Prediction of Incident Active TB in PLHIV by Detection of Free-Circulating M.
tuberculosis DNA in patient plasma: A Retrospective Longitudinal Study

(MSS 265R)

Executive summary

Background

Tuberculosis (TB) remains the major cause of death in PLHIV/AIDS. Isoniazid Preventive
Treatment (IPT) has been demonstrated to reduce TB incidence in patients receiving ART,
yet universal treatment may expose large number of patients who have no known TB
contact with unnecessary isoniazid hepatotoxicity. IPT would be more justifiable if it is
targeted to those with significantly increased risk of TB. However, no existing single test
can accurately predict incident active TB among PLHIV.

Aim and Obijectives

To develop a droplet digital PCR (ddPCR) assay for detection of free-circulating M.
tuberculosis DNA in human plasma to predict subsequent active TB development in
PLHIV.

Project design

Longitudinal archived plasma collected at different CDC clinical stages of at least 200
PLHIV/AIDS will be analysed with the ddPCR assay. Using clinically or culture-confirmed
TB as the reference standard, the predictive value of the ddPCR assay for incident active
TB was calculated. The performance was compared with tuberculin skin test, the current
standard method for detection of latent TB.

Target population

PLHIV/AIDS who had been followed up in ITC under Special Preventive Programme for at
least three years. By the time of study entry, all patients had no evident of active TB.

Main achievements

A total of 829 longitudinal archived plasma from 280 non-duplicated PLHIV/AIDS were
collected. According to the clinical record (updated on 21 June 2018) provided by Special
Preventive Programme in Department of Health, a total of 38 patients were defined as
confirmed active TB group, whereas the rest of 242 were defined as no evident of active
TB. A ddPCR was designed to detect 68-bp fragment of insert element 1S6110 specific to
M. tuberculosis in plasma samples of HIV patients. All 829 archived plasma were tested
with ddPCR assay in triplicate (totally 2,487 tests). Among the 38 active TB cases, 19
showed positive ddPCR result before active TB diagnosis was confirmed, resulting in a
predictive value of 50.0%, which is higher than that of the existing method, tuberculin skin
test (23.7%). On the other hand, the specificity of ddPCR was found to be 89.7%, which is
also higher than tuberculin skin test (73.9%).

Conclusions



This project demonstrated that cell-free M. tuberculosis DNA is present in plasma samples
of PLHIV/AIDS before the diagnosis of active TB and is detectable using our ddPCR assay.
The predictive value of using ddPCR for incident active TB is 50%, which is higher than
that of the tuberculin skin test (23.7%). In this study, the archived plasma samples were
collected from 1999 to 2013, and thus have been stored in freezer for at least 5 years.
Considering the instability of cell-free circulating DNA, the clinical value of ddPCR for
prediction of active TB is underestimated in this study. A prospective evaluation of the
clinical utility of ddPCR for prediction of incident active TB in fresh patient plasma is
warranted.
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