Cytokine diagnosis of pleural TB: will it
stand the test of time?
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The need for better diagnostics for TB has
been repeated so frequently that there is a
danger of message fatigue. However, the
unfortunate return of TB as the number 1
cause of death due to an infectious disease
must surely serve as a further call to action
for researchers, clinicians and funders to
redouble our efforts." The fundamental
issues with TB diagnosis deserve repeating:
standard diagnosis of pulmonary TB relies
primarily on sputum smear tests, which
have limited sensitivity and specificity, and
have not significantly changed for over
100 years.” Recent data show that staining
for acid-fast bacilli remains the most
commonly used diagnostic method glob-
ally’ The development of interfer-
on-gamma release assays (IGRAs) and
molecular amplification tests such as
Xpert MTB/RIF assays has improved the
landscape somewhat, but both are criti-
cally limited by cost and the need for
extensive infrastructure. In addition,
IGRAs do not distinguish latent from
active TB, have limited robustness and
perform worse in children than in
adults.*® Recent data suggest that the
roll-out and scale-up of the Xpert
MTB/RIF assays in resource-limited
settings have been far slower than antici-
pated.” Importantly, molecular assays
require relatively high numbers of bacilli
to achieve adequate sensitivity. The diag-
nosis of extrapulmonary TB is often more
challenging  than  pulmonary  TB,
frequently with low bacterial loads in
difficult-to-access locations. Therefore,
the majority of TB diagnoses still rely on
smear and culture results of specimens
taken by the least invasive route, and
considerable clinical acumen is often
required to determine the likelihood of
TB in the face of negative culture results.
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Data from a recent global survey suggest
that  microbiologists and clinicians
managing patients with TB require better
diagnostic tests for TB to be developed,
highlighting the significant limitations of
existing tests.

On this background, the study of Wang
et al® published in Thorax provides a
welcome addition to the literature on
TB diagnosis. The group built on their
previous observations that interleukin-27
(IL-27) may be a novel diagnostic marker
of pleural TB, and also studied interferon-y
(IFN-y) and adenosine deaminase (ADA) in
patients with tuberculous and non-tuber-
culous pleural effusions. They then studied
IL-27 in a second cohort before proceeding
to a meta-analysis. They report excellent
test performance with a specified cut-off
value, finding IL-27 more accurate than
ADA and equivalent to IFN-y. Combina-
tion of IL-27 and ADA improved speci-
ficity, but at the expense of sensitivity. The
authors conclude that in high TB preva-
lence settings, IL-27 could be used as a
rule-in test to diagnose pleural TB and in
low prevalence settings as a rule-out test.
These findings potentially warrant further
development.

The diagnosis of pleural TB has histor-
ically been difficult, in part due to the
pathophysiology of the disease. Advanced
pulmonary TB is characterised by tissue
destruction, hypoxia and cavitation,’
with high bacterial loads within the cavity
wall,'® whereas pleural TB has a rela-
tively low bacterial load with extensive
fluid collection."' Consequently, pleural
fluid culture is positive in fewer than
50% of cases.'* Previous gold standard
diagnosis has centred on pleural biopsies,
as histology showing granulomas on the
pleural surface has greater specificity and
sensitivity than pleural fluid microscopy
and culture. However, pleural biopsy with
Abrams needle has become an uncommon
investigation, in part due to the low inci-
dence of TB in high-resource countries,
and many clinicians with access to thoracic
surgery proceed directly to video-assisted
thoracoscopic surgery to obtain diagnostic
tissue. ADA, an enzyme used as a marker
of T cell activation, showed initial promise
as a novel diagnostic for pleural TB," but
is not widely used in routine clinical prac-
tice in many countries.

The study by Wang et al inevitably
raises further questions. First, the correct
cut-off for IL-27 needs to be determined,
as their meta-analysis included studies
with concentrations ranging from 391 to
1007 ng/mL as diagnostic of pleural TB.
Second, the utility of IL-27 will depend
on the pretest probability, which itself
results from the local TB epidemiology,
and therefore the findings from high-inci-
dence settings may not translate to lower
incidence settings. Third, the difference
between IL-27 and IFN-y is not so striking
that it is clear which should go forward
as the optimal diagnostic test. Since IFN-y
is the read-out of IGRAs, this may drive
more rapid development of next-gener-
ation IFN-y assays to accurately measure
concentrations, which would provide an
advantage in investigating this analyte
further. Finally, cytokine testing is not
routinely performed even in major clinical
service laboratories, unlike other analytes
such as C reactive protein and albumin.
Analysis of IFN-y from QuantiFERON
assays is usually batched for weekly anal-
ysis in most centres, as the number of tests
does not justify daily analytical runs, and
so how an occasional assay for IL-27 would
be performed in laboratories in high-in-
come settings is uncertain. In low-income
settings, it seems even more unlikely that
such tests will become routinely avail-
able without major advances in assay
technology.

A further limitation of the approach
described by Wang et al is that it requires
thoracentesis, which is invasive compared
with assays based on blood, saliva or
urine. Unfortunately, Wang et al found
that IL-27 concentrations in serum did
not differ between patients with TB and
the control patients with malignant or
parapneumonic effusion in their study.
Also, their approach would only be useful
in a small proportion of patients with
TB, as patients with isolated pleural TB
constitute only 5%-10% of the total TB
caseload in most settings.'"* Therefore,
how IL-27 as a novel diagnostic marker
will move forward remains an open ques-
tion. As an emerging diagnostic analyte,
it faces precisely the same challenges as
other putative biomarkers of TB, such
as mass spectrometry or aptamer-identi-
fied biomarkers,” '® matrix degradation
products,'” or Mycobacterium tuberculo-
sis-specific cytokine responses in blood,'®
which have shown promise in individual
studies but need development and further
validation.

Ultimately, the goal for the TB diagnostic
field must remain to achieve the criteria
previously outlined for an ideal TB test:
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available at the point of care, cheap, stable
in heat and humidity, requiring minimal
training, no electricity and no reagents to
be added."” This represents a very high bar,
and to date has remained elusive, but such
an assay will be critical in accelerating the
diagnosis of TB in high-incidence settings
and therefore preventing transmission and
containing the ongoing pandemic.”’ The
study by Wang et al is a step in the right
direction, adding to the literature on poten-
tial emerging diagnostic biomarkers. The
challenge is now to confirm the findings in
further cohorts and develop novel analyt-
ical approaches that can move diagnostics
based on emerging biomarkers from the
research laboratory to the clinic.
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