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COMPREHENSIVE ABSTRACT

BACKGROUND. Smear microscopy has a poor sensitivity, cannot identify
drug resistance, and when followed up with culture tests it takes several
weeks to obtain a result. Furthermore, sputum-scarce and smear negative
tuberculosis is difficult to diagnose. The use of biological samples other than
sputum such as blood, urine and bronchoalveolar lavage fluid, are thus
increasingly being used for diagnostic purposes. However, there is a low
yield of rapid diagnostic tools, and the use of recently released commercially
available technologies for tuberculosis diagnosis requires clarification.
AIMS/OBJECTIVES AND METHODOLOGY. Five-hundred tuberculosis
suspects were sequentially recruited as part of a larger prospective parent
study. Thus, where possible, blood, sputum, urine and bronchoalveolar
lavage fluid samples were available for use in the current study. Blood
samples were used to evaluate the following: i) treatment-related serial
changes in the magnitude of antigen-specific IFN-y release assay (IGRA: T-
SPOT TB and QFT GIT) responses to a range of antigens (RD-1, HBHA and
PPD) in active TB patients, ii) the comparison of same-day versus delayed
enumeration of TB-specific T cell responses and iii) whether delayed sample
processing with and without the use of T-Cell Xtend, a proprietary reagent for
use with the T-SPOT.TB assay, impacts upon test accuracy in a clinical
setting. Urine samples were used to evaluate the performance outcomes of
the Clearview® urine LAM ELISA, and the diagnostic accuracy of urine LAM
in HIV-infected patients stratified by CD4 T cell categories. The diagnostic
utility of the Xpert® MTB/RIF Assay using bronchoalveolar lavage fluid was
also evaluated.

RESULTS.IGRAs: There was poor agreement between -changes
(conversions/reversions) in peripheral quantitative T cell responses
compared to culture status in active TB patients followed-up over a standard
6-month treatment period. T-Cell Xtend-independent median ELISPOT
counts (spot forming cells per million peripheral blood mononuclear cells)
were significantly higher at day 1 versus day 0 (114 vs.100; n=66;p=0.03);

inter-time-point agreement between the results was 9545% and the
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conversion/reversion rate was 4.55%. By contrast, counts on day 0 without T-
Cell Xtend versus day 1 with T-Cell Xtend were similar (56 vs. 56;n=215),
inter-time-point agreement between the results was 97.17%, and the
conversion/reversion rate was 2.83%. These findings were independent of

HIV status. Clearview Urine LAM ELISA: Urine-LAM positivity was

associated with HIV positivity (p=0.007) and test sensitivity, although very
low, was significantly higher in HIV-infected compared to uninfected
patients (21% versus 6%; p<0.001), and also in HIV-infected participants with
a CD4 <200 versus >200 cells/mm3 (37% versus 0%; p = 0.003). Urine-LAM
remained highly specific in all subgroups (95%-100%). 25% of smear-
negative but culture-positive HIV-infected patients with a CD4 <200

cells/mm?3 were positive for urine-LAM. MTB/RIF Gene Xpert: When using

BAL fluid from patients with suspected TB, the Xpert MTB/RIF assay had a
specificity of 97%. However, although the sensitivity (almost 60%) was
higher than that of smear microscopy, this difference was not significant.

CONCLUSIONS. IGRAs: IGRAs do not appear to be a useful monitoring
tool of tuberculosis in a high burden setting. Regarding delayed processing
of blood for use in the T-SPOT TB assay, there was high agreement between
results when samples were processed immediately and after a 24-hour delay.
However, although the use of T-Cell Xtend appeared to reduce the number
of conversions/reversions this reduction was not statistically significant.

Larger studies are required to clarify these findings. Clearview Urine LAM

ELISA: The overall usefulness of urine-LAM in a high burden primary care
setting is limited. However, smear-negative HIV-infected TB patients with a
CD4 count<200 cells/mm3, who would otherwise have required further
investigation, may benefit from the use of urine LAM as a rule-in test.
Although sensitivity in this group was modest, these preliminary findings
suggest that future and adequately powered studies in a primary care setting

should specifically target TB suspects who have advanced HIV infection.

MTB/RIF Gene Xpert: The user-friendliness and the rapidity of acquiring
results makes the MTB/RIF Gene Xpert assay a promising test for the
diagnosis of TB using bronchoalveolar lavage fluid. However, larger studies

in different geographical settings are required to clarify these findings.
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INTRODUCTION, HYPOTHESIS AND SPECIFIC
AIMS OF THE PROJECT

There is an ongoing search for rapid, inexpensive, easy-to-use, highly
sensitive and specific point-of-care (POC) tests for tuberculosis diagnosis.
Technologies such as Interferon Gamma Release Assays (T-SPOT.TB and the
QuantiFERON TB Gold-In Tube test), the Clearview® LAM ELISA, and the
Xpert® MTB/RIF Assay require clarification, especially in high burden
settings. An additional concern is the difficulty in diagnosing smear negative
or sputum-scarce tuberculosis, as well as patients who are co-infected with

the human immunodeficiency virus (HIV).

The study hypothesis is that serial antigen-specific treatment-related
response tracking and novel rapid diagnostic tests for use with alternative
sampling (blood, urine and bronchoalveolar lavage) may be useful tools for
the diagnosis and treatment-monitoring of tuberculosis in a high burden

setting.

The first aim of the study is to evaluate treatment-related serial changes in
the magnitude of antigen-specific IFN-y responses to a range of antigens
[RD-1 (ESAT-6, CFP-10 and TB 7.7), HBHA and PPD] in active TB patients on
a 6-month course of anti-TB treatment. Secondly, we aim to investigate
whether delayed blood sample processing with and without the use of T-Cell
Xtend, a proprietary reagent for use with the T-SPOT.TB assay, impacts upon
test accuracy of the assay. The third aim is to evaluate performance outcomes
of the Clearview® LAM ELISA when using urine samples in HIV-infected
and uninfected patients with suspected TB, and to determine the diagnostic
accuracy of urine LAM in HIV-infected patients stratified by CD4 T cell
categories. The final aim is to evaluate the diagnostic utility of the Xpert®
MTB/RIF Assay in a group of pulmonary TB suspects, who are unable to
expectorate sputum (sputum-scarce TB) or who are smear negative, using

bronchoalveolar lavage fluid.
















































































































































































































































































































































































































































