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Introduction - What is tuberculosis?

- AfREZte| MYo| = E'y
- Al 7 (Mycobacterium tuberculosis complex)0j 2|et S7|0f7} ZH E &t
M. tuberculosis

M. bovis
M. africanum

M. canetti
M. microti
MA| o2 F EHHe = QU3:

Lungs - Pulmonary TB (> 70% of all TB cases)

Other organs - Extra-pulmonary TB

(B=2, 89 59, g8, =22, SF4UEA, 7| 3)
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Active TB vs Latent TB
2t35/d 4l (Active TB = Al gk}

=l

| -
o

o
|32

M AFO
O O -
x| 27}

o Ef

—

—

L

O] ZXStLt QI F 2 HiZE|X| B0t EF QIO A

otO] Y &S0l LEfL
Hi FHALRE 87 X4 HAOIAM
Ol &R = 7}

(Latent TB Infection)
E[Of XLHO

i de:
[=|

O

ol

Zd
=

S 7 Of]

B0

e

N

Hr
KO

: X ray, AFB,H{ &, PCR

He

C
—

X
()

FEH: IGRA, TST AAt

C
[

X
[

30%

=3

9

Atof

0
80

~O

0
80

NIl

=
=

F

X
(=
=

i




EHEASHOAM EEAM SO 2 XIS

- People with LTBI have a lifetime risk of developing TB of 10%?
- The greatest risk occurs within the first 2 years after infection

- Some groups of people are at even higher risk of TB:

Risk group TB risk, times

HIV/AIDS 21-341
TNF-a therapy 4-82
Diabetes 2-31
Healthcare workers 2-53
Corticosteroid therapy > 54

- LTBI treatment can prevent later development of TB

1 World Health Organization

2Winthrop KL et al. Arthritis Rheum 2005, Gardam MA et al. Lancet infect Dis 2003
3Baussano | et al. Emerg Infect Dis 2011

4 Cisneros JR at al. Ann Pharmacother 1996
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1. TST (Tuberculin Skin Test)

2. IGRA (Interferon Gamma

Release Assay)

1)QuantiFERON-TB Gold
2)T. Spot
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Vs

IGRA

TST (Tuberculin Skin Test)

IGRA (Interferon Gamma Release Assay)

A O Y

HAF Al

Tuberculosis
Complex

RO A A Al

[—

QFT TB-Specific Antigens

AR YNE TYm T

TB-7.7

ESAT-6 CFP-10
(p4)

HAF Al

M. tuberculosis

M. africanum

M. bovis

BCG Sub-strain

QFT TB-Specific Antigens

TB-7.7

ESAT-6 CFP-10
(p4)

i
o

Gothenberg
Moreau
Tice

Tokyo
Danish
Glaxo
Montréal

Pasteur

QFT TB-Specific Antigens TST
Environmental Antigens
ey ESAT6 cFP10 517 ppp
(p4)

1. abcessus - s S E
M. avium = - ~ -
M. branderi & & 2 kS
M. celatum - = = -
M. chelonae - 5 2 &
M. fortuitum - = = +
M. gordonii = & = +
M. intracellulare = = = +
M. kansasii + - = -
M. malmoense < < = +
M. marinum E E = -
M. oenavense = E 3 +
M. scrofulaceum - B X -
M. smegmatis B = = +
M. szulgai + 4 = +
M. terra 2 2 = -
M. vaccae L 2 = +
M. xenopi = = = +
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Al &l2|: Interferon Gamma Release Assay (/GRA)

1 [ 5

g

Antigen Presenting Cell (APC) APC ingests and digests antigen
encounters antigen

presents antigen

Antigen
to specific T-cells

Gkt U3 LS1E0S000A

o712 oAl QO/LtE BIYHIZS JrfZ EHZ S7&=2 Hol QFT
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QFT detects interfron-gamma

Blood Sample Q Blood is collected into QFT tubes.

QFT Blood IFN-r

Collection tub

e When iube is shaken, the blood mixes |F N_T

with TB-specific proteins that coat the IFN_)’ IFN_r
inside of the tube.
The white blood cells from a
TB-infected person react with the

White Blood Cell TB-specific proteins and produce a

TB-specific Protein protein called interferon-gamma (IFN-7).

o IFN-7

The number of IFN-y proteins
produced are then measured by the
QFT test.

Figure 1. GFT detection of interferon-gamma. White blood cells that have been exposed previcusly to TB bacteria
recognize TB-specific proteins. When these cells are reexposed to TB-specific profeins, they produce IFMNy. GFT
measures the level of IFM-y.
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QuantiFERON® technology is a unique approach to
disease detection and monitoring of the cell-

mediated functions of the immune system from
whole blood samples.

37§2| £Eo0|a}: ESAT-6, CFP-10, TB7.7

Presentation of
Pathogen Peptide
Antigens

AntlgenCI::’erltlasentmg Effector Memory

T-Cell

Collect Blood
Nil  Antigen Mitogen

Calculate Results




The components of QFT

QFT blood collection tubes
(100xNil,100xTBAg,100xMit)

QFT 2 Plate Kit ELISA(64T)
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AN xHF Tube 3 HAF =AM

Nil (£]A4) TB Antigen (7HM) Mitogen (& 2t4)

E -Negative control E _ESAT-6, CFP-10, e :Z?it'vexci];ro;a PHA
-Ag 3 BlS - TB7.7(p4) ZEH 7 EET NS _'OE( )
. -IFN-r baseline =8 AP Fes -HHOX AL %:!T '7:'%\‘.
bl ] - = -4dHN =7 8l incubation |
- P 019| indicator 5

HAH dA =M

Shake 10:
o | ameaaz e
' A2 HX| 16A|Z¢O] LY.
16-24hr Incubation &
plasma Al

17-25°C

Step 1. St.ep = Step 3.
Blood Collection MDA € Incubation
Tubes
< >

>24 hr >4 hr
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AN xHF Tube 3 HAF =AM

E -Negative control

o
-Ag 2 QIS

-IFN-r baseline &%

TB Antigen (1ZHAH) Mitogen (H2AH)

) @ -Positive control

wm o DAl6 CPPALG = -RI 3 XEHE|(PHA)
187.7(p4) Ae=  CHONER AR A

E = -gdH =2 H incubation

2K 2Ql9| indicator A&

Shake 10x

MEHAHAEZ FH
H28%] 16A|ZHO[LY.

16-24hr Incubation £
plasma Al

Step 1. Step 2. Step 3. Step 4. Step 5.
Blood Collection Mixing of Incubati T Calculation
e AEHRation of Results*
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ELISA Step ZA} &A1

o % ——— - »”‘g_' ‘ _ ‘
A —— = \ : ,frmﬁx.
Step 1. Sten 2 Step 3. i’g%p . Step 5.
Add conjugate and P <. Wash, add stop Calculation
Incubation ’ solution, -
plasma substrate read O.D of Results

>4hr /1plate
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1} interpretation
] ar
- - - - H| 50| X X} 0 o3
it it Hsusr20ff O|5 i ™ :
= o o ESEEUS - wm o EHIEIFN-r g
~ = !
- = S7te IFN-r & 5 = (IFNr £H]53)
TB antigen Nil Mitogen  Nil CUT OFF O 35
Nil TB Antigen-Nil Mitogen=iN
9 g QFT result
(IU/ml) (IU/ml) (IU/ml)
<8.0 <0.35 20.5 Negative
20.35 and <25% of Nil value 20.5 Negative
20.35 and 225% of Nil value Any Positive
<0.35 <0.5 Indeterminate
20.35 and <25% of Nil value <0.5 Indeterminate :
>8.0 Any Any Indeterminate

-
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] .
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Indeterminate Result

ALY QR AES BT 4 glgS oo|!
S0 Chol BHSE & gl AEIS T

------------------------------------------------------------------------------------------------------------------------------------
3
3

OB T ME XHH7H #A K3t 22
>654] 0|4 D&, SH[O|3} A0, BOHE|A, HOAAKH X|2F
@A ZH) QLo AT IFN-r 20| LT 2 AL

SA2 GBES (K7 B 1)

O 11—
ZdAlgroup N indeterminate 4= Ref.
~—’ AZsE 2dto| 863 3 (0.3%) Unpublished
HIV ShXt 599 22 (3.7%) Brock et.al. 2005
AMEE XM SR} 119 8 (6.8%) Unpublished
20LE|A IR} 142 8 (5.6%) Matulis et.al. 2005

*
'''''
--------------------------------------------------------------------------------------------------------------------------------------------

_e,l;('fol Az ol 7F Al /(I7I'of ALEf OIS otai=rf!
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QFT cutoff

B Choosing cutoff is a trade-off between specificity and sensitivity

B Cutoff 0.35 IU/ml is optimal for maximal combination of sensitivity and specificity

for QFT (1

euoft 1| cutotz | cutofts ey

<6 mm 6-14 mm > 14 mm
25 mm 210 mm 215 mm
10 mm 15 mm TST performed 2
years previously
+ 210 mm .
25 mmt 210 mm R—
Y0.Y3 YY.38 189.8

1. Harada, N.,et al. (2008). Journal of Infection 56, 348.
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QFT cutoff

B Choosing cutoff is a tr

B Cutoff 0.35 IU/ml is o}

CUT-OFF 0.35

pecificity

for QFT (1)
0.05 98.94 88.13 187.1
0.075 97.87 91.88 189.8
0.10 96.81 93.75 190.6
0.15 94.68 95.00 189.7
0.20 94.68 96.25 190.9
0.25 92.55 96.88 189.4
0.35 92.55 98.75 191.3
0.40 91.49 98.75 190.2
0.45 90.93 99.38 189.8

1. Harada, N.,et al. (2008). Journal of Infection 56, 348.
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QuantiFERON TB Gold M 2=

Az XLt M=35H AFEFO| LTBI(Latent tuberculosis infection)2| RILE
- LTBI BHAHE 10% HE 7t AN SEMZAMO R Fis.
-0) 0|=, o™ slatgoz INH 97| e =225t 2 HE.

YDA St= 2HAL BHYEH2AXS O 02 H Z2H 2RO A

—

o|z 7|t Bzt EEAM HEF2 718 ELEHE.

—
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DS2 Automated ELISA System

DS2

Can run 2 QFT plates simultaneously
Results direct from instrument

Can be interfaced with LIS

Sample capacity: 100 sample

TAT: 3hr 15min/plate

akrwbdE

*54x68x66(WxDxH)

Workflow

Maximum number DS2® DS2®

of patient samples (2 plates)V (2 plates)?
Per QFT plate 28 29
Per run 28 x 2 DS2 plates zlgai(ei :Dig
(takes ~ 4 hours) =56 P

. 56 x2 = 58x2=

Per 8-hour working day 1) If Standards run in triplicates
(2 runs) 112 116 2) If Standards run in duplicates

27



DS2 Automated ELISA System - QFT work flow

\ETIVEL

Shake 10x

— = <%
N i\!-—us ST

\ AN \ ~,
. 17-25°C 17-25°C

DS2 ELISA X}=3} XHH| (3.5 hrs)

Y AT AT AT Y Y

Centrifuge mbes [ Add con;ugo?e ( Incubate ) I Wash 6 times, incuba ) { stoppin (
‘,\ l}i’m nuleltJ then " :\ plcsrr:i%c:’n " ‘\ 120 minutes .’ odd substrate " 38?:, m.’:es " soluti on/v?ell \ Colculote 'e“"h’ '
\ rvest plasma \ slondards  / \ read obsorb07
. S s
(4' ‘ ' J
=3 iy S 3 foual 450 nm
=) | ; =~ 1 ¢ (620650 ref
& NI | a— d e 4 9 I R} "
‘n ! l * ...... ' l f :
5 Do) AN \ Laaais posannnny f

50 pl each 100 pl substrate/well




DS2 Automated ELISA System - QFT work flow £ 2F




S d SAS S C = =of L
DS2 Automated ELISA System - STD CURVE & Soff Mt==l 4
QFT Standard Curve
10.000
BOOLEAN FUNCTION RESULTS
1.000 & : . . = -
. Sample Id il TB Ag Mitogen TB Ag - Nil Mitogen - Nil Result
-
tg) " 17071607038 0.262 0.275 7.147 0.013 6.886 MNegative
_3_" BOOLEAN FUNCTION RESULTS
0.100 - ” y 2 " 2
Sample Id Nil TB Ag Mitogen TB Ag - Nil Mitogen - Nil Result
17071607038 0.262 0.275 7.147 < 0.013 > £.886 < Negative 2
17071407979 0.129 5.394 >=10 5.265 >=10 Positive
170716067 44 0.070 0.086 >=10 0.016 »=10 Negative
0.010 ‘ : 17071706850 0.092 2.194 >=10 2.102 >=10 Positive
O 0:100 lo1g€8?3) 1000 17071606339 0.151 0.145 >=10 -0.005 »=10 Negative
17071707882 0.051 0.063 >=10 0.012 »>=10 Negative
RAW (unblanked) DATA MATRIX : OD 17071711271 0.334 0.331 >=10 0.047 >=10 Negative
17071713812 0.085 0.118 >=10 0.033 >=10 Negative
1 2 3 4 5 (5] 7 8 9 -
17071713469 0.081 0.302 >=10 0.221 >=10 Negative
A 1.017 | 0.051 | OVER | 0.030 | 0.036 | OVER | 0.033 | 0.037 | OVEF 17071711241 0.295 0.264 0.468 0032 < 0.172 i lndeteminate-Low ’
ogen
B 1.060 | 0.060 | 0049 | OVER | 0.036 | 0.068 | 1.340 | 0.038 | 0.062 17071716920 0171 0.149 >=10 -0.022 >=10 Negative
¢ | 0305 |OVER | 0.081 | 0103 | OVER | 1.001 | 0.105 | OVER | 0.277 1707715257 0.080 0.194 >=10 0114 >=10 Negative
17071716265 0.080 >=10 >=10 I >=10 I >=10 | Fositie |
D 0306 | 0.037 [ OVER | 0.B95 | 0.082 | OVER | 0.119 | D.061 | 1.780
E 0113 | 0.717 | 0148 | OVER | 0.080 | 0.346 | OVER | 0.072 | 0.044
F 0.094 | OVER | D905 | 0.037 | OVER | 2.208 | 0.038 | OVER | 0.179
G 0047 | 0035 | OVER | 0.038 | 0.134 | OVER | 0.044 | 0.047 | OVER
H 0038 | 0.057 | 0026 | OVER | 0.112 | 0.032 | OVER | 0.917 | 0.059
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BNZIZE 2 20 [ 2 gaAFE =23

Work List | Diff (CBC)

HANIL 15087

2us

12l ZI0IEE E0EE 1AL 22 M oot

24A1Zt Urine

HNIE  15089,L

Taten @

HZHYS 17071919962

o|g|X

F TB Specific Ag

Acute pulmo
Retroperitoneal hematoma
End stage renal disease

Chronic kidney disease

Negative

2014-03-20

=L

17071918461
17071919962

170720042
1707200879¢
17072008893
1707191719C
17071917173
17072015002
1707201500C
072015111
2015162
17072013633
17072013497
1707210311€
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