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Repeated tuberculin testing does
not induce false positive ELISPOT
results
The Enzyme Linked ImmunoSpot (ELISPOT)
is a new rapid T cell based blood test
(otherwise known as an interferon-c assay)
for the diagnosis of latent tuberculosis infec-
tion.1–3 The commercially available form of
the assay, T-SPOTH TB (Oxford Immunotec,
Abingdon, UK) has European regulatory
approval as an in vitro diagnostic test and is
increasingly being used in clinical practice.
The test is based on the enumeration of
interferon-c producing T cells which are
specific for two highly antigenic proteins,
early secretory antigenic target-6 (ESAT-6)
and culture filtrate protein 10 (CFP-10).1

These proteins are expressed by
Mycobacterium tuberculosis but are absent from
M bovis BCG vaccine. Hence, the test does not
give false positive results in BCG vaccinated
individuals.1–3

ESAT-6 and CFP-10 are, however, con-
tained within tuberculin purified protein
derivative (PPD). Since ELISPOT is a highly
sensitive method for measuring even low
numbers of antigen specific T cells,4 concerns
have been raised as to whether repeated
tuberculin skin tests might induce T cell
responses to these specific antigens, resulting
in false positive ELISPOT results.

As T-SPOTH TB enters clinical practice, it
may initially be used by some people in
conjunction with the tuberculin skin test. It is
therefore important to know whether false
positive ELISPOT results are induced by
tuberculin testing. The following results
strongly suggest that this is not the case.

The results reported here are from a 2 year
follow up of a group of people with potential
point source exposure to multidrug resistant
tuberculosis on a maternity unit in Modena
University Hospital, Italy.5 Forty four BCG
unvaccinated subjects were negative at initial
screening by tuberculin skin test and
ELISPOT, 3 months after the point source
exposure ceased. All participants had nega-
tive results on serological testing for HIV
infection. Tuberculin skin tests were admi-
nistered and read by two experienced chest
physicians using 5 units of PPD-S injected
intradermally about 2 hours after blood was
drawn for ELISPOT assays. The ELISPOT
assays were performed and scored, as pre-
viously described,5 by two technicians with-
out knowledge of personal identifiers. All
these individuals underwent repeated testing
by skin test and ELISPOT at 9, 15 and
24 months after the point exposure. At
24 months all 44 individuals remained
ELISPOT negative, although three had
become positive with the tuberculin skin test
(fig 1). Thus, inoculation of three PPD skin
tests over a 21 month period in 44 initially
ELISPOT negative individuals did not induce
any false positive ELISPOT results.

These results show that repeated tubercu-
lin skin testing over time does not induce a T
cell response to ESAT-6 or CFP-10 resulting
in false positive ELISPOT results. Our find-
ings suggest that this new interferon-c blood
assay could be used in association with the
standard PPD skin test without any reduction
in its high diagnostic specificity. Given the

high sensitivity of the ELISPOT assay for
detecting even low numbers of antigen
specific T cells, the absence of a detectable
response to ESAT-6 and CFP-10 suggests that
T cells specific for these antigens were not
induced by repeated inoculation of PPD. This
is consistent with the observation that ESAT-
6 has very poor immunogenicity when
administered as a candidate vaccine, unless
inoculated with powerful adjuvants.6 This is
in stark contrast to its potent immunogeni-
city when presented to the immune system
during natural M tuberculosis infection;
indeed, ESAT-6 is the strongest known target
of T cell responses during tuberculosis infec-
tion.

Our results also suggest that T-SPOTH TB
could be especially useful in distinguishing
true latent tuberculosis infection from false
positive tuberculin skin test results that have
arisen through ‘‘boosting’’. Boosting occurs
in people who undergo repeated tuberculin
skin tests (such as healthcare workers) and
causes false positive skin test results in
uninfected people. This phenomenon is a
major problem in tuberculosis screening
programmes for healthcare workers, prison-
ers, and other groups at persistent risk of
tuberculosis exposure, and was almost cer-
tainly the reason why three individuals in our
study developed positive skin test results
after repeated testing. Our findings suggest
that T-SPOTH TB will maintain its high
specificity even in individuals with false
positive skin test results due to boosting from
repeated tuberculin testing. Thus, use of T-
SPOTH TB could enhance our ability to screen
for latent tuberculosis infection even in
populations who have already been repeat-
edly screened by the skin test.
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Clinical importance of the Step 3
choice in asthma
We read with interest the meta-analysis by
Masoli et al1 which aimed to further guide
clinicians in their choice between addition of
long acting b2 agonists (LABA) or use of
higher doses of inhaled corticosteroids (ICS)
in patients with symptomatic asthma. The
pooled odds of at least one moderate or
severe exacerbation was 1.35 times higher in
those receiving a higher dose of ICS than in
those treated with LABA.

Unfortunately, it is difficult to draw any
meaningful conclusion as to the clinical
relevance of these findings or to compare at
a glance the results with those of the previous
MIASMA study2 because of differences in the
summary statistics presented. For clinicians
to understand the clinical context of these
two studies, it is helpful to calculate the
number needed to treat (NNT), as was done
in the original MIASMA study.

Of the 2312 patients randomised to LABA
treatment included in the newer study, 184
experienced one or more moderate or severe
exacerbations (an incidence of 79.6 per 1000
patients) compared with 243 of the 2264
patients randomised to high dose ICS treat-
ment (an incidence of 107.3 per 1000
patients). These incidences give an attribu-
table risk reduction of 27.7 per 1000 patients
which represents an NNT of 37, meaning that
for every 37 patients receiving LABA in
preference to high dose ICS, one less will
experience an exacerbation. The corresponding
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Figure 1 Time course of development of
positive Mantoux results in the three
participants who became tuberculin skin test
(TST) positive as a result of repeated skin
testing.
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NNT from the MIASMA study was 41, so
the findings were consistent.

Pointedly, neither of these studies looked
at any inflammatory outcomes. Although
adding a LABA may reduce exacerbations in
a complementary manner to ICS, this is likely
to be due to stabilising airway smooth muscle
rather than potentiating the anti-inflamma-
tory activity of the ICS. For example, in a
study of inflammatory markers,3 doubling
the dose of fluticasone from 250 mg/day to
500 mg/day reduced exhaled nitric oxide and
adenosine monophosphate hyperresponsive-
ness more effectively than adding salmeterol
to the 250 mg dose. In other words, while
adding salmeterol in preference to a higher
dose of ICS might reduce exacerbations and
exhibit putative steroid sparing activity, this
will occur at the expense of worsening anti-
inflammatory control. Without monitoring
inflammation in patients who are asympto-
matic on ICS/LABA combination inhalers,
clinicians may be lulled into a false sense of
security and overlook potential long term
damage from untreated airway inflammation.
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Authors’ reply
We appreciate the opportunity to respond to
the issues raised by Barnes and Lipworth.
However, with regard to calculating the
number needed to treat (NTT), it is not clear
that clinicians necessarily find this a useful
measurement.1 Most meta-analysis techni-
ques use a weighted pooled outcome mea-
surement that takes into account the
different sample sizes and/or variances of
each individual study measurement. The
crude simple sum of events in both treatment
groups that Barnes and Lipworth have
suggested using does not. When the weighted
technique is applied to the whole data set,
under a fixed effects model this gives a
pooled NNT of 58.4 (95% CI 32.6 to
278.3)—nearly double the number calculated
by the crude method.

NNT refers to a specific time and this
calculation does not take account of the fact
that nearly half the studies ran for 12 weeks
and the other half for 24 weeks (one for
26 weeks). The NNT for the 12 week studies
was 75.5 (95% CI for the probability differ-
ence crosses zero) and for the 24 week
studies it was 35.4 (95% CI 18.2 to 619.9).
The point estimates for the two groups of
studies are concordant in that 2 6 35.4 is
close to 75. All but one of the studies
analysed for exacerbations in the original
MIASMA paper2 ran for 24 weeks (the other
study ran for 26 weeks) so that, if only the
24 week studies are used, our paper and the
MIASMA paper agree.

Barnes and Lipworth also raise the issue of
whether surrogate markers of airways
inflammation such as exhaled nitric oxide

and adenosine monophosphate responsive-
ness are preferable to clinical measures such
as severe exacerbations, lung function, night
wakenings, and rescue b agonist use. The
advantage of these clinical measures is that
they represent relevant validated methods to
assess long term asthma control and the risk
of morbidity and mortality; this is not the
case with the surrogate inflammatory mar-
kers. For this reason we consider that the
findings from our meta-analysis should
provide clinicians with greater confidence
when deciding the dose of inhaled corticos-
teroid at which to consider adding salmeterol
at Step 3 in the asthma guidelines.
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ERRATUM

The name of the last author was missed
from abstract number S40, Thorax 2005;
60(suppl II):ii16. The correct listing of
authors is: A Laverty1, P Weller2, A Jaffe1
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