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Implications of Tuberculosis Sputum Culture
Test Sensitivity on Accuracy of Other
Diagnostic Modalities

To the Editor:

Yoon and colleagues (1) recently showed that using a C-reactive
protein point-of-care test (CRP-POC) as the initial screening tool
compared with using the World Health Organization symptom
screener could lead to a substantial reduction in the total number of
Xpert tests used to diagnose tuberculosis (TB) in a population with
only a slight loss in the number of cases identified. Using two sputum
samples as the “gold standard” for a pulmonary TB diagnosis,
they found that there were seven false-positive cases using the
conventional approach (World Health Organization screen followed
by Xpert) and four using a CRP-POC screen followed by Xpert.

Although not a focus of their article, their results (Table E2 in
their online supplement) illustrate an important problem with
using TB sputum culture as a gold standard. A single culture had a
sensitivity of only 79% (160 detected) out of the 203 individuals
identified by two cultures as positive TB cases. As there is no reason
to expect that the sensitivity of a second sputum sample would be

better than the first sample, these results imply that some true TB
cases will be missed even using two samples. In fact, if the sensitivity
of each test were 79%, one would expect that 4.41% (21%3 21%) of
true-positive cases would be missed using two cultures, equal to
about 9 [203/(12 0.0441)2 203] additional cases in this study.
Taking account of these additional cases of pulmonary TB,
however, reduces the estimated sensitivity to 75% (160 detected out
of 212 [203 identified and 9 missed] cases). Thus, an even higher
fraction of pulmonary TB cases would be missed by the gold
standard of two sputum cultures. Continuing the calculations
above, the sensitivity is about 73% (160 detected out of 219 [203
detected and 16 missed] cases), implying that about 7.29% (27%3
27%) of cases are missed, which is consistent with 16 missed cases
among 219 true TB cases (16/219 = 7.31%).

Moreover, this assumes that the second test, performed in a
population for which the first test was negative, has the same sensitivity
as the first test. However, results for Xpert (2) suggest that this is an
overly optimistic assumption. For example, for sputum-negative,
culture-positive specimens, sensitivity for a single sample is reported
as 72.5%, whereas for three samples it is only 90.2% (estimated 95%
confidence interval, 84.9–93.8%). If sensitivity for each separate test
was 72.5%, however, then the expected sensitivity for three specimens
would be 97.9% (12 0.2753).

Importantly, if the sensitivity of a single Xpert test is about 60%
(as reported in Table E2A of Yoon’s paper), then one would expect
Xpert to diagnose about 60% of the 16 cases missed by the gold
standard, or about 10 individuals. Thus, it is possible that all 7
individuals positive by Xpert had pulmonary TB that was missed
by the two sputum cultures, and incorrectly considered false
positives. It seems advisable that such patients be followed clinically
to determine whether they actually had TB (a true positive) or
whether the clinical course suggests that they did not have TB (a
false positive).

In the absence of such follow-up, it might be appropriate to
consider any diagnostic test positive for pulmonary TB as diagnostic
for the presence of TB, whether confirmed by the gold standard or
not, especially if the false-positive rate of the diagnostic test is low.n
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