The potential of T cell
activation markers for TB
diagnostic development
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T cell activation markers (TAMs) such as CD27, CD38 and HLA-
DR, identified in whole blood or PBMCs, have been shown to
differentiate individuals with active TB from those that are
latently infected (Acharya et al., 2021; Portevin et al.,
2014). These findings led Hiza and colleagues to test the
diagnostic capability of a simplified TAM-based assay that
takes real-time measurements from a millimetre of blood (Fig
1).
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Figure 1: (A) “TAM-based assay
procedure overview from blood
collection to delivery of
results within 24 h. Briefly,
a single millilitre of fresh
blood was subjected to red
blood cell lysis (steps 1 & 2)

and white blood cells evenly
split between 4 tubes before
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overnight stimulation (step
3). The following morning,
cells were fixed and stained
with fluorescent antibodies as
detailed 1in the methods
section (step 4). Samples were
immediately acquired on a
FACSCalibur delivering final
results within 24 h following
phlebotomy (steps 5 & 6). (B)
Representative gating strategy
of the TAM-based assay adapted
for a 2-laser flow cytometer
FACSCalibur apparatus.”

The authors also sought to compare the performance of both
CD27 and CD38, as information present suggests that CD38 could
perform better (Adekambi et al., 2015; Ahmed et al., 2019).
The CD38-based TAM assay performed better than CD27 in
distinguishing active IB from non-TB cases, however (CD38 had
decreased specificity for presumptive TB cases with recent
exposure (Hiza et al., 2021).

No differences in diagnostic accuracy were noted when
performance of the CD38-TAM assay was compared between HIV
positive and negative individuals. This led the authors to the
same conclusions as Wilkinson et al (Wilkinson et al., 2016);
about TAMs being able to differentiate active from latent TB
irrespective of HIV status.

The CD38-TAM assay achieved a specificity 93.4% and
sensitivity of 82.2% therefore going beyond the minimum
sensitivity (80%) and almost approaching the minimal
specificity (98%) highlighted in the WHO target product
profile for non-sputum based diagnostic tests (World Health
Organization, 2014) (Fig 2).
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Figure 2: “Receiver operating
characteristic (ROC) curves of CD38-
based (left plot) and CD27-based
index test. The orange stars
indicate the target product profile
(TPP) minimal (80/98) and optimal
(65/98) sensitivity/ specificity
values defined by WHO for non-sputum
confirmatory TB diagnostic tests.
The red circles indicate the index
test performance and threshold
values yielding the best specificity
for a test sensitivity above 80%,
the minimal TPP requirement. AUC,
area under the curve and 95%
confidence 1intervals within
brackets.”

Journal article: Hiza, H., et al., 2021. Case-control

diagnostic accuracy study of a non-sputum CD38-based TAM-TB
test from a single milliliter of blood. Scientific Reports.
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