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A3 SCRE B Clinical evaluation of the anti-tubercular-glycolipid antibody
and IFN- v release assay for the diagnosis of latent tuberculosis
infection (LTBI) in TB-endemic countries.
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Abstract

Background: Antibodies against tubercular-glycolipid (TBGL-Ab) have been proposed as a
useful serodiagnostic tool for active tuberculosis (TB) in Japan. Humoral immunity is believed
to be less affected in HIV/AIDS infection. But diminished T-helperl immunity can cause
pseudo-negative response by Quantiferon TB-gold test (QFT) by low CD4+ counts for the
detection of latent tuberculosis infection (LTBI). Aim: We evaluated both IgG and IgA
responses against TBGL-antigen in pulmonary TB patients and healthy controls. The
TBGL-IgG and -IgA assays were then compared with the QFT assay for the assessment of their
LTBI detection ability in healthcare workers (HCW) and non-TB, asymptomatic HIV-carriers
(HIV_ACQC) in two TB-endemic countries. Method: A case-control study-l was conducted to
measure the TBGL-IgG and -IgA titers in the sera of both adults [24 pulmonary-TB (PTB), 28
healthy (HA)] and children [19 TB cases (CTB) and 24 controls (HC)] in Thailand. In
case-control study-II, QFT, TBGL-IgG and -IgA assays were performed in 31 HCWs and 56
HIV_ACs without active TB and the responses were evaluated in the Philippines. TB-related
markers including leptin and KL-6 or osteopontin (OPN) levels were also measured. Results:
In the study-I, both the TBGL-IgG and -IgA titers were significantly higher only in adult PTB
cases than controls (p<0.001 for both) but not in pediatric cases. The TBGL-IgG was found as
highly sensitive (91.6%) in PTB patients. But frequent positive proportions of TBGL-IgG (46%)
and —IgA (38%) observed in HAs were the causes of low specificities of TBGL-IgG (53.5%) and
~IgA (64%), respectively. The specificity of TBGL-IgG+IgA (75%) was the highest. The antibody
titers were positively correlated in the TBGL-IgG+IgA double-positive HAs (HA+;7/28), (p<0.01)
but not in HA-, (p>0.05). Serum IgG or IgA levels were not correlated with TBGL-IgG or —IgA
levels. The KL-6 titers were elevated only in PTB patients and were significantly higher than
HAs. The levels of KL-6 and leptin were normal and were not different between HA+ and HA-,
indicating the absence of active-TB in HA groups. In the study-II, 15/31 HCWs had positive
QFT reactions. The TBGL-IgG-positive percentages were 73% in QFT-positive and 31% in



QFT-negative HCWs and were significantly different between (P=0.02; x: 0.42; 95% CI:
0.10~0.73; indicates moderate association between two tests). That of TBGL-IgA was only 6% in
QFT-negative HCWs. None of the QFT-negative HCWs had a double-antibody positive
(TBGL-IgG+IgA) response. There was a significant positive correlation between the IFN-y
concentrations measured in non-stimulated QFT plasma and TBGL-IgA titers in all HCWs
(p=0.049) and their QFT-positive group (p=0.006). That of the TBGL-IgG had also a similar
tendency in the later group (p=0.06). The rate of QFT-positivity in HIV_AC was significantly
lower than that in HCWs (p=0.03) and was associated with high CD4+ counts (P=0.012). The
positive proportions of TBGL-IgG and -IgA responses in HIV_ACs were 57% and 28%,
respectively. Interestingly, TBGL-IgA positive responses were inversely correlated with CD4+
counts (P=0.018) and were significantly higher in the HIV_AC with CD4+ count <350/ul
(HIV_LCD group) than those with CD4+ count >350/ul (HIV_HCD group). Furthermore, a
higher proportion of double-antibody positive responders were observed in the HIV_LCD (29%)
than HIV_HCD group (15%). None of the titers of TBGL-IgG and -IgA had significant
association with the concentrations of IFN-y, serum IgG and IgA in any group of HIV_AC.
Conclusions: TBGL-Ab detection in children may not have any significance for the detection of
TB infection. The inadequacy of TBGL-Ab assay for the diagnosis of active TB in adults was
due to frequent TBGL-Ab-positive proportions in HA subjects that might be related to LTBI.
The correlation between TBGL-IgG and QFT assays responses only in HCWs suggests that
TBGL-IgG could be helpful for LTBI detection in healthy adults. However, higher specificity of
TBGL-IgA assay, the positive correlation between the TBGL-IgA titers and IFN-y
concentrations in QFT-positive HCWs and observed double antibody-positive responses only in
QFT-positive HCWs also might be very importance in LTBI detection in adults. We do not have
any gold standard to identify LTBI in HIV infected individuals. However, our findings suggest
that TBGL-IgG and/or -IgA or at least double antibody-positive cases in HIV_AC especially in
HIV_LCD could be specific may indicate LTBI. HIV carriers especially who are with low CD4+
counts have higher risk of active TB. Therefore, TBGIL-Ab could have great value to overcome
the limitation of QFT assay in LTBI detection in advanced HIV infection and HIV patients
could be benefitted by early anti-TB therapy if they can be recognized as LTBI in their early
stage.
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EEEZEEICBWTH TBGL-1gG/-IgA HilkOFHMEZEIT D 2DIZ 2 DO —A « 22 bO— VK ZT
7. BZE 1 TS 1 DIEEE RS BE = RICMFEZE D717 TBGLI1gG/-IgA Ol %#1T-o 7=,
MBI AR A (FifE 2R3 : PTB. FE&SHZ : HA). /NE(FH#EEUEE | CTB, 3EMAEL : HOD 4 BEXUEEL
72 BFZE 2 Tid Quantiferon-TB gold (QFT)i& DB RBERCTBDRE W 2 E T 5/20I12. 74 UE >
IZBWTEBEREEFMHCW) EEICEREL TV HIV BREF 2R RICHFEMORE ET o7z, K1
Tl TBGL-IgG/-IgA DAL PTB iIZBNWTDAFEH 5 72(p<0.01) TBGL-IgG 1& PTB iZBWNTH WK
SHEHD (91.6% I ENRINZ, LML HA KBWTRAABERRIEN -2 H DO(TBGL-1gG
(46%) —IgA (36%))Hr BHE 1T TBGL-1gG(53.5%). IgA(64%)TdH > /z. TBGL-IgG/IgA DRFEHRIEDHEN -
72(75%). TBGL-IgG/IgA DOHUAMIITE A IHLIZBEHED HA TIRIEDAHBE 2R L 72 (HA+7/28), (p<0.01). L n
LHAELRBREDODESHA)IZEHEERRESN AN > p>005). MEBR D 1IgG /gA OEIT
TBGL-IgG/-IgA & DABRENSA 572572, HA+B X HA-IZBWT KL-6 BIURL TF U OEIZER
TERESNT., ZOZEIIHAIZRETIHEOREIIESENZNWIEEZRLTWS, K2 TIE31 4%
15 4D HCW %8 QFT BBt Td - 7=, TBGL-1gG B DOBISI QFT BBtE/RBtt D HCW TE&73-57z (P=0.02;
x: 0.42; 95% CI: 0.10~0.73; 2 D DREDKIZIIHEEDBEFENH S Z EE2/RL TD), TBGL-IgA iIZDW0
TiE 6%48 QFT HEEMETH V. QFT k&t T3 TBGL-1gG/IgA HIZBEHEDOHII Iz -7z HCW B2Hich
WTIERIBE O QFT MmO IFN-y & TBGL-IgA & DOREIZAEREAIA 5 3177 (p=0.049. QFT BHE TId
p=0.006), HIV_AC IZ8!}% QFT BHZEII HCW & Bk L TH < (p=0.03). CD4+#AZE & E DFERENH 5
N7z (p=0.012). & 5iZ. TBGL-IgG/IgA & HITHEDHMA SNz, HIV BEH] Tid TBGLIgG/IgA £H
5% IFN-y, MEFRDE1gG. IgA L OBEIIR SN2 -, Bl XD TBGL Hitk D HII/NEIZHB N
TRFOBREIJMENTTEENE . TBGL A MO EFIZBEZRAZBWTIZLTBI SBET S JEENH D,
HCW 1231} % TBGL-IgG & QTF NDOREH INEXHFT 5 I EAVREI Nz, T 51T, TBGLIgA B &
TBGL-IgG/IgA & HBHEOFIE. HIV_AC & <ITHBFEIEY A7 OFEW HIV_LCD FE#kIZEEED LTBI
BREIZEETH S, FNWD 2T, TBGL HifFid LTBI OBRHEIZHBWT HIV BBIZHI > T QFT HDOR A
EHEOIBLDTH D, HIVERFICBOWTEHIZ ITBI IR A I NI EE 2 B ICBBTE5. 4§
E 75 LTBIRHE AR EEOBONZETINSDZ EIIHIZERT2HDOTH S,
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