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Early Detection of Perinatal Tuberculosis Using
a Whole Blood Interferon-y Release Assay
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13 week old

Poor weight gain, cough,
abnormal CXR

TST negative/IGRA+
TB culture positive
18 day old

24 hour history of vomiting
and lethargy

CXR- disseminated TB
TST negative/IGRA+




IGRA publications in children

No. of publications
S

70 studies that included
children

Start of thesis

PhD completion

2003 2004 2005 2006 2007 2008 2009 2010
Year

World Map of IGRA studies in children

Lighter 2009 (n=207)

Wang 2010 (n=10)

Petrucei 2008 (n=113)

Ewer 2003 (n=585)
Bamford 2009 (n=333)
Kampmann 2009 (1=209)
Naseer 2007 (n=10) |

Whitakker 2008 (n-49) | Soysal 2005 (n=0;
Haustein 2009 (n=237)

Bergamini 2009 (n=496)
Winje 2008 (n=511) Bianchi 2009 (n=336)

| Bruzzeze 2009 (n=80)
70) Ferrara 2006 (n=25)
08) Molicott 2008

9)

| Richeldi 2007 (n=1)

Neira-Munoz 2008 (n=33) | 08) -

Spyridis 2007 (n= | Bakir 2009 Richeldi 2004 (n=41) Tavast 2009 (n=99)
Taylor 2007 ( | Richeldi 2008 (n=70) Tuuminen 2007 (n-37)

Nsutebu 2008 (i

Hansted 2009 (n=120) ‘Stavri 2009 (n=36)

Hermann 2009 (n=131
Grare 2010 (n=51)

Chun 2008 (n=227}
b ‘7 un 2008 (n=227)
Detjen 2007 (n=73)

75050 2008
il 2006 (v=718) (0=266) o iguehs 2007 ()
Jackson-Sillah 2007 (n=2381) Higuchi 2009 (n=308)
Adetifa 2010 (n=285) 9 v Yoshiyama 2010 (n=)

Petrucci 2008 (n=146)
Nakogka 2006 (n=207)

> 11,000 assays

75% studies low TB
prevalence area

Tsiouris 2006 (n=184)
Connell 2010 (n=46)
Stefan 2010 (n=34)

IGRA and culture confirmed TB in children

Lighter 2009 (n=3)
Lighter 2009 (n=

Total assays 420! Davies 2009

~2%

QuantiFERON-TB Gold -
Barmford 2008 (n=49)

Kampmann 2009 (n=25) Bianchi 2008 (n=6) Tavast 2008 (1) euseot [
Whittaker 2009 (n=17) Richeldi 2007 (n=1)

Haustein 2009 (n=16)
Neira-Munoz (n=4)

Soysal 2005 (n=4)
Bakir 2008 (n=15) Detjen 2007 (n=28)
Syyridis 2007 (n=1)

Hansted 2009

Hermann 2009
(n=15) Chun 2008
(=

Tsolia 2010 (n=12)

Jackson-Sillah 2007 (n=33)

Warier 2009 (n=15)
Dogra 2006 (n=8)
Dominguez 2007 (n=7)

Latorre 2009 (n=13)

Mendez Echevaria (n=1)

Nicol 2005 (

Connell 2006 (n=2)
Connell 2006 (n=2)
Connell 2008 (n=1)
Steinfort 2009 (n=1)

Thomas 2008 (n=10) Okada 2008 (n=195)
Warier 2009 (n=96)
Dogra 2006 (n=105) \ConneH 2006 (n=2)
Dominguez 2007 (n=134) Comnell 2006
Latorre 2009 (n=85) g‘::;”] 008
Mendez Echevartia (n=1) (n2106)
Liobeschuetz 2004 (n=293) o 2010
Nicol 2005 (n=70) )
Nicol 2009 (nv=243) Lucas 2010 (n=477)
Connell 2009 (=188
Hesseling 2008 (n-=
Mandalakas 2009

World Map of IGRA studies in children

Lighter 2009 (n=207)

Lighter 2009 (n=127) Hermann 2008 (n=131)_Y
Perry 2008 (n=14) Grare 2010 (n=51)

‘Shams 2005 (n=45)

Wang 2010 (1-10) Detien 2007 (n=73)

Hill 2006 (n=718)
Jackson-Sillah 2007 (n

Adetifa 2010 (i

Petrucci 2008 (n=113)

Total assays 261

Ewer 2003 (n=585)
Barmford 2009 (n=333)

Kamprmann 2009 (n=209)

Naseer 2007 (n=10)
Whitakker 2008 (n=49)
Haustein 2009 (n=237)

Spyridis 2007 (n=1)
Taylor 2007 (n=120)
Nsutebu 2008 (n=26)

381)
85) ——

Winje 2008 (n=511)

Soysal 2005 (n=979)
| soysal 2008 (i

Neira-Munoz 2008 (v=33) | pair 2008 (n=008)

| Bakir2009

‘Tsolia 2010 (n=286)

Nakogka 2006 (v=207)

Dominguez 2007 (n=134)

Latorre 2009 (1=85)

Mendez Echevaria (n=1)

Nicol 2005 (n=70)

Nicol 2009 (n=243)

Bergamini 2009 (n=496)

arroorrer [

Bianchi 2009 (n=336)

Hansted 2009 (n=120)

Bruzzeze 2009 (n=80)
Ferrara 2006 (1=25)
200) Molicott 2008 (n=29)
Richeldi 2007 (n=1)
Richeldi 2004 (n=41)
Richeldi 2008 (n=70)

— |

Tavast 2009 (n=99)
Tuuminen 2007 (v=37)

Stavri 2009 (n=36)

‘ Chun 2008 (n=227)

Petrucci 2008 (n=146)

Thomas 2008 (

0)

Warier 2009 (n=96)

Dogra 2006 (n

Lisbeschuetz 2004 (n=293)

Connell 2009 (n=188)
Hesseling 2008 (n=29)
Mandalakas 2009 (n=20)
Tsiouris 2006 (n=184)

Connell 2010 (n=46)
Stefan 2010 (n=34)

Spyridis 2007 (n=1)

Haustein 2009 (n=20)

5

Stavri 2009
(n=36)

Davies 2009 (n=141)

Liebeschuetz 2004
n=30)

Hesseling 2009 (

3)

05)

Higuchi 2007 (n=88)
Higuchi 2009 (n=308)
Yoshiyama 2010 (

Okada 2008 (n=195)

N\ Comell 2008 (2)

Steinfort 2009
n=1)

‘Connell 2006
(=101)

Connell 2008
(7=106)

Connell 2010
(=75)

Lucas 2010 (n=477)

World map of IGRA studies HIV-infected children



How to evaluate IGRA in children?

TB disease
-Sensitivity

Children with culture confirmed TB

-Specificity

Children in whom TB has been excluded/alternative

diagnosis

Thorax
ONLUINE

Stronger

Ling et al Paed Resp Rev 2011;12(1):9-15

Performance of a whole blood interferon gamma
assay for detecting latent infection with
Mycobacterium tuberculosis in children

T G Connell, N Curtis, S C Ranganathan and J P Buttery

Thorax 2006:61,616-620; originally published online 6 Apr 2006;

Aim

Patients

country

Comparison of QuantiFERON-TB Gold IGRA with TST

Children with high risk of LTBI or TB disease
close contact with adult with infectious TB
clinical suspicion of TB disease
immigrated within 5 years from high TB prevalence

Table 1 Demographic and dinical details of study
subjects
P
lLokntTs  TBdisease  Uninfected
=42 n=9) =50
Demographic doto
Madion age in yeors 92 39 48
{ronge) 04179 (12171 D4
Mols 23(55% 6| 164%)
Bom in high 1B prevalence 37 (887 48(96%)
area
T8 eontodt /
Howsehaldt 24 (60 5(56% 41129
Non household 0l0%) ofox) 129
Unlnvorwn 7(14%9) 1% 8(16%)
Nene M(26% 30 35 (70
Chinical
G
Scor prevent 19(45R 310N 7 (5%
Hastory bt no scor 2(5%) o 2(4%)
No ewdence of prce BCG 21 (0% s(67%) 21 (42%)
Fovers 1(2%) 7 (78%) o
Nght swoon 0(0%) 6(66%) 0
Cough >2 weeks o élesy) 0
Tubercubin skin est
0-5 mm 0fo%) 7 (74%)
>5-10 mm 9225 202 (188
>10-15 mm 1(26% (0% 4(8%)
>15 mm 2520 313X 0
Chest rodogroph
Nermol B90H  3(3Y 12(24%)
Abnormal (0% & (66%)
Net dona/wrovadoble 4(10%) 38 (76%)
“Theoe children with T8 cissoso did net bove TST.
134 with pdmanary T8; 1 with hymph node T8.

‘ 91% from TB endemic countries

—

P

60% latent TB
were close contacts

Connell et al Thorax 2006;61:616-20

How to evaluate IGRA for LTBI?

Latent TB infection
- No gold standard
- Assessment of sensitivity/specificity problematic

- Compare results with TST and assess influence of
different factors on test results (BCG, TB contact)

- Sensitivity

Correlate test results with the degree of exposur
- Specificity

Assess in populations with low prevalence of TB

Ling Paed Resp Rev 2011;12(1):9-15

Tuberculin skin test

10 IU tuberculin (PPD 100 IU/ml) CSL
Positive TST
induration > 15 mm (prior BCG)

induration > 10 mm (without prior BCG and no TB contact)
induration > 5 mm known TB contacts (irrespective of BCG)

Table 2 Results of whole blood IFN-y assay by diagnostic group
Whole blood IFN-y assay result

Diagnosis (based

on TST) ( Negative Positive Failed \ Total
Uninfected 38 (76%) 0 12 (24%)* 50 (100%)
Latent TB 26 (62%) 11 (26%) 5(12%)t 42 (100%)
B disease 0 9 (100%)t 0 9 (100%)
Total 64 20 17 101

*Nine high negative control; three inadequate mitogen control.
1Three high negative control; two inadequate mitogen control.
fThree pdtients did not have a TST.

Poor correlation between TST & QFT-G for latent TB

QFT-G negative in 26/37 (70%) patient with (TST-defined) LTBI
(x=0.38 (95%Cl 0.24-0.38)

Connell et al Thorax 2006;61:616-20



Table 2 Results of whole blood IFN-y assay by diagnostic group

Whole blood IFN-y assay result

Diagnosis (based

on TST) Negative Positive Failed Total
Uninfected 38 (76%) 0 12 (24%)* 50 (100%)
Latent TB 26 (62%) 11 (26%) 5(12%)+ 42 (100%)
T8 disease 0 9 (100%)t ) 9 (100%)
Total 64 20 17 101

“Nine high negative control; three inadequate mitogen control.
1Three high negative control; twd, inadequate mitogen control.
fThree patients did not have a TS

False positive TST?
=> QFT-G higher specificity?

? Unlikely

60% household TB contact

Large TST induration (median 17.5 mm)
No effect of BCG on TST

Connell et al Thorax 2006;61:616-20

Table 2 Results of whole blood IFN-y assay by diagnostic group

Whole blood IFN-y assay result
Diagnosis (based
on TST)

Negative Positive Failed Total
Uninfected 38 (76%) 0 12 (24%)* 50 (100%)
Latent TB 26 (62%) 11 (26%) 5(12%)t+ 42 (100%)
T8 disease 0 9 (100%)+ 0 9 (100%)
Total 64 20 17 101

*Nine high negative control; three inadequate mitogen control.
1Three high negative control; two inadequate mitogen control.
ree ents dit ive a TST.

‘ High ‘failure’ rate: 17% assays inconclusive result ‘

? Laboratory error: Unlikely: experienced lab (> 3000 assays/yr for over 2 yrs)

PostScript

Whole blood IFN-y assay for
detecting TB in children

Connell ¢f al* uses the QuantiFERON-TB Gold

A J Rodford, J S Rothel, G Sberna
Callestis 11, 1046A Dardencng Road, Vickeio, Connell et al Thorax 2006;61:616-20

walia 31,
fusrcio 3163 Radford et al Thorax 2006; 61(10):920-1

Curtis et al Thorax 2006:61 (10) 920-1 author reply

Table 2. Results of QuantiFERON-TB gold in-Tube and T-SPOT.TB assays in each diagnostic category.

‘QuantiFERON-TB gold In-Tube T-SPOT.TB
Positive Negative _Indeterminate Positive tive Indeterminate
All patients (n=100) Latent TB (n=38) 18 (47%) 20 (53%) (0) 15 (39%) 19 (50%) 400%)°
T8 disease (n=9) 8 (89%) 1(11%) 0 9 (100%) 0 0
Uninfected (n=49) 2 (4%) 44 (90%) 3 (6%) 1(2%) 38 (78%) 10 (20%)°
No TST result (n=4) 1(25%) 3 (75%) 0 0 4(100%) 0
Patients with TB contact (n=44)  Latent TB (n=22) 13 (59%) 9 (41%) 0 10 (46%) 10 (46%) 200%)*
T8 disease (n=9) 8 (89%) 1(11%) 0 9 (100%) 0 0
Uninfected (n=11) 1(9%) 8 (73%) 2(18%) ' 1(9%) 5 (45%) 5 (45%)"
No TST result (n=2) 1 (50%) 1(50%) 0 0 201000 0

Moderate agreement between TST & QFT-GIT and T.SPOT.TB overall
Good agreement between QFT-GIT and T.SPOT.TB
QFT-GIT and TST (k=0.50 (95%Cl 0.34-0.56)

T.SPOT.TB and TST (k=0.51 (95%Cl 0.35-0.55)
QFT-GIT and T.SPOT.TB (x=0.83 (95%Cl 0.65-0.91)

Connell TG, Ritz N et al PlosOne 2008;3:7:62624

Table 2 Results of whole blood IFN-y assay by diagnostic group

Whole blood IFN-y assay result
Diagnosis (based
on TST)

Negative Positive Failed Total
Uninfected 38 (76%) 0 12 (24%)* 50 (100%)
Latent TB 26,(62%) 11 (26%) 5(12%)t 42 (100%)
B disease 0 9 (100%)t 0 9 (100%)
Total 64 20 17 101

“Nine high negative confrol; thrae inadequate mitogen confrol.
fThree high negative control; two\inadequate mitogen control.

fThree pdtients did not have a TS
N TST posiive poserts
False negative QFT-G? %0¢ v
=> QFT-G poor sensitivity? a
Eor
Fo u . .
? More likely k- . -
* QFT-G positive in 8/24 (33%) children with TB household contact é . - .
5 s bd
* QFT-G negative in 50% of children with TST > 15 mm T 10p- PO——— - P—
% b4
o Quortderon  Quontferon Foled
pos e omoy
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Connell et al Thorax 2006;61:616-20
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A Three-Way Comparison of Tuberculin Skin Testing,
QuantiFERON-TB Gold and T-SPOT.78 in Children

Tom G. Connell’*>, Nicole Ritz'**>, Georgia A. Paxton®,

Ranganathan'**

, Jim P. Buttery™ >, Nigel Curtis'?**, Sarath C.

Aim
Compare QFT-GIT, T.SPOT.TB with

Patients
Children with high risk of LTBI or TB

clinical suspicion of TB disease

close contact with adult with infectious TB

immigrated within 5 years from high TB prevalence country

TST

disease

Connell TG, Ritz N et al PlosOne 2008;3:7:¢2624

Table 2. Results of QuantiFERON-TB gold in-Tube and T-SPOT.TE assays in each diagnostic category.

QuantiFERON-TB gold In-Tube T-5POT.TB
Positive  Negative  Indeterminate Positive  Negative  Indeterminate
A patierts in = 100 Latent T8 in « 38) 18 4% 15 O9%) 19 (50% 00w’
T8 dseme in=9) Ll o
Uninfected (n =49} 2 4% 10 20w’
NoTSTreslt(n=d)  105%) )
Patieres with TB contact in «44) Lawent TB én = 22) 13 (59 200 ¢
T8 dsease n=9) 8 o9 °
Uninfected (n=11) 1% 5 Usw™
NoTSTresult (n=2) 1 (SOM) °

False positive TST?
=> QFT-G/T.SPOT.TB higher specificity?

42% household TB contact
Median (range) TST induration 15 (12-22) mm
No effect of BCG on TST

Connell TG, Ritz N et al PlosOne
2008;3:7:02624




Table 2. Results of QuantiFERON-TB gold in-Tube and T-SPOT.TE assays in each diagnostic category.

QuantiFERON-TB gold In-Tube T-SPOT.TE H
gt ety TB in Cape Town
AR patierts in « 100} Latent T8 in « 38) 18 W% 15 09%) 19 (50% 4 00%"
T8 diseme in=9) L) o
Uninfected (n = 49) 2% 10 Qow’
No TST result (n=4) 105 o
Patieres with TB contact in « 44) Laswent TB én = 22) 13 (o) 2000 . .
i s . Incidence rates > 1600/100,000 in adults
Uninfected (n=11) 1% 5 s . . .
NoTSTremit(ne2 1 (5om 0 Annual rate of infection estimated to be 3%

MDR-TB ~7% of cases
Majority of children who develop TB disease co-infected with HIV

False negative IGRA?
=> QFT-G/T.SPOT.TB lower sensitivity?

TST positive patients
“ TB meningitis is one of the most common forms of meningitis at Red

QFT-GIT and T.SPOT.TB positive in less than 60% Cross Children’ s Hospital
of household TB contacts. | ° B

Median TST induration 15 (11-37) mm

TST induration mm

Hesseling et al CID 2009; 48(1):108-14
Rangaka et al AIRCCM 2007;175(5):514-20
Van Rie et al ADC 1999;80(5):433-7

TTe G e T8er Tas  aw

Detection of tuberculosis in HIV-infected children
using an enzyme-linked immunospot assay

Active TB disease in HIV-infected children

Mary-Ann Davies®”*, Tom Connell>“%**, Christine Johannisen®,
Kathryn Wood™*, Sandy Pienaar?, Katalin A. Wilkinson®%,
Robert J. Wilkinson®®", Heather J. Zar®, Brian Eley®,

David Beatty®, Nigel Curtis”“! and Mark P. Nicol**#  AIDS 2009 May 15:23(8):961-9

HIV-infected children are more vunerable to TB

RR active TB HIV-infected 24.2 (95% CI 17-34) vs. HIV uninfected
9 m pre-ART 53 cases/100 children vs. 6.4 cases/100 on ART

Aims

To compare the diagnostic sensitivity and specificity of an IFN-y ELISpot assay with TST
TB is a frequent cause of death in HIV-infected children To investigate the effect of age, nutritional status and HIV on IFN-y ELISpot assay and TST
8-15% of cases of pneumonia in hospitalised children

Autopsy studies-up to 20% of cases

Mortality higher in HIV-infected children compared to HIV uninfected

Braitstein el al PIDJ 2009;28(7):626-32
Walters et al BMC Paediatr 20088, 1

Patients
HIV-infected children with symptoms suggestive of TB

TB and HIV - the ‘cursed duet’
Up to 50% of children with TB are co-infected with HIV
As HIV incidence increased -TB incidence increased x 2.5

Zar et al BMJ 2007;334(7585):136-139
Hesseling et al CID 2009;48(1):108-114
Marais et al JID 2004;Suppl 1:576-85

HIV-infected children with an alternate diagnosis
HIV-uninfected children without TB

Palme et al PIDJ 2002;21(11):1053-61
Mukadi et al AIDS 1997;11:1151-8
UNAIDS:2008

Corbett et al Arch Int Med 2003;163(9):1009
Zar et al Acta Paediatr 2001:90(2):119-125
Lawn et al CID 2006; 42:1040-7

Harries et al IJTLD 1997:1:346-51

Jeena et al IJTLD 2002;6(8):672-8

Tuberculin skin test 37 MIV-ntocted ‘ { 49 HIV-unintectad
children without Children with Biness.
Aborculosis Oher than tuberculosis
»5 mm induration in HIV-infected children
»10 mm induration HIV-uninfected children FrrpreTm——— ]
tubarculosts
(HIV insectod)
.. . . . 24 Probatée
Minimum of 1 induced sputum or 2 Gastric aspirates lubercudosis
(HIV irfected)
14 Possble
DOrCUloss
(HIV infected)
79 Not 40 Not Jubarculosls
4-5 ml of blood for IFN-y ELISpot assay Bt WV albwied
Antigens ESAT-6, CFP-10, PPD
| G0 Defirite, prodadie, of possidke I I 128 Not Rbercutols. I
Blood taken for CD4 noseuoss
Fig. 1. Flowchart of study recruitment and final diagnostic groups.

Zar et at ADC 2000;82:305-8

Zar et al Lancet 2005;365:13-04 Connell, Davies et al AIDS 2009; May 15;23(8):961-9




Table 3. Number of children (%) positive to Mycobacterium tuberculosis-specific antigens by diagnostic group.

Definite TB Probable T8 Possible TB Not TB

Response rates  HIV-positive (0 =22 HIV-positive (n =24 HIV-positive (n= 14)  HIV-positive (n= 791 HIV-negative (= 497

ESAT-6 10 (48) 9 (50 4(28) 14(19) 3

- 13 (62) 9 (50 321 7 (16
ESAT-6/CFP-10 14 (66] 11 (61 4028 7 (16
TST mi-u’}\ 2“I(A\IH\' o9 o) 1010

CFP-10, culture filtrate protein-10; ESNT-6, early secrethd antigenic target-6; TB, tuberculosis; TST, tuberculin skin test
*One assay deemed indeterminate (highnegative contrdd)
Six assays deemed indeterminate (six high-negative coftrol)

“Five assays deemed indeterminate (three Ngh-negative fontrol, one positive control, one technical)
“Five assays deemed indeterminate (three high-negative {ontrol; two low cell count,

“Four children failed to retum for TST reading\Three children did not have TST

‘Five children failed to retum for TST reading,
#Seven childeen failed 1o retum for TST reading; 2
MThree children failed to retum for TST reading,

n did not have TST.

IFN-y ELISpot assay positive 25/39 (64%) vs. TST 10/34 (29%), p=0.005

< 24 mths 3/19 TST + vs. 11/19 ELISpot +
CD4% <15 0/12 TST + vs. 8/12 ELISpot +

Connell, Davies et al AIDS 2009; May 15;23(8):961-9

Performance of QFT-G or QFT-GIT in young children

Performance of Commercial Blood Tests for the
Diagnosis of Latent Tuberculosis Infection in

RESEARCH ARTICLE Open Access

Reversion and conversion of Mycobacterium
tuberculosis IFN-y ELISpot results during

anti-tuberculous treatment in HIV-infected

children
Tom G Connell*11234 Mary-Ann Daviestss, Christne Johannisen®, Kathryn Wood 15, Sandy Plenaar®,
Katalin A Wilkinson'?, Robert ) Wilkinson 'A%, Heather ) Zae%, David Boatty$, Mark P Necol' 5%, Nigel Curtis' 234 and
Brian Eley®
ESAT-6 5 CFP-10
A o g pe0.004
. p=001 ___peoo7
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Magnitude of
1200 .
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1000 .
prc. i lower but
i <50%
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[
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LETTERS TO THE EDITOR

' H
Foliow up months.
Connell et al BMC Infectious Disease 2010;10:138

Theaas G. Conmell, MRCPL

Children and Adolescents

DS, Monica Ladt PRO®, o5,
&nmmmma«mwv“mmmlmnvmw Fiorella BallL MD*,
Luca Richwidl MO, PHO™

3 Use in routine clinical practice of two commercial blood tests
for diagnosis of infection with Mycobacterium tuberculosis: a
prospective study

[SRY) %) z P

Pediatrics 2009;e419-2424

el Do Lancet 2006;367:1328-34

Results: Two hundred thirty-seven tests from 237 children were included
in the analysis. Fifty-nine children (25%) were immunocompromised by
our definition. An indeterminate test result was obtained in 83 children
(35%). The likelihood of an indeterminate test result was inversely corre-
lated with age (P < 0.001) for children who were not known to be

Results

1mmunoc0mpromlsed, and decreased by 13% per year of age. Impaired {44067

Results of 875 assays from 783 children available for analysis
Median age of children 9.1 yrs (range 25 days to 18 yrs)

2 Oeterminate:
9 indeterminate|

P=0.001
118 (13%) assays indeterminate . il
100,
89 (79%) failed positive control response \ \\\ DN
24 (21%) high negative (nil) control 50 ‘\\\
! 604
H
401
20
05 510 >10
Age (yrs)

Mare Tebruegge, MRCPCH, MD
N Ritz, MD
Peachope A. Brysat, MRCPCH,
Indeterminate Interferon-y  the diagnoss of Mcodacrriue nidercutonts  tained with the QuniFERON-TB (QFT) MD, PAD
2 nfection n chibieon comclter with age asd  Gold In-Tube mmay (35% of the stedy pop- Dvparsment of Paediatrics
Release Assay ReSUILS iN  immuse suees™ This repon ad to recent  ulation). Notably, indeterminate test resshs The sivrty of Mol

i bcasons that question the performance of | were over-represcated m chabiren youn, Infectious Diseases Uit
Children e ety [Py it omys than 3 yeurs of sge sad st wils cme. i o el U o
) \ ; & b Tukcren's Reseiech Insinee

To she Edisors: (IGRA) foe the dngnoss of tubercubosts (T5)  nodebiciencies or medical conditions asso- oo R O
David l‘i.. FRCPA
The Vidorin Infectious Discases
Reference Laborutery
Noeh Melbourne, Australia
Nigel Curtls, FRCPCH, D
Prediatrics
The Universey of Melxsne

Hypotheses

Age influences the magnitude of the positive control IFN-y response in the QFT-G and
QFT-GIT assays

A higher number of indeterminate assay results are seen in younger children

Methods
Results of positive control IFN-y response in all QFT-G and QFT-GIT assays from
children attending the RCH (2003-2008)

Positive control IFN-y response correlated with age

Children stratified by age into three groups (0-5 yrs, 5-10 yrs, >10 yrs)

Summary of results

Younger children (< 5 yrs) have a higher number of indeterminate
assays results compared to older children

? Functionally immature immune system

? Assay related phenomenon
Whole blood assay vs. PBMC (T.SPOT.TB)

Frenkel et al J Peds 1987:111(1):97-100
Miyawaki et al Clin Exp Immun 1985;59 (2):505-11
Vigano et al Biol Neonate 1999;75 (1):1-8



How to evaluate IGRA in children?

TB disease
-Sensitivity
Children with culture confirmed TB
-Specificity
Children in whom TB has been excluded/alternative
diagnosis
Stronger
Weaker
Ling et al Paed Resp Rev 2011;12(1):9-15
Sensitivity HIV
ELISpot/T.SPOT.TB Sensitivity (95% Cl) TST Sensitivity (95% Cl)
——— Stavrt 047 (0.30-065) — . S0\ 040(027-083)
e Connell 064 (041.083) —— Connell 033(0.15058)
—— Uebeschuetz 074 (0.54.088) — e— Usbeschuetz 036 (0.18-058)

00

02 04 05 08 10 00 62 04 06 02 10

Sensitivity

Stavri et al 2009;68(1):14-9
Connell, Davies et al AIDS 2010;23:961-969

TB disease summary

IGRA
- Cannot distinguish between LTBI and TB disease
Sensitivity not high enough for rule out test
Specificity will be low in high TB prevalence countries (older children)

Sensitivity similar to TST (except in HIV+)

Connell, Curtis et al unpublished
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Agreement between TST and IGRA
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IGRA and LTBI

Comparison studies with TST in screening/contact investigations
Poor to moderate agreement with TST
Most TST+/IGRA-
Influence of prior BCG on TST not consistent

Good agreement between both IGRA

Management dilemmas in routine practice

Do IGRA have a future?

Improve quality of studies
Majority of studies cross-sectional reporting sensitivity and specificity
Understanding of immunology underlying discordant results
Need more studies to assess the IMPACT of tests

Stage-specific antigens or cytokines to differentiate TB disease from
latent TB infection

Pai et al Curr Opin Pulm Med 2010;16 (3):271-84
Connell, Curtis et al PIDJ 2010;29 (3):285-6
Harari et al Nature Med 2011;17(3):372-6

How do | use IGRA in clinical practice?

Guidelines on interferon-y release assays for tuberculosis infection:
concordance, discordance or confusion?

C. M. Denkinger', K. Dheda™* and M. Pai**

1) Departmens of Medicine, Beth lsroel Deaconess Medical Center, Boston, MA, USA, 2) Lung fefection and kmmusity Un, Diision of Pulmonciogy and
UCT Lung kestitize, Deporument of Medcine, Uniersity of Cope Town, Cope Town, South Afica. 3) Deparoment of Infaction, Usiversity College London
Medicol School, London, UK, 4) of Buostotistics, and Heolth, McGill Universty ond S) Respiratory Epidemiology ond
Oinkcal Research Unit, Montred Chest Instiete, Morereal QC. Conoda

. IGRA in resource limited settings?

Interferon-gamma release assays (IGRAs) in
high-endemic settings: could they play a role in
optimizing global TB diagnostics?

Evaluating the possibilities of using IGRAs to diagnose
active TB in a rural African setting

Roos E. Barth, Tania Mudrikova, Andy LM, Hoepelman*
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T-cell interferon-y release assays for the rapid immunodiagnosis
of tuberculosis: clinical utility in high-burden vs.

low-burden settings

Keertan Dheda™®*, Richard van Zyl Smit®, Motasim Badri® and Madhukar Pai®
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World Health Organization

Session 4. Diagnostics policies (B): use of commercial IGRAs in low-
income and middle-income countries

STAG-TB:

+ Acknowledges the large body of work and compelling evidence base
demonstrating the poor performance of current commercial IGRAs in low-income
and middle-income countries (typically high-TB" settings and/or high HIV-burden

settings) and the adverse impact of misdiagnosis and wasted resources on
patients and health services when using these tests for the diagnosis of active
1B disease;

Acknowledges the large body of work and compelling evidence base to
discourage the use of IGRAs for the detection of latent TB infection (LTBI) in
adults, children, health-care workers, contacts and those involved in outbreak
investigations in low-income and middle-income countries (typically high-TB"
settings and/or high-HIV burden settings), acknowledging the difficulty in
obtaining high-quality data on the diagnosis of LTBI in the absence of a reference
standard;

+  Endorses the findings of the WHO Expert Group? land supports the strategic
approach to develop “negative” WHO policy recommendations to discourage the
use of commercial IGRAs in low-income and middle-income countries (typically
high-TB* settings and/or high-HIV burden settings)



