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Although IGRAs have overcome some of the TST limitations, high costs and the need for adequate
infrastructure and skilled personnel still represent major shortcomings to these tests’ widespread
implementation [2, 3]. Furthermore, several studies evaluating IGRA performance reported a high
conversion or reversion rate for the results close to the test cut-off, primarily due to high variability in
pre-analytical aspects [4, 5]. A borderline zone, for results close to the clinical cut-off, has been proposed
by several international and national organisations, to reduce the risks related to transmission and following
clinical action of false-negative and false-positive results [4, 6].

Even with several new TBI diagnostic tests being introduced to the market in the past few years, and with
some of them presenting operational advantages [2, 7], none fulfils, so far, the requirements to be
considered a gold standard for TBI diagnosis [1, 2]. Therefore, the need for the identification of new
biomarkers or a multiple marker biosignature to improve the tools we currently have for TBI diagnosis
endures [8].

In this context, several studies have explored the diagnostic potential of different Mycobacterium
tuberculosis (MTB)-antigen stimulated cytokines or, better, different combinations of cytokines and
chemokines as possible biomarkers to identify TB-infected individuals [9—-13]. However, even if numerous
cytokine biomarkers have been suggested to differentiate TBI and active TB, to evaluate therapy efficacy
and to predict the progression from TBI to active TB, wide heterogeneity in performance and role of these
markers has been reported [14].

The study by Uzorka et al. [15] enters this crowded landscape with the specific aim of finding a possible
biosignature or a single biomarker to better predict true TBI and distinguish it from random test variation
in the context of borderline QFT-plus results. A panel of 48 cytokines, chemokines and growth factors has
been tested on the supernatants of QFT-plus samples collected from a cohort of 195 patients. This analysis
revealed three biomarkers: IFN-y inducible protein 10 (IP-10), monokine induced by IFN-y (MIG) and
interleukin 1 receptor antagonist (IL-1ra), for which values were higher in patients with a clearly positive
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QFT-plus in comparison to individuals with a low-negative QFT-plus result. The statistical analysis
performed demonstrated that IP-10 and MIG had a positive correlation and were extremely accurate in
predicting TBI as defined by a high positive QFT-plus result. In contrast, IL-1ra had only moderate
accuracy and moderate to low correlation with the other two cytokines. Moreover, IL-1ra levels in
borderline samples were not significantly different from the ones detected in the samples tested as low
negative with QFT-plus. The developed prediction model, including only MIG and IP-10, predicted that
almost two-thirds of the patients with a borderline result have TBI, in line with precedent estimates
performed by the same group in different patient cohorts [16].

IP-10 and MIG are both recognised actors of the host’s defence against an infection sustained by MTB and
target of several studies that over the years have tried to use these biomarkers for TB diagnosis [17]. In
particular, an involvement of IP-10 and MIG has been reported in the immunity cascade linked to
granuloma formation [18, 19], as well as an increase in the serum levels of IP-10 and MIG during TB
infection [20]. MIG and IP-10 level decrease has also been associated with response to TB therapy [21]
and lateral flow assays employing IP-10 as readout marker are currently under development, even if little
information is available on their performance [2]. Furthermore, both MIG and IP-10 have been evaluated
as possible biomarkers to discriminate between active TB and TB infection [22-24], and agonist and
antagonist forms of IP-10 have been identified both in blood and urine of people with active TB [25, 26].

Interestingly, Uzorka et al. [15] reported that the IP-10/MIG signature allocated five TB active cases
identified during the study in the QFT-plus high positive group. Nonetheless, the authors decided not to
include a TB active cohort into the study. Expanding the performed analysis to include a cohort of TB
active patients, as well as for the TBI cohort subgroups by BCG vaccination status and by likelihood of
exposure to nontuberculous mycobacteria [1], could be an important next step to assess the sensitivity and
specificity of these markers. This would help to further validate the markers and the predictive model.
Moreover, host-based biomarkers can be influenced by the immune status of the host. In future studies, a
sufficient number of immunocompromised and/or immunosuppressed patients could be included in order
to evaluate and draw conclusions on the utility of these host biomarkers in this population.

Although the reported study shows some limitations, the proposed model presents an attractive operational
advantage: the possibility of measuring IP-10 and MIG levels as reflex tests directly on the previously
collected QFT-plus tubes, without the need to recall patients to obtain a second blood sample. In low
endemicity settings, where IGRA tests are primarily performed, TBI screening usually targets
immunocompromised individuals, patients initiating therapy with tumour necrosis factor-o inhibitors or
those preparing for organ or haematological transplant [27]. In these risk groups, the need to start
immunosuppressive therapy as soon as possible is well recognised, as well as the difficulties in draining
several blood samples from patients who have undergone numerous infusion treatments. Therefore, the
detection of IP-10 and MIG as a reflex test to be performed in case of borderline results, or the integration
of TP-10 and MIG into IGRAs alongside IFN-y, could simplify diagnosis in this population and allow
faster access to life-saving therapies.
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