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Abstract

New generation T cell assays offer hope in the diagnosis of Mycobacterium
tuberculosis infection and disease. We assessed the ELISPOT assay using
cross-sectional and longitudinal studies and a natural gradient of M.
tuberculosis exposure by sleeping proximity to a tuberculosis (TB) case in The
Gambia. Two antigens, ESAT-6 and CFP-10 (EC), were compared to purified
protein derivative (PPD) by ELISPOT and to the PPD skin test in 735 B
contacts. All three tests responded to the exposure gradient, the PPD skin test
most dramatically. Inter-test comparison showed that the EC ELISPOT provided
improved specificity in the diagnosis of M. tuberculosis infection, but at the cost
of some sensitivity. Increasing discordance, particularly between PPD ELISPOT
and PPD skin test results, down the exposure gradient to 105 community
controls was identified. In 693 children, the EC ELISPOT was slightly less
sensitive than the PPD skin test in the diagnosis of M. tuberculosis infection
from recent exposure; neither test was confounded by prior BCG vaccination,
even in the very young. A fusion protein of EC compared favourably with their
respective peptides by ELISPOT assay in 488 TB contacts, a combined test
result offered improved sensitivity. Quantitative ELISPOT and PPD-skin test
responses were assessed in 1052 TB case contacts, according to an ELISPOT
response to EC. Only the ELISPOT count was sensitive to the exposure
gradient (p=0.009), revealing a positive dose-response relationship. In the
longitudinal assessment, both ELISPOT and PPD skin test conversion occurred
over time. PPD skin test reversion occurred in 10% of individuals after 18
months, ELISPOT reversion occurred in 39% at 3 months. In conclusion: the
EC ELISPOT offers ircreased specificity in the diagnosis of M. tuberculosis
infection in The Gambia, at the cost of some sensitivity; the PPD skin test
appears to be down-regulated in the community; neither test is confounded by
prior BCG vaccination; a fusion protein in combination with EC peptides offers
optimal ELISPOT sensitivity; the quantitative ELISPOT response in specific-
antigen-positive TB case contacts reflects the infectious load of M. tuberculosis;
and significant early reversion of the ELISPOT test suggests it is unreliable in

M. tuberculosis dormancy.
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