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BACKGROUND

* ~T0 million new TB cases per annum w.o s

* In South Africa TB is the no.1 leading cause of death

« /3% of adult TB cases are HIV co-infected saoon)

- Sputum scarce (25%), smear negative (50%) and
eXfrCI-pU|m0ndl’y disedse (25%) (Peter & Dheda, Lancet Resp. Dis., 2014)



WHAT IS EXTRA-PULMONARY TB

~1,5 million T
TB cases extra-pulmonary O
( E PTB) 9 lack of appetite
(occurs outside of the lung) J n TR g o




CURRENT DIAGNOSTIC LANDSCAPE

Culture: ADA: 80 — 85% Xpert Ultra/

MTB RIF:

9 it] sensitive and
50% sensitive 30 — 70%

and 5% sensitive and 60 — 85% specific

o 95% specific sensitive and
95% specific Il Variable cut-offs 95% specific




AN URGENT NEED

O
11
ferzo2

'_f/. iy N
‘ |

unstimulated IFNy

& « Both a sensitive and specific diagnostic
I ° Effective across all EPTB sub-types
a & il. [l - Not bacili or nucleic acid dependent
ol | r 9 .. . .
=) N 7 One such biomarker is
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Eur Respir J 200%; 34: 1118-1126
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Utility of quantitative T-cell responses
versus unstimulated interferon-y for the

T H E C A s E F O R I F N diagnosis of pleural tuberculosis
Y K. Dheda*™", R.N. van Zyl-Smit*, L.A. Sechi’, M. Badri*, R. Meldau*, S. Meldau*,
G. Symons*, P.L. Semple*, A. Maredza*, R. D. . H. i ight', A. i 2

Y. Vallie*, P. R hei * E.D. B and A. Zumla®
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Comparison of same day diagnostic tools
including Gene Xpert and unstimulated IFN-y
for the evaluation of pleural tuberculosis:

oge s oge _ o a prospective cohort stud
_ s e n S ItIVIty S p e C Ifl C Iiy Richard Meldau', Jonny Peter', Grant Theron', Greg CalligaZ‘, Brian Allwood', Greg Symons', Hoosain Khalfey',
Gina Ntombenhle', Ureshnie Govender', Anke Binder', Richard van Zyl-Smit' and Keertan Dheda "
Pleural TB 94.8 98%
. . Diagnostic accuracy of quantitative PCR
Pericardial TB 957% 96% (Xpert MTB/RIF) for tuberculous pericarditis
. oxe compared to adenosine deaminase and
B perl’ronlhs ?27% 7% unstimulated interferon-y in a high burden

1]:] meningiﬁs 92% 1 OO% setting: a prospe;tlve study
Shaheen Pandie', Jonathan G Peter™, Zita S Kerbelker', Richard Meldau?, Grant Theron”, Ureshnie Govender’,

Mpiko Nsekhe', Keertan Dheda®™*' and Bongani M Mayosi ™!

Diagnostic Accuracy of Ascitic Fluid IFN-y and Adenosine
Deaminase Assays in the Diagnosis of Tuberculous Ascites

S.K. SHARMA,' MOHAMMAD TAHIR,' ALLADI MOHAN,? DUNCAN SMITH-ROHRBERG,?
HEMANT K. MISHRA,' and R.M. PANDEY*

Comparative Utility of Cytokine Levels and Quantitative RD-1-Specific
T Cell Responses for Rapid Immunodiagnosis of
Tuberculous Meningitis

Vinod B. Patel,' Ravesh Singh,” Cathy Connolly,” Victoria Kasprowicz,”
Thumbi Nc]ung’u‘2 and Keertan Dheda*%*
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IRISA™ -TB
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IRISA-TB™

Ultra-sensitive and rapid detection
of unstimulated human interferon-
gamma for the diagnosis of pleural
TB, pericardial TB, TB peritonitis
and TB meningitis



IRISA™ -TB

RECENT VALIDATION STUDIES

« Retrospective study: TB meningitis (Zambia)

» Prospective study: TB meningitis (Malawi and Zimbabwe)
* Rule-out cohort: TB meningitis (South Africa)

» Prospective study: Pleural TB (South Africa)

Yy ©
otV e 2
RN ()
QQ
— L
o
o
o
SPES

CENTRE FOR LUNG INFECTION AND IMMUNITY g

s Y




RETROSPECTIVE STUDY: TB MENINGITIS

Bio-banked CSF samples (N = 82) were applied to IRISA-TB
(Definite TBM = 44 and Definite non-TBM = 38)

T e T T

Test

performance 75% 86.9% 86.9% 75% 100 R
IRISA-TB (60.6, 85.5) (72.7,94.3) (72.7,94.3) (60.6, 85.5) T Dn RN
80 - == [RISA-TE HIV infected
Cls; n/N 33/44 33/38 33/38 33/44
Test = 2 -
performance g ey ?’ﬁl&ﬁéﬁﬁ“ 0.3 (057, 0.98) |l
IRISA-TB 76.2% 86.3% 88.9% 71.5% & e | I
HIV infected (61.5,86.6) (69.5,94.6) (747.956)  (55,837) § ioadibic sidgnloni i I 052055 09) |
32/42 25/29 32/36 25/35 S e i
Test 20 Refrospective cohort L 0.50 (D.64, 1.1EJJ!
HI'Y uninfected (M= 7} —-— e -
performance
IRISA-TB 50% 80% 50% 80% o = = B8 B B
VAT el (9.5, 90.6)  (37.6,96.4)  (9.5,90.6) (37.6, 96.4) YUK < SRR
Cls; n/N 1/2 4/5 1/2 4/5

’r a cut-off of 13pg/ml IRISA-TB’'s showed superior performance
over current diagnostics



PROSPECTIVE STUDY: TB MENINGITIS

Performance of IRISA-TB
evaluated on CSF samples
(N = 630)

Definite TBM Probable TBM Possible TBM
(N = 20) (N =29) (N = 28)
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sensitivity specificity Likelihood
Ratio

Test performance 75% 90.3% 21 8% 99.1% I 0.91 7.68

prospective cohort (53.2, 88.9) (87.5,92.5) (13.7, 32. 9) (97.7, 99.6) I (0.85, 0.97)
(N =573) (ClIs; n/N) 15/20 499/553 15/691 I 499/504I
Test performance T 92, 47_6*'I 88.1% 21.9%]1 99. 7% 0.93 7.75
prospective cohort (66.7, 98. 7) (84.4, 91.1) (13, 34.4)1 (98.3, 100) (0.86, 1.01)
HIV infected 12/131 318/361 12/551 318/3191
individuals I | I
(N = 374) (Cls; n/N) | | |
Test performance 50%* 1 93.8% 25% 1 97.9% | 0.91 8.00
prospective cohort (18.8, 81.3)1 (88.6, 96.7) (8.9, 53.3)1 (93.9, 99.3)1 (0.844, 0.98)
HIV uninfected 3/61 135/144 3/12] 135/138 1
individuals (N = 150) I | |
(Cls;n/N) I - I

*p value =

0.04

At a cut-off of 13pg/ml IRISA-TB’s sensitivity was higher in HIV
infected individuals
The NPV is a major draw card

27.72
(9.695,
79.27)

88.74
(11.25,
699.9)

15
(2.640,
85.22)



RULE-OUT COHORT: TB MENINGITIS

« Patients suspected of meningitis (hot TBM) were recruited (N = 173)
« Embedded evaluation on those with normal CSF results (N = 122)

98.3% 100% 95.7% 97.1% 99.1%
(95.1, 99.5) (92, 100) (88, 98.4) (89.9, 99.2) (94.9, 99.9)
170/173 44/44 66/69 66/68 104/105
100% 100% 100% 100% 100%
(97,100)  (86.7,100)  (92.8, 100) (92.9, 100) (95, 100)
122/122 25/25 49/49 50/50 72/72

At a cut-off of 13pg/ml IRISA-TB’'s NPV was above 95%
irespective of age and HIV status



PROSPECTIVE STUDY:
PLEURAL TB

« 165 patients suspected of pleural TB
were recruited

« Comparison of same-day
diagnostics tools was performed

« Samples were run on Xpert MTB/RIF,
Xpert Ultra, ADA and IRISA-TB

Submitted to JCM -
R. Meldau, P. Randall et al., 2019

| Suspected pleural tuberculosis (n=165)

A v
| Plewal ap =165 | | Sputum (n=22) | | Pleusal biopsy =155 |
N v
Smear microscopy | Smear microscopy (n=21)¢ | | Histology (n=154)¢ I
(n=125)" l
]
| Liquid culture (n=140)° | | Liquid culture (n=19)f | | Liquid culture (n=88)¢ |
N
| ADA levels (n=140)" |
v
| IEN-y levels (n=165) |
A
Xpert MTB/RIF

- fluid (n=165)
- concentrated (n=65)

N

ULTRA
- fluid (n=165)

- concentrated (n=65)

ﬁl Unclassifiable (n=16)™

Smear microscopy: fluid (n=125) and sputum (n=21)
Liquid culture: fluid (n=140); sputum (n=18)' and biopsy (n=88)

Xpert MTB/RIF performed on uncentrifuged pleural fluid

Results available from all specimens:
1.
2
3. Histology (n=141)J
4. ADA levels (n=140)
5. IFN-y levels (n=149)
6.
(n=149)
7. Xpert ULTRA (n=147)k

J

| Definite -1B (a-49) |

Non-TB (n=84)

l

| Probable-TB (n=16) |




Sensitivity Specificity Positive Negative Positive Negative Diagnostic
% (CI) % (CI) Predictive Predictive Likelihood Likelihood odds Ratio

n/N n/N Value % (CI) | Value % (CI) Ratio (CI) Ratio (CI) (Cl)
n/N n/N

Xpert ULTRA  IREVZCED ': 98.8f 9470 1T 7357 T T 0.60¢ 498
(238-512) (965-100)  (847-100) | (653-81.6) | (43-2286)  (0.5-08)  (6.4-389.4)
18/48 83/84 18/19 | 83/113
Xpert 28.60¢ : 98.8° 933 1 703m | 240 0.75 33.2
MTB/RIF (159-412)y (96.4-100)  (80.7 - 100) : (62.1-78.6) | (32-1770)  (0.6-09)  (4.2-262.3)
14/49 y _ 8384 _ _ _14/15_ 1 83/118 |
IRISA-TB 89.8ab || 96.49 93.6h 1 94.24 | 25.1p 0.19s 237.6
- Cut point (81.3- 98.3)1 | (92.4-100) (86.6 - 100) 1 (89.2-99.1) 1 (8.2-76.7) (0.0-0.2) (54.2 —
20.5 pg/ml 44/49 11 g1/84 a4/47  _ 81/86 | 1041.3)
ADA T Baacs T 1 g7 8o.9hi | 90.0m 6.8 0.2t 38.0
STl (739-950) ' (799-951) | (69.6- 92.1)1 (83.0- 97.0) (3.6-12.) (01-04) (13.1-110.4)
30 IU/ml 38/45 63/72 38/47 | 63/70
P-value a; b:c gnd ¢: & p=0.004 o=0.028" k!andm: P: p =0.032 a; " and s:
P < 0.0001 f: ©=0.005 p=0.071 P < 0.0001 P < 0.0001
9:p=0.034 p=0.032 np=0.00013 I p = 0.0006

IRISA-TB’s sensitivity and NPV significantly higher than Xpert (Ultra
& MTB/RIF) and its specificity and PPV is superior to ADA



SUMMARY

A

» Current diagnostics are sub-optima

* [IRISA-TB is a rapid, effective test
that is able to rule-in and rule-out  [IEUSY ARG I &
EPTB sub-types

» Validated across multiple studies
* [ts NPV is a magjor advantage

« Out competes all diagnostics in the
diagnosis of pleural TB
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e s e e Likelihood

I N N N B i
13pg/mi

Test performance 50% 97 %*# 50% 7%

IRISA-TB (9.5, 90.6) (84.7,99.5) (9.5, 90.6) (84.7, 99.5) 16

Cls; n/N 1/2 32/33 1/2 32/33 11 (0.71, 362)

included

Test performance 50% 72.8%*¢ 10% 96%

Xpert Ulira (9.5, 90.6) (55.8,85) (1.8, 40.5) (80.5, 99.3) 2.67
Cls: n/N 1/2 24/33 1/10 24/25 1.83  (0.15; 47.34)

included
Test performance 100% 48.5%"%& 10.6% 100%
Xpert Ulira (34.3, 100) (32.6, 64.8) (3, 31.4) (80.7, 100) 4.71
Cls; n/N 2/2 16/33 2/19 16/16 1.94 (0.21, 105.8)
*p-value = 0.0064
#p-value = <
0.0001
@p- value = 0.0014
&p-value = <
0.0001




