria and leu-
kocytes with the outcome of semiquantitative culturing of
urine performed at a bacteriological laboratory. One im-
portant part was to evaluate the diagnostic efficacy of
various combinations of different levels of these two com-
ponents to optimize the sediment method.

METHODS

All patients consulting the primary health care center
(PHCC) in Vannas (population 8000) in northern Sweden
for suspected UTI or post-treatment control during 12
months were studied (418 visits by 180 patients). The
PHCC was the only outpatient facility in the community
and also served the local nursing home. Patients with
dominating symptoms or signs of prostatitis or gynecolog-
ical disorder and 20 elderly patients with urinary inconti-
nence requiring indwelling urethral catheter, diapers, or
other aids were excluded. Also excluded were patients
making 20 visits that lacked complete documentation of
the microscopy findings. The UTI-related visits were cat-
egorized as follows: (1) lower symptomatic UTI, (2) upper
symptomatic UTI (fever 38.5°C or above, tenderness by
bimanual palpation or throbbing over one or both kid-
neys, specific urinary sediment findings), (3) post-treat-
ment control, and (4) miscellaneous UTI (asymptomatic
bacteriuria, foul-smelling urine, vague or uncharacteristic
abdominal symptoms, systemic symptoms such as unex-
plained fever).

The management of patients, routines for collection
and transport of urine specimens, and their bacteriological
analysis were as previously described.l Briefly, mid-
stream voided specimens were collected, if possible, after
6 or more hours ofbladder incubation (preferably morning
urine) and were kept refrigerated until delivered at the
PHCC. The bladder incubation time was recorded. On the
day of collection, a portion of the urine specimen was
transported to the laboratory at 4°C and cultured semi-
quantitatively, using a calibrated (IOp-L) plastic loop. The
definition of bacteriuria was a count of >105mL of urine,
although 104mL of urine was studied.
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For sediment microscopy a 10-mL polystyrene tube
with conical bottom (type 57462 Sarstedt, Numbrechl-
Rommelsdorf, FRG) was filled with urine, and centrifuged
for 5 minutes at 3750 rpm (1250 G), followed by careful
decanting of the urine. One drop of Sternheimer-Malbin
wet stainl6(SEDI-STAIN, Becton-Dickinson) was mxed
with the sediment, a polypropylene drinking straw (inner
diameter 2.5 mm) was used to apply 2 p,L to 5 /if. (aver-
age 3 p,L) to aglass slide, and a 18x 18-mm cover slipwas
placed on top. Samples were examined with a light ni
croscope (Zeiss standard model) with a 40/0.65 achro-
matic objective and a x 10 wide angle ocular (CPL w
x 10/18) giving a view field with a diameter of 450pmand
a depth of focus of 1.3pm.

Three permanent physicians and three residents sened
at the PHCC during the study. The microscopy protocol
was agreed upon, and the residents easily learned tre
procedures. The patient’s physician classified the vist
into the patient category and recorded the average quan
tity of leukocytes and bacteria per HPF after inspectinga
minimum of five representative view fields. Leukocytes
were counted up to 15/HPF and then approximated as )
25, or >30/HPF. Because of their movements and sl
size, bacteria could not be counted but were rapidly das-
sified as no or a few bacteria per field (level 0), low (10to
100, level 1), moderate (100 to 300, level 2) or high (innu
merable, level 3) numbers of bacteria.

Statistical Analysis

Sensitivity, specificity, and predictive values were calci-
lated using the predictive value theory.I7 Efficacy was
defined as the percentage correct diagnoses, ie, 100 mns
false (positive plus negative) results. It was postulated that
the results of the reference method, urine culture, were
correct.

RESULTS

Bladder incubation times of 4 hours or more were fulfilled
in 79% of the visits, both in symptomatic (categories lad
2) and mainly asymptomatic (categories 3 and 4) patients,
which contributed to relatively high culture positivity
rates.

Urine Culture

Using a bacteria count of 1059mL as the cutoff point, the
culture positivity rate was 82% in acutely symptomatic
episodes (categories 1and 2), but much lower in nainly
asymptomatic patients (categories 3 and 4, 34%, Table )
Of the bacteriuric patients, 87% were female, and esche-
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TABLE 1. URINE SPECIMENS STUDIED AND RESULTS OF CULTURE

Patient

Category* Description

1 Lower symptomatic UTI
2 Upper symptomatic UTI
3 Post-treatment control
4 Miscellaneous UTI

Al visits

UTl—urinary tract infection.
*See also Methods,
fContributed by 180 patients.

richia coli was the dominating pathogen (70% of epi-
sodes), followed by Staphylococcus saprophyticus (10%)
@& previously described.118 The proportion of bacteriuric
episodes was higher among men (77%) than among
wonen (55%, Table 2). Lowering of the cutoff point to
DImL resulted in culture positivity rates of 86% and 49%
inacute and asymptomatic episodes, respectively (Table
2.

Bacteria or Leukocytes as Microscopy Criterion

Asasingle criterion of bacteriuria, using a bacteria count
alevel 1or 2 as pathological threshold value olfered the
best compromise between sensitivity and specificity with
aoverall efficacy or 79% or 81%, respectively (Table 3).
Theuse of leukocyte counts alone yielded a similar accu-
racy with cell counts of >3 or >5/HPF as optimal cutoff
points (efficacy 77%). Using the latter cutoff point, the
sensitivity was 88% in acute symptomatic and 63% in
asymptomatic episodes. A lower leukocyte threshold
valieresulted in higher sensitivity and negative predictive
vale but lower specificity and positive predictive value,
withthe reverse being tine for the higher threshold value.

Number of Percent with
Specimens Bacteriuria
170 82
31 84
181 33
36 42
418f 57

Bacteria Plus Leukocytes as Microscopy Criterion

Various combinations of different levels of bacteria plus
the optimal leukocyte threshold count (>3 or >5/HPF) as
an indicator of bacteriuria yielded high specificity (82% to
97%) but low sensitivity (40% to 77%) and at best modest
efficacy (64% to 80%) in the total material. Thus, a com-
pulsory presence of both bacteria and leukocytes in uri-
nary sediment was unsatisfactory for diagnosing bacteri-
uria.

Bacteria or Leukocytes or Both as Microscopy
Criterion

Bacteria and low numbers of leukocytes as optional indi-
cators of bacteriuria yielded increased sensitivity but a
dramatic loss of specificity (Figure 1). Raising the leuko-
cyte threshold value resulted in only a slight decline of
sensitivity, but markedly improved the specificity. This
pattern was particularly evident in the asymptomatic ep-
isodes and was reflected also in the total material, with an
apparent leukocyte cutoff point at >5/HPF. The level of
bacteria used as optional indicator of bacteriuria had little
influence on sensitivity, but higher bacterial levels im-
proved the specificity. In acutely symptomatic episodes

TABLE 2. RESULTS OF URINE CULTURE IN DIFFERENT PATIENT GROUPS

<104
Patient group mL*
Mele 7
Female 138
Categories | and 2 f 29
Categories 3 and 4 f 116
Adgroups 145

Classified as negative.
tSee Methods.

Number of Episodes per Level of Bacteriuria

104 >105 All
mL mL Levels
3 33 43
38 219 395
9 171 209
32 81 229
41 252 438*

tOfthese visits 20 were excluded from further evaluation because ofincomplete documentation of the microscopic findings.
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TABLE 3. CORRELATION BETWEEN BACTERIURIA AS DEFINED BY URINE CULTURE AND LEVELS OF BACTERIA OR | Fiiicnrvrt:
COUNTS BY MICROSCOPY OF URINARY SEDIMENT IN THE TOTAL MATERIAL (N = 418) BACTERIA OR LEUKOCYTE

Outcome of Urinary Sediment Microscopy (%)

Mi_cro_scopy Predictive Value

Criterion Sensitivity Specificity Positive Negati Efficacy
Bacteria*

>1 88 66 77 80 79
>2 77 87 89 74 81
3 50 95 93 58

Leukocytesf

>1 90 43 68 77 70
>3 81 70 78 74 77
>5 72 82 85 69 77
>7 62 84 84 62 72
>10 58 86 85 61 71
>15 52 92 89 59 69

‘1- low, 2 - moderate, 3 = high level of bacteria in high-power field (x400); see also Methods.
fCountper high-power field.

the sensitivity was far better than the specificity, whereas used to seek an optimal compromise between petiert

the opposite was true for asymptomatic episodes (Figure category, levels of leukocytes and bacteria, sersitivity

] . . ) . . and specificity, positive and negative predictive valus,

Itiis hardly realistic to aim at dilferent urinary sediment and efficacy (Figure 1). The minimum of a moderate led

microscopy criteria for dilferent patient categories in rou- of bacteria or a leukocyte count of >5/HPF was foundo

tine clinical practice. The total material, therefore, was represent the optimal choice as a general criterion for
Category 1 and 2 visits Category 3 and 4 visits All visits

Figure 1 Outcome of urinary sediment microscopy in primary care patients based on an optional presence of bacteria (B) and/or
leukocytes. Sensitivity (open circles) and specificity (closed circles) for minimum moderate levels of bacteria and/or various
minimum levels of leukocytes are shown. The solitary symbols on the vertical axis represent sensitivities and specificities using
bacteria as a single criterion and disregarding leukocytes. For patient categories 1 through 4, see Table 1 and Methods.
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table 4. CORRELATION BETWEEN BACTERIURIA AS DEFINED BY URINE CULTURE AND THE OPTIMAL COMBINATION OF
LEUKOCYTE COUNT AND BACTERIAL LEVEL IN URINARY SEDIMENT*

Outcome of Urinary Sediment Microscopy (%)

Patient Category! Sensitivity Specificity

Categories 1 and 2 97 39
(n=201)

Categories 3 and 4 70 84
(n=217)

Alvisits (n = 418) 88 75

Predictive Value
Positive

False Results

Negative Positive Negative Efficacy
74 11 3 86
84 10 1 79
83 1 6 83

‘Minimum a moderate level of bacteria and/or >5 leukocytes per high-power field was used as the optimal cutoff point (see text).

fSee Table 1 and Methods.

diagnosing bacteriuria—a conclusion reached after a thor-
arhanalysis of sensitivity, specificity, positive and neg-
dive predictive values, and efficacy for different levels of
bacteriuria and leucocytes. In this paper, however, only
tre values of sensitivity and specificity can be shown in
Foue 1

Using these criteria, the outcome of sediment micros-
oopywas the same in men and women. Outcome was also
foudto be almost identical in categories 1and 2 and very
similar in categories 3 and 4. The outcome, however,
differed between symptomatic and asymptomatic epi-
sodks in a desirable way (Table 4). Although the speci-
fiaty was low in symptomatic episodes (39%), high sen-
sitivity (97%) and positive predictive value (88%) were
emphasized, yielding an efficacy of 86% (11% false-posi-
tive, 3% false-negative results). Also, the sensitivity was
independent of bladder incubation time in such episodes
(®to 100% for <1 hour to >6 hours, data not shown).
In mainly asymptomatic episodes a higher specificity
(8249 but modest sensitivity (70%) were obtained, result-
irginan efficacy of 79% (11% false-negative, 10% false-
positive results).

DISCUSSION

Trepurpose of this study was to reevaluate HPF micros-
ogpy of stained urinary sediment for diagnosis of UTI in
Primery care. A wide range of factors may greatly influ-
ence the outcome of UTI diagnostics, making published
detadifficult to interpret and apply. An attempt was made,
therefore, to control the whole UTI analysis (bladder
mncubation time, urine sampling technique, further han-
dirgof the specimen by patient and staff, a standardized
microscopy method) to a degree that is known to be
Practical in primary care.

THEJOURNAL OF FAMILY PRACTICE, VOL. 31, NO. 2,1990

Criteria for Significant Bacteriuria

As in most published evaluations of urinary microscopy,
the criterion for bacteriuria was a count of > 109mL of
urine. This criterion was originally established for women
with asymptomatic bacteriuria or acute pyelonephritis.3A
lower limit for S saprophyticus (>104mL) has been sug-
gested because of their slower growth19and pronounced
tendency to clumping.20 None of the 25 S saprophyticus
episodes studied here, however, showed a count of 104
mL.

According to one interesting study, at least 30% of
younger women presenting with symptoms of acute cys-
titis have low counts of bacteria (102to 104mL of urine)
in samples obtained by suprapubic aspiration or urethral
catheterization.5 Thus, to improve the sensitivity of
culture methods, lowering of the cutoff point to, eg,
102 to 104mL in such patients has recently been
suggested.2-23 A lower cutoff point, however, has been
disputed by other authorities because of the concomitant
loss of specificity.24 It has also been argued that different
criteria for different patient groups would create practical
problems in primary care and require altered culture
methods and increased workloads in bacteriological
laboratories,252%and still more demanding methods would
be required for the commonly occurring fastidious
bacteria.27 Thus, studies of the cost-effectiveness of tra-
ditional and new definitions of bacteriuria are needed.2

Prolonged bladder incubation was emphasized and usu-
ally also achieved, which apparently contributed to the
high rates of positive cultures in acute episodes (82%).
The scope of further positive diagnoses by lowering the
cutoff point therefore became limited (eg, 86% positivity
in categories 1and 2 with >104/mL of urine as threshold
value, Table 2). Thus, the criterion >109mL may still
remain acceptable for routine use in primary care, partic-
ularly if the patient population includes men and the el-
derly, and prolonged bladder incubation is achieved.
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Microscopic Bacteriuria

In a recent comprehensive review of mircroscopy meth-
ods for rapid diagnosis of bacteriuria, differences in the
outcome between methods, as well as large discrepancies
between investigations, were noted.6 Furthermore, high
sensitivity was usually associated with low specificity,
with the reverse being true, although one study using
oil-immersion field was divergent with both a sensitivity
and a specificity of 96%. Nevertheless, the author of the
review considered oil-immersion field method to be “un-
satisfactory” because of the difficult and ambiguous read-
ings. The sensitivity and specificity of microscopic classi-
fication of bacteriuria in this study were 88% and 66% or
77% and 87% for low and moderate levels of bacteria,
respectively, and comparable to those usually reported.
Taken together, available data indicate that microscopic
assessment of bacteriuria alone is not sufficient for office
diagnosis of UTI.

Microscopic Pyuria

The indicator of pyuria most widely used (a leukocyte
count of >5/HPF in sediment) yields highly variable sen-
sitivity, both in acute and asymptomatic episodes.3Using
this threshold, a somewhat higher sensitivity was ob-
tained in the former patient group (80%) and higher spec-
ificity in the latter group (90%) than in other studies.
Counting of leukocytes in uncentrifuged urine (> 10/xL)
yielded higher sensitivity, but moderate specificity in
symptomatic patients,11142328 and opposite results in
asymptomatic patients.14 In conclusion, like microscopic
assessment of bacteriuria, the determination of pyuria
alone is only moderately efficacious as an indicator of true
bacteriuria.

Bacteria and Leukocytes in Sediment

In an attempt to further improve the efficacy of urinary
sediment microscopy in primary care, different combina-
tions of various amounts of bacteria and leukocytes in
HPF were studied. A presence of one or both of these
components as a pathological threshold value proved to
yield the best overall correlation with the results from
urine cultures. The outcome was independent of both sex
and bladder incubation time, and this criterion turned out
to be suitable particularly in symptomatic patients with a
desired high sensitivity (97%) and only a moderate risk of
false-positive results (11%), and thus, an efficacy of 86%.
Furthermore, as a bacteria count of >109mL by urine
culture was used as reference, part of the false-positive
sediment readings could in fact represent true bacteriuria
and false-negative culture results. In patients with vague
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or no symptoms, sediment analysis showed a rather kv
sensitivity, moderate specificity, and thus a soreahai
lower total efficacy (79%).

In summary, optimized HPF analysis requiring at led
a moderate level of bacteria or 5 or more leukocytes gr
view field in stained urinary sediment here proved to kea
satisfactory method for diagnosing UTI in primary ae
patients. Centrifugation and staining also offers qualitative
advantages, as detection of other elements of diagnastic
importance is facilitated. Optimized sediment microscopy
was found to be particularly useful in symptomatic g+
sodes of UTI, ie, where the need for rapid diagnosis &
greatest. This method, therefore, can be recommended
for use in primary care.
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Commentary

Pad Fischer, MD
Augusta, Georgia

here are many pitfalls for the clinician in balancing the

historical, physical examination, and laboratory data
tret are processed in patient care. For example, M.G., a
petient of mine, is a frail 89-year-old woman with many
chronic medical problems. During a recent visit she com-
mented, “By the way, | have been having some of that
right-sided pain just like when | had my last kidney infec-
tion.” Her examination revealed no costovertebral angle
tenderness, and urine microscopy showed neither bacte-
riuria nor pyuria. With this information in hand, | reas-
sured her that her “kidney was not infected.” Four days
later she called me late in the evening complaining of
dysuria, nausea, fever of 102°F, and “that same back pain
thet | told you was a kidney infection.” She was appro-
priately treated for pyelonephritis at that time.

The article by Ferry et allprovides some guidance for
treuse of microscopy to detect urinary tract infections. In
this day of sophisticated, rapid enzyme-linked immuno-
sorbert assay tests to detect group A streptococci, chla-
mydia, and other organisms, it is important to remember
urine microscopy was one of the first “rapid” microbiol-
oyytests. The study concludes that the presence of mod-
Mte bacteriuria and a few leukocytes (5 or more per
Mgh-power field [HPF] on spun sediment) is a pretty good
indicator of a urinary tract infection. This finding is true
forpatients suspected of having such infections and those
beingfollowed up after antibiotic treatment, as well as for
agroup of miscellaneous patients in whom a urinary tract
infection (UTI) was a possibility but not the principal
diagnostic consideration (ie, vague abdominal pain).
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The subjects for this study were recruited from a pri-
mary care site in a small town in Sweden. The findings are
therefore likely to be generalizable to many family prac-
tice sites in the United States. The most common organ-
isms that were isolated were Escherichia coli and Staph-
ylococcus saprophyticus. These organisms are the same
as those reported in other studies of outpatient
populations.2 There are, however, two distinguishing
characteristics about the study population. The first is that
10% of the patients were male. Such specimens represent
a smaller percentage of all urine cultures in our own
laboratory. Second, the largest group of samples (n = 181)
came from patients who had been treated and were being
followed up as test of cure. Given the great success of
empiric therapy for urinary tract infections, many US
clinicians do not routinely order follow-up cultures after
appropriate antibiotic treatment.

The microscopy and culture methods that were used in
this study are standard and are easily done in office labo-
ratories. One aspect of the specimen collection, however,
should be emphasized. The specimens were collected at
home after a long bladder incubation period (4 to 6 hours).
This is in contrast to common practice in the US where
symptomatic patients present to the office and then are
asked to collect a random specimen for testing. The spec-
imen collection method used in the study is obviously in
part responsible for the very high prevalence of UTlIs in
this population (80%). Longer bladder incubation times
should produce higher levels of bacteriuria. Also, any
delay in refrigeration of the specimen can lead to bacterial
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overgrowth. It is very likely that some of the positive
cultures in this study had initially very low colony counts
(less than would be considered infected), but developed
bacterial overgrowth because of improper storage of the
specimen in the patient’s home or during transport to the
laboratory.

The authors of this study found that either pyuria with-
out bacteriuria or bacteriuria without pyuria is an unreli-
able predictor ofa UTI. How can this be so? Leukocytes
often appear in the urine in female patients with vaginitis
or cervicitis because of contamination from vaginal secre-
tions during specimen collection. An important clue to
this problem is the presence of squamous epithelial cells.
This microscopic finding is consistent with vaginal con-
tamination. When such contamination exists, it is impos-
sible to interpret reliably the urine microscopy findings. It
is important to remember that about one half of women
who present with dysuria have vaginitis as a cause of their
symptom.3

Bacteriuria can also occur in the absence of pyuria and
does not always indicate a urinary tract infection. When
this microscopic finding is seen, consider the possibility of
bacterial overgrowth because of improper specimen stor-
age. Another possibility is an error in microscopic inter-
pretation. Small amorphous crystals are easy to confuse
with bacteria. Some laboratorians believe that the two can
be distinguished because of the nonrandom movement of
bacteria. This distinguishing characteristic is difficult for
even experienced microscopists.

The authors present their results using the concepts of
sensitivity, specificity, and predictive value. These terms
have become common in the clinical literature during the
past decade. The concepts permit quantification of how
good a test really is. The sensitivity of the test is the rate
of positive results in people known to have the disease (ie,
the percentage of individuals with urinary tract infections
who have pyuria). Specificity is the rate of negative results
obtained when a test is applied to patients known to be
free of the disease (ie, the percentage of cases with neg-
ative urine cultures that also have negative microscopy
findings). Predictive value takes the disease prevalence
into account. It is defined as the percentage of patients
with a positive test who are diseased (ie, those with
microscopic findings who will have positive urine cul-
tures). Predictive value is the most useful of these con-
cepts from a clinical perspective.

To calculate both sensitivity and specificity, it is neces-
sary to have a “gold standard” test to determine whether
a person either has, or is free of, the disease in question.
This issue is not trivial; however, it is often ignored in the
testing literature. An objective and widely accepted gold
standard is, in fact, not available for most common dis-
eases (eg, bronchitis, alcoholism, tension headaches).
One recent study has shown that coronary angiography is
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in fact an inadequate gold standard for coronary atay
disease, since it frequently misclassifies the presence o
absence of significant coronary artery stenosis.4 If te
gold standard misclassifies individuals, then both sersitiv-
ity and specificity of a second test will be atificaly
altered.

Choice of a gold standard is a special problem with
urinary tract infections. The colony count that has trad-
tionally been accepted as indicating a urinary tract infec-
tion is 105colonies per milliliter of urine. As indicated by
Ferry et al,1this standard was derived from studies f
pyelonephritis. More recent work has indicated that d-
ony counts as low as 100 may indicate infection in woren
with dysuria.2Women with cystitis urinate frequently ad
drink large volumes of liquids in an attempt to “washout”
their infection. This practice results in high urine volumes
and short bladder incubation times, both of which redue
the colony count. Ferry et al have indicated that ther
results were relatively insensitive to changing the atoff
colony count to 104/mL. Would the same be true for
103mL or 102mL? Probably not. There is unfortunately
no precise way to adjust for the errors of an inperfect
reference test. Clinicians must rely on their commmon
sense.

I must disagree with the authors when they say, “Itis
hardly realistic to aim at different urinary sediment ni
croscopy criteria for different patient categories in routine
clinical practice.” It is probably true that this degree of
information makes predictive value calculations hope-
lessly complex. It is, however, exactly this level of com
plexjudgment that physicians use every day. Three tofie
leukocytes per HPF in a woman with urinary frequency,
pain, and urgency is just not the same as encountering
these same microscopic findings in a routine urinalysis for
a patient hospitalized for elective surgery. Clinicians ae
required to weigh and balance many types of data. All to
often the data conflict.

Finally, the literature has for too long ignored the &
sumptions that clinicians bring to the diagnostic process.
These assumptions interact with predictive value calcula
tions. DeNeef has very elegantly described this interac-
tion for the treatment of pharyngitis.5 In the case of ui-
nary tract infections, do clinicians want to avoid missing
even a single urinary tract infection, or avoid the use d
antibiotics in those with a low likelihood of infection, a
minimize total health care costs? These therapeutic gds
directly determine which qualities of a test are desirable
(ie, high sensitivity, high specificity, short tumn-around
time, low test cost, etc). Most of the controversies ower
appropriate test use can be traced to differences in te
assumptions about the natural history of disease or te
benefits of treatment. Few are due to honest disagree-
ments about how well a test really works.
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