
In Response to:
Utility of
Antinuclear
Antibody Screening
by Various Methods
in a Clinical
Laboratory Patient
Cohort
In the inaugural issue of The

Journal of Applied Laboratory
Medicine, Deng et al. (1) re-
ported the utility of antinuclear
antibody screening by various
methodologies. One of the key
statistical analyses performed
in this otherwise outstanding
study involved weighting the
collected data by the inverse of
sampling probabilities so as to
make the study population ap-
pear to more closely fit the
overall patient population be-
fore determination of sensitivity
and specificity. As justification
for this analytical step, Deng
et al. cite Brenner et al. (2), who
wrote a 1997 Statistics in Medi-
cine report thatmakes the argu-
ment that sensitivity, specificity,
likelihood ratios, and predic-
tive values vary with disease
prevalence.
While no onewould argue that

predictive values of diagnostic
tests are closely related to dis-
ease prevalence, themathemati-
cal concepts of sensitivity and
specificity are clearly unrelated to
disease prevalence. The defini-
tion of sensitivity, (true positives)/

(true positives + false negatives),
only involves test performance
on affected individuals, and be-
cause it can be entirely deter-
mined from a study of patients
with disease, it cannot have any
relation to disease prevalence.
The same logic applies to spec-
ificity, which is defined as (true
negatives)/(true negatives + false
positives) and can thus be en-
tirely determined by studying
healthy people. A complete
analysis of Brenner's argument
is beyond the scope of this let-
ter, but on its face, the primary
contention of the report contra-
dicts the definitions of these
terms.
Fig. 1 of Deng et al. does show

a difference in sensitivity and
specificity, as determinedbyROC
analysis, between weighted and
nonweighted data. This result
might initially cause the observer
to believe that Brenner et al.
were correct. However, I would
urge those interested to read
Bender et al.'s comment (3) in
response to Brenner et al., in
which a result like this is ex-
plained. Simply put, while dis-
ease prevalence cannot affect
sensitivity of a diagnostic test,
disease severity within the indi-
viduals in a population certainly
can. By weighting the data they
collected for prevalence, it is
possible, and indeed likely, that
Deng et al. altered the apparent
overall severity of disease in
their study population's individ-
uals enough to affect the

measured test performance.
Whether or not the weighted
data represented the true dis-
tribution of disease severities in
their study or patient popula-
tions is unclear, though, so the
legitimacy of this statistical ma-
nipulation must be questioned.
To my knowledge, weighting

study data to account for dis-
ease prevalence ahead of sensi-
tivity and specificity calculation
is not a standard protocol in the
laboratory medicine literature.
It is worth a discussion within
the laboratory community to
decide if this is how we would
like to understand and assess
test performance in the future. I
welcome comments from the
authors and other interested
investigators on the topic.
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In Reply to Geoffrey
Baird on: Utility
of Antinuclear
Antibody Screening
by Various Methods
in a Clinical
Laboratory Patient
Cohort
The authors would like to

thank Dr. Baird for his construc-
tive comments regarding the
calculation of sensitivity and
specificity of antinuclear anti-
body (ANA)1 testing in our re-
cent publication (1). The goal of
this study was to compare the
diagnostic utility of various ANA
methods in a representative
testing population. Studies of
this type may be performed
using a case-control design,

where cases (patients with the
disease) and controls (individu-
als without the disease) are ran-
domly selected, or by using a
collection of consecutive pa-
tients over a given time period
who are being evaluated for
a specific diagnosis. A case-
control approach can introduce
significant bias, particularly if
patients and controls are ob-
tained from 2 separate popula-
tions. One study in particular
showed that a case-control
design can lead to higher
estimates of sensitivity and
specificity compared to a con-
secutively enrolled cohort (2).
For this study, we chose to sam-
ple from individuals for whom
ANA testingwas ordered as part
of their clinical evaluation. Ide-
ally, we would have included all
patients for whom this testing
was ordered within a specific
time period. Unfortunately, this
approach would have been too
labor-intensive and costly. In-
stead, to ensure we had an ad-
equate number of individuals
with disease, equal numbers of
individuals were chosen with
negative, weak-positive, posi-
tive, and strong-positive ANA re-
sults. This sampling resulted in
higher disease prevalence com-
pared to the overall population
of patients who are tested for
ANA in our laboratory.
As correctly noted byDr. Baird,

the definitions of sensitivity and

specificity do not depend on dis-
ease prevalence. We also agree
with the assertion from Bender
et al. (3) that disease severity
within a population can affect
sensitivity and specificity. As dis-
cussed by Leeflang et al. (4), a
population with higher disease
prevalence likely includes more
patients with increased disease
severity. In contrast, lower dis-
ease prevalence may include a
higher proportion of patients
with less severe disease. Be-
cause most diagnostic tests will
have improved accuracy for
more severe disease, the sensi-
tivity of the test will appear to be
higher with increasing disease
prevalence.Wedidnote thisphe-
nomenon in our study. Higher
sensitivities were noted for all
ANA methods when the un-
weighted population was used.
The unweighted population is bi-
ased in that there is an overrep-
resentation of patients with a
connective tissue disease, and
presumably patients with more
severe disease, compared to the
routine testing population. By
weighting this population based
on the frequency of ANA test re-
sults, this bias is at least partially
compensated for, including po-
tentially decreasing the number
of patients with a severe disease
phenotype. Owing to the sam-
pling strategy used in our study,
it is difficult to interpret the un-
weighted results because the

1Nonstandard abbreviations: ANA, antinuclear antibody.
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