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Abstract

Background
The differential diagnosis of active tuberculosis(ATB) and latent tuberculosis infection(LTBI) is still
challenging. The objective of the study was to evaluate the accuracy of the novel M. tuberculosis latency-
associated antigens Rv1733c and Rv1733c SLP for differentiating ATB from LTBI.

Methods
A case-control study was designed to enroll pathogen-con�rmed ATB cases admitted to the Peking Union
Medical College Hospital and Beijing Chest Hospital, whereas those with LTBI were denoted as the control
group. The Fluorescence-Immunospot (FluoroSpot) assay was used to detect the frequencies of IL-2-, IFN-
γ-secreting T cells stimulated by the M. tuberculosis latency-associated antigens Rv1733c and Rv1733c
SLP. The combination of the ESAT-6/CFP-10-Fluorospot test was evaluated with regard to the sensitivity,
speci�city, predictive value and likelihood ratio for the differential diagnosis of ATB and LTBI.

Results
A total of 20 pathogens-con�rmed TB and 28 LTBI cases were included. The sensitivity and speci�city of
ESAT-6/CFP-10-FluoroSpot for the differential diagnosis of ATB and LTBI were 95% (95% CI, 75.13–
99.87%) and 82.14% (95% CI, 63.11–93.94%), respectively. Following stimulation with Rv1733c and
Rv1733c SLP, the maximum AUROC was 0.711 (95% CI, 0.566–0.856) as determined by the ROC curve,
which was used to assess the frequency of single IL-2-secreting T cells stimulated by Rv1733c SLP. The
cutoff value of 0 SFCs/2.5 × 105 PBMCs was used for the analysis. The frequency, sensitivity and
speci�city of Rv1733c SLP for differentiating ATB and LTBI were 75% (95% CI, 50.90–91.34%) and
60.71% (95% CI, 40.58–78.50%), respectively. The ESAT-6/cfp-10-�uorospot was combined with the
frequency of single IL-2-secreting T cells, which were stimulated by Rv1733c SLP for the differential
diagnosis of ATB and LTBI. This resulted in an increased sensitivity and speci�city to 100% (95% CI,
83.16–100.00%), as determined by the parallel test and to 92.86% (95% CI, 71.77–97.73%) as determined
by the serial test, respectively.

Conclusions
Rv1733c SLP has the potential to be used as a candidate antigen for T cell-based tuberculosis diagnostic
tests, in combination with ESAT-6 and CFP-10, to differentiate between ATB and LTBI diagnosis.

Background
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At present, tuberculosis (TB) is one of the most important public health problems in the world. TB is
caused by Mycobacterium tuberculosis (MTB) and remains one of the leading cause of death from a
single infectious agent [1]. According to the 2020 Global Tuberculosis Report, a total of 10 million new
cases of tuberculosis were discovered in 2019 worldwide. China exhibits the third largest number of TB
patients in the world, accounting for 8.4% of the world's TB patients, after India (26%) and Indonesia
(8.5%) [1].

Traditional methods for TB diagnosis have several disadvantages. The sensitivity of smear antacid
staining detection is poor and the bacterial culture is often time-consuming. The Xpert MTB/RIF results
can be obtained within hours, whereas 30–50% of TB patients are not applicable due to the lack of
quali�ed samples. Previous research studies conducted by our team indicated that more than two-thirds
of TB diagnosis in PUMCH were based on clinical criteria rather than being con�rmed by etiology[2].
Therefore, new methods are urgently required to aid clinicians make differential diagnosis in patients
suspected of TB that are unable to provide etiological evidence.

In 1991, Behr et al. [3] analyzed and compared the whole genome of H37Rv of MTB and BCG and found
the difference region (RD) between MTB and BCG, named RD1-16. RD1 region does not exist in all BCG
and in the majority of other mycobacterial genomes. Two secretory proteins, ESAT-6 and CFP-10, encoded
by RD1-Rv3875 and RD1-Rv3874, have been shown to exhibit optimal immunogenicity and can be used
as MTB speci�c antigens to stimulate the immune response. The aforementioned �ndings lay the
foundation for the use of IGRAs. In the past 20 years, IGRAs have been widely used in the diagnosis of
tuberculosis infection, especially in the immunosuppressive population and areas where BCG vaccines
were included in the neonatal vaccination plan. The accuracy of IGRAs in the diagnosis of tuberculosis
infection is better than that of the TST test [4–6]. However, IGRAs fail to distinguish ATB from LTBI. This
research topic is considered a hotspot and of great clinical signi�cance for the differential diagnosis of
ATB and LTBI. The addition of new antigens in the assay and the detection of new cytokines aim to
improve the sensitivity and speci�city of the already existing diagnostic methods.

Mycobacterium tuberculosis latency-associated antigens mainly include proteins related to hypoxia,
nutritional de�ciency, resuscitation and reactivation of MTB. Voskuil et al. [7]constructed the in vitro
hypoxia model of MTB and named the gene set which was signi�cantly upregulated as dormancy
survival regulon (DosR). Rv1733c, a conservative membrane protein encoded by DosR, is the most
commonly recognized latency antigen in M. tuberculosis-exposed household contacts from South Africa,
Gambia, and Uganda [8]. Various human cohort studies indicated preferential recognition of DosR-
encoded proteins, such as Rv1733c, by T cells from subjects with LTBI and to a lesser extent by TB
patients [8, 9]. High levels of IFN-γ can be detected in LTBI following stimulation with the Rv1733c antigen
[10]. Following inoculation of mice with recombinant BCG expressing Rv1733c, signi�cantly higher IFN-γ
levels were detected in the supernatant of mouse spleen cells, which could enhance the long-term
protection against MTB [11]. The combination of synthetic long peptides (SLPs) and adjuvants has been
mainly studied for therapeutic cancer vaccines, yet not for TB and was shown to induce e�cient
antitumor immunity. The improved long-term protection against MTB in mice was achieved by BCG
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expressing Rv1733c [11]. Based on this evidence Mariateresa Coppola [12] investigated the potential of
Rv1733c SLP as vaccines for TB. They synthesized the Rv1733c SLP, which caused a stronger immune
response and produced higher levels of IFN-γ than those of Rv1733c in LTBI. It is worth assessing
whether Rv1733c SLP can be used as an alternative antigen for the differential diagnosis of ATB and
LTBI.

As an improvement of the traditional Enzyme-Linked Immunospot (ELISPOT) Assay, the Fluorospot assay
is capable of simultaneously detecting multiple cytokines by utilizing �uorochrome-conjugated
antibodies at the single cell level without causing spotted color mixing. Previous studies conducted by
our research team con�rmed that the IFN-γ/IL-2 FluoroSpot assay stimulated by ESAT-6 and CFP-10 was
conducive for the differential diagnosis of ATB and LTBI [13, 14]. When the cut-off values of frequency
and the proportion of single IFN-γ-secreting T cells were set to 25 SFCs/2.5 × 105 PBMCs and 43.6%
respectively, the accuracy of the differential diagnosis was optimal[14]. However, signi�cant
improvements can also be made for the clinical application of this method. The purpose of the present
study was to determine whether the application of Mycobacterium tuberculosis latency-associated
antigen Rv1733c/Rv1733c SLP, based on ESAT-6 / CFP-10-�uorospot, could improve the accuracy of the
differential diagnosis of ATB and LTBI.

Methods
Study design and subjects

A case-control study was designed to enroll pathogen-con�rmed ATB cases admitted to the Peking Union
Medical College Hospital and Beijing Chest Hospital from January to December 2017, whereas those with
LTBI were denoted as the control group. The inclusion criteria for the ATB group were the following: 1)
age range of 18–75 years; 2) Subjects with active tuberculosis manifestations, such as fever, cough and
chest pain; 3) Positive results of smear acid-fast stain or culture of MTB, MTB nucleic acid or Xpert
MTB/RIF; 4) Lack of anti-TB treatment. The inclusion criteria for the LTBI group were the following: 1) age
range of 18–75 years; 2) Absence of clinical manifestations of active TB; 3) No medical history of TB, no
manifestations of previous TB in the chest radiogram; 4) Positive results of T-SPOT for TB. The following
exclusion criteria were used: 1) pregnancy or lactation; 2) HIV positive. All subjects participated in the
study voluntarily and signed the relevant informed consent form.

Rv1733c peptide synthesis:

Jill Biochemical (Shanghai) Co., Ltd. synthesized and puri�ed M. tuberculosis hypoxia-associated latency
antigens Rv1733c and Rv1733c SLP. Rv1733c contains 19 peptides and each peptide has 20 amino
acids with both ends overlapping on 10 amino acids. Rv1733c SLP contains 19 peptides and each
peptide has 28 amino acids with 14 amino acids overlapping at both ends. Homogeneity and purity were
con�rmed by analytical high-pressure liquid chromatography (HPLC) and by mass spectrometry. The
purity of all peptides was ≥ 80%.
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IFN-γ/IL-2 FluoroSpot assay

A total of 4 ml of peripheral blood, anticoagulated with gradient centrifugation was obtained within 4 h.
The AIM-V medium (Gibco™AIM V Medium liquid, Invitrogen, USA) was used to prepare a cell suspension
with a concentration of 2.5 × 106 PBMCs/ml. 96-well plates were pre-coated with monoclonal antibodies
against interferon γ (IFN-γ) and interleukin 2 (IL-2). A total of 50 µl AIM-V cell culture medium was used to
the single wells as a negative control and 5 µg/ml phytohemagglutinin (PHA) were added to multiple
wells as a positive control; ESAT-6 peptide, CFP-10 peptide, Rv1733c peptide and Rv1733c SLP were
added to multiple wells, respectively. A total of 2.5 × 105 PBMCs and anti-CD28 (0.5 µg/ml, AID, Straßberg,
Germany) were added to each well. The plates were incubated for 16–20 h at 37℃ in 5% CO2. The plates
were incubated with IFN-γ-FITC and IL-2-biotin tagged with �uorescein and further incubated with
�uorophore-labelled secondary antibodies and �uorescent enhancer. Speci�cally IFN-γ-, IL-2- and IFN-
γ&IL-2-secreting T cells were counted by an automated �uorescence plate reader (AID-iSpot, Straßberg,
Germany).

The cutoff of ESAT-6/CFP-10-�uorospot in the differential diagnosis of ATB and LTBI was de�ned
according to our previous research results. The frequency of single IFN-γ-secreting T cells was 25
(SFCs/2.5 × 105 PBMCs), and the proportion of single IFN-γ-secreting T cells was 43.6% [15].

Data analysis
Statistical analysis was performed using the SPSS 24.0 software. The Kolmogorov-Smirnov test was
adopted to examine whether the variable data followed a normal distribution. The variables that were
normally distributed were denoted as the mean ± standard deviation (SD), whereas the variables with an
abnormal distribution were denoted as the median and IQR. The enumeration data are presented as
percentages and 95% con�dence intervals (95% CIs). The frequency of T cells between the two groups
was compared using two independent sample rank sum tests.

The receiver operating characteristic (ROC) curves of the frequency of IL-2-, IFN-γ-, IL-2&IFN-γ-secreting T
cells stimulated by Rv1733c and Rv1733c SLP were developed and the areas under the ROC curves
(AUROC) were calculated and compared. The subset of T cells with the largest AUROC was selected as
the potential diagnostic marker for distinguishing ATB from LTBI. The optimal cutoff values of the
frequency and proportion were determined according to ROC curve analysis. Sensitivity, speci�city,
positive predictive value (PPV), negative predictive value (NPV), positive likelihood ratio (PLR) and
negative likelihood ratio (NLR) were calculated.

The level of signi�cance was de�ned at P < 0.05.

Results
Demographic and clinical characteristics
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A total of 20 pathogen-con�rmed TB and 28 LTBI cases were included. Among them, 18 patients (90%)
were pulmonary TB and 2 patients (10%) were pulmonary TB with intestinal TB. No signi�cant difference
was noted in the parameters gender and age between the two groups. The demographic and clinical
features of the participants are shown in Table 1.

Table 1
Demographic and characteristics of the study subjects.
Characteristics ATB LTBI

(n = 20) (n = 28)

Age (Median, IQR) 46 (29–62) 47(38–57)

GENDER    

Male 12(60%) 15(54%)

Female 8(40%) 13(46%)

SITE    

Lung TB 18(90%) /

Lung TB and intestinal TB 2 (10%) /

METHOD    

Acid-fast stain positive 1 (5%) /

Culture positive 19(95%) /

Nucleic acid positive 0 /

Xpert MTB/RIF positive 0 /

Comparison of frequencies of MTB IFN-γ- and IL-2-secreting T cells in each group

Following stimulation with the Mycobacterium tuberculosis latency-associated antigen Rv1733c SLP, the
frequencies of single and total IL-2-secreting T-cells were all higher in the LTBI group than those noted in
the ATB group (P < 0.05). Following stimulation with Rv1733c, no signi�cant differences were noted in the
frequencies of IL-2-, IFN-γ- and IFN-γ&IL-2-secreting T cells between the ATB and LTBI groups (Fig. 1).

Following stimulation by ESAT-6 and CFP-10, the frequency and proportion of single IFN-γ-secreting T
cells were signi�cantly higher in the ATB group than those noted in the LTBI group (P < 0.05). By contrast,
the frequency and proportion of single IL-2-secreting T cells were both signi�cantly lower in the ATB
group than those noted in the LTBI group (P < 0.05) (Table 2).
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Table 2
The frequency and proportion of ESAT-6- and CFP-10-speci�c single IFN-γ-, single IL-2-, and dual IFN-γ/IL-

2-secreting T cells in patients with ATB and LTBI (iSFCs/250,000 PBMC).
Antigens Parameter Cytokines (Median,

IQR)
ATB LTBI P

value

ESAT-6&CFP-
10

Frequency Single-IL-2 5[2.25–10.75] 13[5.5–25.5] 0.012

Single-IFN-γ 80[24–212] 20[8–52] 0.015

Dual IFN-γ/IL-2 12[4.5–47] 23.5[11.25–
61.25]

0.100

Proportion Single-IL-2 3.8%
[2.5%-15.2%]

16.7%
[14.2%-24.0%]

0.002

Single-IFN-γ 84.6%
[71.4%-92.5%]

32.7%
[24.7%-63.4%]

< 
0.001

Dual IFN-γ/IL-2 14.2%
[4.5%-24.6%]

44.8%
[25.3%-52.7%]

< 
0.001

Diagnostic accuracy of the IFN-γ/IL-2 FluoroSpot assay of Mycobacterium tuberculosis latency-
associated antigen for distinguishing ATB from LTBI

The ROC curves were drawn by the frequencies of single IL-2-, single IFN-γ- and double IFN-γ&IL-2-
secreting T cell stimulation with Rv1733c and Rv1733c SLP. The AUROC, which was 0.711 (95% CI,
0.566–0.856), drawn by the frequency of single IL-2-secreting T cells stimulated by Rv1733c SLP, was the
largest. When the cutoff was 0 SFCs/2.5 × 105 PBMCs, the sensitivity and speci�city of the differential
diagnosis of ATB and LTBI were 75% (95% CI 50.9–91.3%) and 60.7% (95% CI 40.6–78.5%), respectively
(Fig. 2).

Following stimulation by the MTB-speci�c antigens ESAT-6 and CFP-10 peptide, the sensitivity and
speci�city of the frequency of single IFN-γ-secreting T cells for the differential diagnosis of ATB and LTBI
were 70% (95% CI 45.7–88.1%) and 64.3% (95% CI 44.1–81.4%), respectively. The sensitivity and
speci�city of the proportion of single IFN-γ-secreting T cells were 85% (95% CI 62.1–96.8%) and 71.4%
(95% CI 51.3–86.8%) (Table 3).
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Table 3
Diagnostic value of Fluorospot method to differentiate ATB and LTBI when stimulated by ESAT-6/CFP-10

and Rv1733c SLP

  Sensitivity
(%, 95%CI)

Speci�city
(%, 95%CI)

PLR (%,
95%CI)

NLR (%,
95%CI)

PPV
(95%CI)

NPV
(95%CI)

Frequencies
of single
IFN-γ-
secreting T
cells
stimulated
by EAST-6&
CFP-10

70.0(45.7–
88.1)

64.3(44.1–
81.4)

1.96(1.10–
3.48)

0.47(0.23–
0.96)

58.3(36.6–
77.9)

75.0(53.3–
90.2)

Proportion
of single
IFN-γ-
secreting T
cells
stimulated
by EAST-6&
CFP-10

85.0(62.1–
96.8)

71.4(51.3–
86.8)

2.98(1.61–
5.50)

0.21(0.07–
0.61)

68.0(46.5–
85.1)

86.96(66.4–
97.2)

Frequencies
of single IL-
2-secreting
T cells
stimulated
by Rv1733c
SLP

75.0(50.9–
91.3)

60.7(40.6–
78.5)

1.91(1.13–
3.23)

0.41(0.18–
0.93)

57.6(36.0–
76.7)

77.3(54.6–
92.2)

Parallel test 100.0(83.2–
100.0)

35.7(18.6–
55.9)

1.56(1.18–
2.05)

0 52.6(35.8–
69.0)

100.0(69.2–
100.0)

Serial test 45.0(23.1–
68.5)

92.9(76.5–
99.1)

6.30(1.52–
26.08)

0.59(0.39–
0.89)

81.8(48.2–
97.7)

70.3(53.0–
84.1)

Diagnostic accuracy of multiple tests

The assessment of the frequency and proportion of single IFN-γ-secreting T cells stimulated by MTB-
speci�c antigen ESAT-6&CFP-10 was combined by the frequency of single IL-2-secreting T cells
stimulated by Rv1733c SLP. The parallel test increased the sensitivity to 100% (95% CI, 83.16–100.00%),
the negative likelihood ratio to 0 and the negative predictive value to 100% (95% CI, 69.15–100.00%).
Moreover, the serial test increased the speci�city to 92.86% (95% CI, 76.50-99.12%), the positive likelihood
ratio to 6.3 (95% CI, 1.52–26.08) and the positive predictive value to 81.82% (95% CI, 48.22–97.72%)
(Table 3).

Discussion
The present study conducted a preliminary investigation of the diagnostic value of Rv1733c/Rv1733c
SLP, the mycobacterium tuberculosis latency-associated antigen, combined with the EAST-6/CFP-10-
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Fluorospot for the differential diagnosis of ATB and LTBI.

During LTBI, Mtb is contained within granulomas and is composed mainly of activated macrophages. It
recruits in�ammatory cells and can be isolated from the infected cells in an organized structure. In this
way, it creates an environment associated with containment of Mtb infection, dissemination and
multiplication. The immune response inside the granuloma generates a set of particular conditions that
include oxygen deprivation, low pH and nutrient starvation, in which Mtb is able to enter a de�ned non-
replicating state [15, 16]. Several in vitro models have shown that Mtb is capable of an extensive
repertoire of metabolic realignments that can cause its adaptation to the variety of environmental
stresses. However, when the host's immunity or the signals maintaining granuloma structure are reduced,
dormant Mtb is activated, which proliferates and disseminates, eventually developing into active
tuberculosis [17, 18]. Although bacterial and host factors that induce and maintain latent M. tuberculosis
infection are ill de�ned, recent studies have shown that during the dormancy of Mtb, the expression of
dormancy survival regulon (DosR) is upregulated. Through the interaction of dormancy-associated
proteins with macrophages, the formatting and maintenance of the granuloma structure is required to
allow Mtb to transit into a stage of dormancy [19]. It is worth noting that the immune response to the
DosR regulon encoded antigens is associated with the containment during latent phases of M.
tuberculosis infection, since the antigens encoded by several DosR regulons can be preferentially
recognized by the T cells of LTBI subjects, in order to induce the activation of T cells associated with the
control of Mtb infection. This process in turn produces various cytokines, such as IFN-γ, TNF and IL-2,
preventing the progression of ATB [20, 21]. Similarly, following injection into the body as a preventive
vaccine, the DosR regulon encoded antigens can reduce the Mycobacterium tuberculosis infection in the
lung [22]. Therefore, the immune response against these antigens may contribute in controlling latent M.
tuberculosis infection and preventing reactivation of tuberculosis [23, 24]. Previous studies have shown
that while responsiveness to early secretory antigenic target 6 is an optimal marker of M. tuberculosis
infection, a strong response to the dormant antigen is largely restricted to latently infected individuals,
offering the possibility of differential immunodiagnosis or therapeutic vaccination against TB [25].

Leyten et al. [20] stimulated human PBMCs with 25 types of proteins expressed by DosR regulators. The
results indicated that Rv1733c-stimulated LTBI subjects produced higher levels of IFN-γ compared to
those of ATB patients. The present study demonstrated that the levels of IFN-γ produced by Rv1733c in
the LTBI group were almost equal with those of the ATB group, which was different from Leyten’s results.
Furthermore, the results of the present study indicated that the levels of IL-2 produced by T cell
stimulation with Rv1733c in the LTBI group were higher than those of the ATB group. In addition, these
�ndings may be attributed to the degree of immune response required for stimulation by Rv1733c being
too weak or the small sample size, which resulted in no signi�cant differences between the two groups.

In accordance with the results of Mariateresa Coppola et al. [12], the present study demonstrated that
Rv1733c SLP could be well recognized by T cells of LTBI subjects and produced higher levels of IFN-γ
than Rv1733c. Therefore, Rv1733c SLP exhibited stronger immunogenicity and protection ability.
Consistent with the �ndings of Abebech Demissie et al. [25], the latency-associated antigen (Rv2031c)
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mainly induced a strong immune response in LTBI individuals, which could be used for differential
immune-diagnosis of tuberculosis. In the present study, the frequency of T cells following stimulation
with Rv1733c SLP in the ATB and LTBI groups con�rmed that Rv1733c SLP induced higher number of T
cells to produce higher levels of cytokines in the LTBI group, while the difference in the frequency of
single IL-2-secreting T cells was signi�cant between the two groups. Therefore, the latency associated
antigen Rv1733c SLP may be possibly used to distinguish between ATB and LTBI.

The results of the ESAT-6/CFP-10-Fluorospot indicated that the frequency and proportion of single IFN-γ-
secreting T cells in the ATB group were signi�cantly higher than those in the LTBI group (P < 0.05),
whereas the frequency and proportion of single Il-2-secreting T cells in the ATB group were signi�cantly
lower than those in the LTBI group (P < 0.05). This is consistent with our previous results [13]. On this
basis, the immune response against Rv1733c SLP could improve the diagnosis of latent infection.

Clinical diagnosis is a dynamic process. The pretest probability of the disease can be estimated by
clinical analysis based on the comprehensive medical history, physical examination and laboratory
results [26]. A certain diagnostic test is performed on the basis of the pretest probability, which may
increase or decrease the possibility of initial diagnosis. The disease probability at that time is called the
posttest probability. The estimation of the LR [27] of a diagnostic test can distinguish the posttest
probability from the pretest probability, re�ecting the extent to which the results of a diagnostic test will
increase or decrease the pretest probability of the target disease [28]. The data of the current study
indicated that the combination of the ESAT-6/CFP-10-�uorospot with the Rv1733c SLP resulted in an
increase in the positive likelihood ratio from 3.64 to 6.3 and in the positive predictive value from 72.22–
81.82% when the serial test was used. In contrast to these �ndings, the parallel test decreased the
negative likelihood ratio from 0.17 to 0 and increased the negative predictive value from 88.89–100%.
Rv1733c SLP combined with ESAT-6/CFP-10-�uorospot can improve the accuracy of differential
diagnosis between ATB and LTBI subjects. Therefore, parallel or sequence tests can be selected to
improve sensitivity or speci�city, respectively in order to aid the exclusion or diagnosis of ATB.

The advantages of the present study can be highlighted as follows: 1) The representative M. tuberculosis
latency associated antigens Rv1733c and Rv1733c SLP were added on the basis of the M. tuberculosis
speci�c antigens ESAT-6 and CFP-10; 2) The IFN-γ/IL-2 Fluorospot method was used to simultaneously
detect the secretion of IFN-γ and IL-2 cytokines at the single cell level, saving manpower and blood
samples to the greatest extent. The limitations of the present study can be summarized as follows: 1)
The small sample size and large con�dence intervals, which decrease the accuracy of the results; 2) The
case-control study design and the fact that all ATB patients were pathogen-conformed, which may
amplify the diagnostic accuracy. The accuracy of the differential diagnosis of ATB and LTBI requires
further prospective cohort studies for con�rmation.

Conclusion
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Rv1733c SLP can be used as an alternative antigen for the TB diagnosis test based on the T-cell immune
reaction. On the basis of the Mtb speci�c antigens ESAT-6 and CFP-10, the combination with Rv1733c
SLP is helpful for the differential diagnosis of ATB and LTBI. This conclusion needs to be veri�ed by
prospective studies with a larger sample size.
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Figure 1

Comparison the frequencies of IFN-γ/ IL-2-secreting T cells stimulated by Rv1733c SLP, Rv1733c between
ATB and LTBI. ATB=active tuberculosis (n=20). LTBI=latent tuberculosis infection (n=28).

Figure 2

ROC curve for differentiating ATB from LTBI. Supplementary table 1. The frequencies of Rv1733c SLP-,
Rv1733c-speci�c single IFN-γ-, single IL-2-, total IFN-γ-, total IL-2-, and dual IFN-γ/IL-2-secreting T cells in
patients with ATB and LTBI (iSFCs/250,000 PBMC).
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