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Reference standards for LTBI
diagnostics
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Latent TB infection (LTBI)

» No gold standard
» Traditionally defined as a positive tuberculin skin test,
with no evidence of active TB disease
» TST is known to be imperfect
False-positives can occur
False-negatives can occur

» IGRAs are newer LTBI tests, but comparing them with
TST as gold standard poses problems




Hierarchy of evidence on IGRAs developed by a systematic
review team and shared with WHO Expert Group on IGRAs
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Efficacy of preventive therapy based on
IGRA results

» No evidence for IGRAs!

» Evidence for IPT based on TST: strong (~60% protection)
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Predictive value: Incidence rates of TB by IGRA status

Majority of IGRA positives did not progress to TB disease during follow-up

Author

Country (Publication Year) IR (95% CI)
IGRA pasitive
Gambia Hill (2008) —a— 9.24 (3.80, 14.60)
Turkey Bakir (2008) . 20.50 (10.20, 36.70)
Colombia del Corral (2009) - 7.70 (510, 11.30)
Senegal(All TB) Lienhardt (2010) —— 11.40 (8.40, 23.00)
China{All TR} Leung (2010) B 32.00 (17.80, 52.30)
IGRA negative
Gamnbiz Hill (2008) —— 5.00 (1.90, 8.10)
Turkey Bakir (2008) 2~ —@—— £.00 (1.60, 15.40)
Colombia del Corral (2009) — 410 (1.70, 8.50)
Sencgal(all TB) Uienhardt (2010) ——— 6.90 (2.50, 14.90)
China(All TB) Leung (2010) —@—— 7.10 (0.90, 25.50)
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Rangaka MX et al.

Crude Incidence Rate Ratio for IGRA+ vs. IGRA-

Senegal (All TB)
China (All TB)

Lienhardt (2010)
Leung (2010)

Overall (l-squared = 0.0%, p = 0.770)

Author
Country (Publication Year) IRR (95% CI)
Gambia Hill (2008) T—&— 1.90 (0.80, 4.50)
Turkey Bakir (2008) — 3.41 (1.08,10.70)
Colombia del Corral (2009) — 1.82 (0.80, 4.20)

—

<

— & —— 4,50 (1.03, 19.68)

2.00 (0.84, 5.41)

2.23 (1.44, 3.47)

IGRA positives have moderate association with incident TB compared to IGRA negatives

Rangaka MX et al.
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Results:IGRA vs TST: Which has greater predictive ability?

Author

Country  (Publication Year) IRR (95% CI)
IGRA
Gambia  Hill (2008) —1 1.90 (0.80, 4.50)
Turkey  Bakir (2008) — 3.41 (1.08,10.70)
Senegal Lienhardt (2010) -— 2.00 (0.84, 5.41)
China Leung (2010) L] 4.50 (1.03, 19.68)
Sublotal (Lsquared = 0.09%, p = 0.686) | =< == 2.42 (1.44, 4.07)
TST
Gambia  Hill (2008) 4 210 (0.89, 5.11)
lurkey  Bakir (2008) - 2.65 (0./2, 14.62)
Sencgal Lienhardt (2010) ——— B—————— 1.40 (0.48, 4.74)
China  Leung (2010) - = 1.64 (0.53, 5.02)
Subtotal (lsquared = 0.09, p = 0.903) | === 1.86 (1.07, 3.22)
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IGRA+ and TST+ have a similar strength of association with subsequent TB compared to test
7negative individuals

Rangaka MX et al.

Performance of IGRAs and TST
across a gradient of exposure

PPDELISPOT | EC" ELISPOT (n=148)| EC" ELISPOT (n=340) | EC" ELISPOT (n=246) | PPD skin test
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Hill PC et al. CID 2004




(Years 7, 8, and 10}

Figure 1: TST and ELISPOT results for students stratified by decreasing proximity to
index case based on school year and class

T+=TST positive. T-=TST negative. E+=ELISPOT positive. ELISPOT—=ELISPOT negative.

A: students in same class as index case. B: students in classes in same year who regularly shared
lessons with index case. C: students in the four remaining classes in same year who shared only
weekly school events but no lessons with index case. D: students in different years who shared no
school events with index case.

Ewer K et al. Lancet 2003

Sensitivity of QFT-GIT and T-SPOT.TB in HIV-uninfected
persons with confirmed active TB in low- and middle-income
countries

%
authoryear country Sensitivity (95% Cl) Weight
QFT-GIT
Aabye 2009 Tanzania — 81(71,88) 15.15
Chegou 2009 South Africa —i& 96 (78, 100) 12.81
Chen (a) 2009 China —\ 85 (71, 94) 12.02
Dheda (d) 2009 South Africa —8— 73(45,92) 5.26
Katiyar 2008 India - 95 (87, 99) 17.83
Pai 2007 India —— 74 (60, 84) 11.80
Raby 2008 Zambia —i—- 84 (68, 94) 11.09
Tahereh 2010 Iran —&— 77 (59, 90) 9.02
Tsiouris 2006 South Africa —=&— 77 (46, 95) 5.02
Subtotal (I-squared = 59.8%, p = 0.011) &> 84(78,91) 100.00
TSPOT
Dheda (c) 2009 South Africa — 93 (68, 100) 15.47
Ozekinci (a) 2007 Turkey —il 93 (76, 99) 26.13
Shao-ping 2009  China — 91 (71, 99) 18.95
Soysal (a) 2008  Turkey E § 81 (72, 88) 39.45
Subtotal (I-squared = 27.5%, p = 0.247) <> 88 (81, 95) 100.00
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Cattamanchi A et al. JAIDS (in press)
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Sensitivity of QFT-GIT and T-SPOT.TB in HIV-infected persons
with confirmed active TB in low- and middle-income countries

%
authoryear country Sensitivity (95% CI)  Weight
QFT-GIT
Aabye (h) 2009 Tanzania —a— 65 (52, 76) 16.27
Kabeer 2009 India —a— 66 (50, 80) 15.05
Leid! (b) 2009 Uganda —=—  74(49,91) 12.30
Markova (b) 2009 Bulgaria —=&— 92 (64, 100) 13.59
Raby (h) 2008 Zambia —a— 63 (49, 75) 15.83
Tsiouris (h) 2006 South Africa — 65 (44, 83) 13.07
Veldsman 2009 South Africa —— 30 (15, 49) 13.89
Subtotal (I-squared = 76.2%, p = 0.000) t 65 (52, 77) 100.00
TSPOT
Cattamanchi 2010 Uganda - 54 (45, 64) 25.23
Jiang 2009 China — 66 (47, 81) 18.58
Leidl (a) 2009 Uganda —=— 89 (67, 99) 19.73
Markova (a) 2009 Bulgaria —_— 62 (32, 86) 11.88
Oni 2010 South Africa —a— 68 (57, 78) 24.58
Subtotal (I-squared = 71.8%, p = 0.007) < 68 (56, 80) 100.00

T T T T T T
0 20 40 60 80 100

Cattamanchi A et al. JAIDS (in press)

Concordance (agreement) between TST and
IGRA

Table 3. Agreement Between TST and IFN-y Assay Results (n = 719)
TST Cutpoint, mm

Results® =5

81.4
) 061 (0.56-0.67)
confidance intenval; IFN-y, inerforon y; TST, tubarculin skin tast

*IFN-y assay cutpoint was at loast 0,35 VML,

Figure 3. Correlation Between TST and
IFN-y Assay Responses (n=719)
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Pai M et al. JAMA 2005

27/12/2010



In the absence of a gold standard
» Latent class analysis may be helpful

INT J TUBERC LUNG DI5 12(8):895-902
©2008 The Union

Improving the estimation of tuberculosis infection prevalence
using T-cell-based assay and mixture models
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Table 1 Prior information on sensitivity and specificity of
tuberculin skin test and QuantiFERON-TB Gold In-Tube tests*

Prior distribution

Parameter (95%Crl)
T T T T T T T
0 5 10 15 20 25 30 TST sensitivity 75-90
. TST specifici 70-90
TST induraton (mm) QFT—Gp semsnt\z’uty 75-90
QFT-G specificity 95-100
Truly infected
QFT-G + | QFT-G —
TST + | y11 y10
TST— | y01 y0o
Observed data /
QFT-G + | QFT-G -
TST+ | 226 62
TST—| 72 359
Truly non-infected
QFT-G+ | QFT-G —
TST + | 226-y11 | 62-y10
TST - | 72-y01 359-y00

INT ) TUBERC LUNG DIS 12(8):895-902
© 2008 The Union

27/12/2010



A
1g - — Prevalence l
Sensitivity of TST i\ |
Specificity of TST J A
8- Sensitivity of QFT-G il |
——— Specilicity of QFT-G Iy |
6 "f “l" [
do
4 /i ) |
oA f‘
i
2 i 4\
) L
0 ‘o Y
T T
0.0 02 04 08 08 10

Prevalence
Sensitivity of TST
Specifieity of TST
Sensitivity of QFT-G
| ===—= Specificity of QFT-G

0.0 02 0.4 08 0.8 1.0

INT ) TUBERC LUNG DIS 12(8):895-902
© 2008 The Union

Table 2 Estimates of LTBI prevalence from the
different methods

LTBI 95%Cl
prevalence  or Crl
Method used to estimate prevalence % %
Cut-off point based analysis of TST data
TST (=5 mm cut-off point) 60.7 57.1-64.2
TST (=10 mm cut-off point) 414 37.7-449
TST (=15 mm cut-off point) 232 201-263

Cut-off point based analysis of QFT-G data
QFT-G (IFN-y = 0.35 IU/ml,
manufacturer's cut-off point) 40.1 36.6-43.7
Mixture analysis of continuous TST data
Mixture model of TST (assuming Weibul
distributions for both infected and
cross-reacting subgroups) 36.5 28.5-47.0
LCA of TST and QFT-G data
LCA (using prior information on TST
and QFT-G) 454 40.1-49.7

LTBI = latent tuberculosis infection; CI = confidence interval; Crl = credible
interval; TST = tuberculin skin test; QFT-G = QuantiFERON-TB Gold In-Tube
assay; LCA = latent class analysis.
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