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Figure 2. Transmission of Tuberculosis and Progression from Latent Infection to Reactivated Dissasea.

Among persons who are seronegative for the human immunodeficiency virus (HIVY, approdimatebhy 230 percent of heavily exposed
personswill become infected., In & percent of persons with latent infection, active disease will develop within two vears, and in an
additional & percent, progression to active disease will occur later. The rate of proaression to active disease is dramatically increased
amonag persons who are coinfectaed withh HIW.

Management pf tuberculosis in the United States, NEJM 2001/07/19
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Koch’s Old Tuberculin

Robert Koch (1843-1910)

1882
Discovery of the
Tubercle Bacillus

e Old tuberculin (OT)

— Take 6-weeks-old
culture of tubercle
bacilli in 5%
glycerin bouillon;

— Evaporate it down
to 1/10 of original
volume,

— Kill the bacilli by
heat and then filter.




 To cure TB?? Not effective
« However, TB patients who

Koch's Old Tuberculin

received tuberculin had
generalized systemic
reactions, including fever,
muscle aches, and
abdominal discomfort with
nausea and vomiting, in
contrast to people without T
who did not develop this
violent reaction.

« —TST test (Mantoux test)

Kaufmann 2000, Gradmann 2001, Gradmann 2006


http://upload.wikimedia.org/wikipedia/commons/f/fa/Mantoux_tuberculin_skin_test.jpg�
http://upload.wikimedia.org/wikipedia/commons/9/9d/Mantoux_test.jpg�

Purified Protein Derivative
(PPD)

e |n 1934, Siebert made
a simple protein Florence Siebert
precipitate of the old (1897-1991)
tuberculin and named ’
It purified protein
derivative (PPD).

e Limitation:

— BCG vaccination
— NTM infection

— RERIET 2
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-2 QuantiFERON-TB Gold In Tube
Stage Ong¢ — Blood Incubation and Harvesting
Nil ESAT-6 Mitogen @?
Control  CFP-10 Control
TB7.7(p4)
Step 1: Collect 1mL of blood (X3). Step 2: Centrifuge tubes for 5
Incubate 37°C, 16-24 hrs minutes.
Stage Two|— Human IFN-y ELISA (ELISA stage is easily automated on exi
Step 3: Add plasma
and conjugate
to ELISAplate. Step 4: Wash and add substrate.
Incubate 120 minutes Read absorbance after
at room temperature. 30 min.




The Science behind T-SPOT®

Simplified, validated ELISpot method ~ SINCe 2008

Plasma

White Calls - g
Gl Barrier
Erythrocytes
and neutrophils

Add WBCs [ @] and specific TB antigens [, ]
Collect blood sample, centifuge to separate white to walls pre-coated with antibodies to IFM—yIJI

blood cells which are washed [T 1 and incubate 16 to 20 hours [37° C, €O

3. 4.

IFN-y [*# ] is released from activated T cells and Wells are washed. A subsirate is added which
caplured. WGSI'I wells, add secondary conjugated produces spots [ == | where interferon gamma
antibedy [ 1" 1. Incubate for one hour. was secreled by T cells. Spots are counted.




Performing the T-SPOT.TB Test

T cells are stimulated using
TB antigens (ESAT-6 and
CFP 10) not present in BCG
and most non-tuberculosis
mycobacteria

» 4 wells per sample
*Negative Control
*Panel A (ESAT-6)
Panel B (CFP 10)
*Positive Control




Interpretation of Results

Nil Control

ESAT-6
Panel A

CFP 10
Panel B

Positive Control

Negative Positive
Result Result




Estimates of Sensitivity-QFT-GIT

11 studies that compared QFT-GIT and TST in
patients with TB infection (not necessarily culture-
confirmed)

— 6 studies demonstrated no statistically significant
difference

— 3 studies demonstrated greater sensitivity for TST
— 2 studies demonstrated greater sensitivity for QFT-GIT

In studies comparing sensitivities of QFT-GIT to that
of TST in culture-confirmed TB patients

— pooled QFT-GIT sensitivity was 83% and pooled TST
sensitivity was 89%

\Y/N\"/R"\"A P4 June 25,2010 / Vol. 59 / No. RR5



TABLE 4. QuantiFERON-TB Gold-In-Tube test (QFT-GIT) sensitivity," by country in which study was conducted — 14 countries,

2006-2009 pooled
QFT-GIT
Confirmed TB! QFT-GIT results sen sitivity
o HIV-positive Positive Indetermir ~~ WaS 81% e % TST
confirmed/ Inter- Vs
No. with TB No. pretaion  No. + o, No. +/ QFT-GIT+
Country Subjects  diagnosis (%) MNo.tested (%) crteria™ MNo.valid | (%) [MNo.tested (%)  Cutoff MNo.tested (%) p-valuett

South Africa%  Children 1541154 (100) 2641 (63 A 100m31 | 78) | 23184 (15)  Statified 131146 (30)  <0.01
Germany™  Chidren 2828 (100) NR™* NR B 208 | (83) | NDMt  ND  Smm 2828 (100) 049
Iclia Adults Ra/E0 (A7) 360 (5] A 44/60 | (73) (/60 (0] ND ND ND ND
The Gambia™™ Adults 7875 (100 i (9) B 4875 | (64 ND  ND ND ND ND ND
Spain™** Aduts & chidren ~ NR/42  (NR) NE NR G 3342 | (79) /42 (0) 5 mm 40142 [98) 0.05
talytttt Mostyaduts 1747 (166)  NR MR C uAT| )| o017 () NR @42 (75) 047
Singapore®t  Adults 2861986 (100) 7R3 (3) A ooam0 | (83) | 10286 40 0mm 208217 (35) <001

5mm 158217 (73) ND

Japan™  Adults 10000 (100) /100 (1) D e7m4 | (93| &100 (g ND ND  ND ND
Denmark™**  Adults BR/E0  (85)  10/56 (i) C 6576 | (88) | 480 (5) 10mm 912(75) (75 058
Czech Aduls 22 (o0) 022 (o) C 19| @ | oz () 5 1222 (55 005
Republicttttt 0/31 (0) 03 o) 2428 | (86) i 6 2031 (M) ND
Zambiat%  Adults o2 () 5WeE  (8Y) A B39 | (88) | 16112 (14) 5 mm™M G2 (E7)MW <001

10 mmTITH 4a/921MM (52 MM ND
Austria®™***  HIV+ adults 01 (@) 1A (100) D M| @] o1t @) smm 810 (80) 08
Mutiple Adults 121421 (100)  ANR  (NR) C oaii7| (88) | 4121 @3 i0oris 114136 (B4) 10
Europeanttttt 03  (0) ONR NR) o | 85| om0 et (90) 002
United Childhen 2525 (100) 035 () D 2003|670 | 25 @  omm 204 () 10
Kingdomé&iids 0 (0) 0% | 58) | 2 ) 243 (B3 087
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,"‘r’ Estimates of Sensitivity-T-

’ '445
spot

e 12 studies comparing T-Spot and TST
sensitivity in TB patients (not necessarily
culture-confirmed)

— 9 demonstrated no statistically significant
difference

— 3 demonstrated greater sensitivity for T-Spot
e 5 studies in patients with culture-confirmed
tuberculosis

— Pooled T-Spot sensitivity was 90%
— Pooled TST sensitivity was 89%




Confirmed TET T-5pot results TSTY results
Mo, HIV*-positive Positive Indete mrirete e % TST+
canfirmed Iriter- pOOIed T- W,
Ho. with TB Ho. +f pretation Mo, +f Ho. + spot QFT-GIT+
Country Subjects disgnoeis %) Mo tested %)  oriteria™ Noowalid | (%) HNo.tesied [, p a (%)  prwalustt
Singapore®®  Adulis ZEAZRE (100 IR (3] & =4em | @4 | ame [ SEnsIlvity Tes o
was 91% ™ HeW
Spain™™* Aduhis & children NR42 (MR} MATT KA 38728 | (8 a2 7 (25] 03
Germary*H Children aged 2878 (100) NR MR B 2828 | (93) aze W @ coco  [100) n4a
=T ym=
South Korsa™  Adubis 37/Es (57 i ] c SART ) (95) aeT o m &mm GdET (T4 0.
10 mm S55/ET (67 0.1
Germary™*" Aduhis BAED (B8) NR MR D 40040 §400) ado W MR 3540 [B4) 0E
kalytret Aduhis ZaRa 100y 023 ] 2923 i) NR HNR KO HD' WD ND
bl Aduhs & chidran 1324 i5d) NR MR F 2024 )83 24 W &mm 1420 [54) n4a
aged =15 ym
Germary ™ Aduhs 2 (ET) NR MA G 1242 J400) aMz2 £ mm T (K| v 03
Saouth Korsa™ ™ Adulls & childran BA'GT (B iET ] H BAEd | (E2) AET (4 A0mm 456 [BH) 0.0
aged =15 ym
Swizerland T Adubis gaea o0 0es ] I 61/61  J100) 182 @ KO HND WD ND
T n 55 Aduhs & chidran 3 {85)  2NR  (NOj J 342a ) iav) NR HNR KO HD WD HD
aged 2-8d ym
Swizerland™™ Aduls & children BASR  (100) 058 ] K G7/5B | (9B) Ee @ KO HND WD ND
aged =15 ym
Turkesy™***** Aduhis NRZ2E MNRZE NR MR 28728 | (93) MR NR  10mm 232 (8 04z
Turkesy ittt Adulis & children 100400 (100) Q400 ] L SNRE | iE3) | 4400 (4 A0mm anee (81 04
aged =15 ym
Mubiple Aduhs GE8  (00) BNR  (NR) B 6268 | E8 (M 10erdS 114436 [B4) 004
Burcpeantii i it ONR  (NF) 1318 | (68) aMe o amdd a0 0o
TaiwanTTm Aduhs with escira- BASD 100y 2NR  (NR) M 40/50 | (80 NR HNR KO HD WD HD
pulmonary TE arag (0] 3128 | 7a)
Unitsd Children 2825 (100) 035 ] F 14724 | (58) 126 & 10mm 21724 [58) 06
Kingdom"***** ae i 17734 | (50) 428 [11) 24728 (83 038
Jopanttitiit Aduhs 4948 (00) NR MR N 47/47  §400) 269 4 KO HD WD HD




L o . .
e 3 ‘.'4,5 Head to head comparison in

- sensitivity

e 3 studies comparing the sensitivity of TST,
QFT-GIT, and T-Spot, pooled sensitivity for
TST, T-Spot, and QFT-GIT were 95%, 91%,
and 84%, respectively

* The largest study in Singapore involved >
270 persons with culture-confirmed active
tuberculosis

— Sensitivity of T-Spot and of TST (using a 10-
mm cutoff) were similar (94% and 95%
respectively; p=0.84), significantly greater than
QFT-GIT (83%; p<0.01).
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¢ Estim f Specificit
Sl o8 ¥
b s stimates O PECITICITY
» QFT-GIT and T-Spot are expected to be
more specific than a TST
— these tests are relatively specific to M.
tuberculosis
pooled QFT-GIT poolef:]i.T.ST
specificity 99% specificity
BCGH iy 7 sults 85% Results
vaccinated positive tive n______ Negative
Mo. % TST-
vaccinated/ Inter- Vs, %
No. No. +f pretation | No. +/ No. +/ No. +/ QFT-GIT-
Country Subjects  evaluated (%) No.tested (%) criteria* QNo.valid %) | Mo.tested (%) Cutoff Mo.tested | (%) | p-valuett
Germany®  Children aged 023 (0) NRM NR A 19/19 (100} ND*™*  ND 5 2/23 (9) <0.01
O-11 yrsw/ .
lymphadenitis 10 823 | (22) | =00
Germany®  Children aged 02z (0) MR NR A 21/21 (100} ND ND 5 22/22 100} 1.0
0-T7 yrs w/ respi- ;
rator infection 10 22/22 |00 1.0
Japanttt  Adult students 1401168  (83) o168 (0} 58160  (99) G168 (4] ND ND ND ND
Denmark High school 381124 (31 0124 (0 241124 (100) 0 (0) 10 116124 | (94) | <0.01
students & staff
Itaty™m Mostly adults 114 (7) 014 (0) C 1414 (100} 014 (0] MR 88 |[1D::|:| ND




BCGt-

vaccinated T-Spot resulis TSTresults
No. Negative Indeterminate Negative 2 TST-
vaccinated’ Inter- —_— s
Mo. pretation  No. +/ MNo. +/ No. +/ Fa T-Spot-
Country Subjects evaluated (%) HIVY status criteria® Mo, valid | (%) Jtested (%) Cutoff Mo, tested| (%) |[p-valuett
Germany®  Children aged 0—11 yrs w/ 0149 [ MR A 1819 (95) 4/23 (17) 5 223 9] <0.01
lymphadenitis 10 523 (22) <0.01
Germany***  Children aged 07 yrs w/ 21 () MR A 21 (100 1/22 5] & 2z/22 | (100) 1.0
other respiratory infection 10 22/22 | (100} 1.0
South High school students 131131 (100 MR E 1117131 (8s5) P (o) 10 103131 (79) 0.26
Koreattt 15 126/131 95) <0.01
Linited Adults with & w/o pricr 018 () MR C 1718 (94) o8 o) WD MDD MDD MD
Statesdsd MACTM disease
! SE—
specificity: 88% Poole_ql TST o
specificity: 86%
[ )

The lower estimates of TST specificity compared with
QFT-GIT and T-Spot might be attributable to

— false-positive TST results following BCG vaccination

— exposure to nontuberculous mycobacteria.
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NERBBRBERAE T OEATH

G2 E 3 R

#R, Rx &3t

(n=450) (n=219) (n=669)
Fo A B M
GROEME X 47 (10.4%) 15 (6.8%) 62 (9.3%)
ME OFF R0 133 (296%) 39 (178%) 172 (25.7%)
BEAORREP.L 116 (25.8%) 66 (30.1%) 182 (27.2%)
EOEEs % 80 (178%) 30 (137%) 110 (16.4%)
EAL QORI % 27 (6.0%) 22 (100%) 49 (7.3%)
BEE0O0BRNE> 5 47 (104%) 47 (215%) 94 (14.1%)
T %)
5 269 (598%) 40 (183%) 309 (46.2%)
'y 181 (402%) 179 (817%) 360 (53.8%)



NERBRABERAEA T ORI XALRELER
L kmaays ]

TR - sl &3

Ba 4R X % 35l (n=450) (n=219) (n=669)

EE 233 (774%) 163 (93.7%) 396 (83.4%)
LN 68 (22.6%) 11 (6.3%) 79 (16.6%)

THH 301 174 475

R R SW (20
EY: 4 1 (0.3%) 0 (0.0%) 1 (0.2%)
il T 0 (0.0%) 0 (0.0%) 0 (0.0%)
v B R 0 (0.0%) 0 (0.0%) 0 (0.0%)
B 1 (0.3%) 0 (0.0%) 1 (0.2%)
TR &SR R 0 (0.0%) 0 (0.0%) 0 (0.0%)
B Al 7K (il A K ) 2 (1.7%) 0 (0.0%) 2 (1.1%)
Jif &5 4 4 1k 13 (4.3%) 0 (0.0%) 13 (2.7%)
X AEWEK 4 (1.3%) 1 (0.6%) 5 (1.1%)
B il 0 (0.0%) 3 (1.7%) 3 (0.6%)
W % 35 (11.6%) 3 (1.7%) 38 (8.0%)
Bk B 5 5% 23 (7.6%) 4 (2.3%) 27 (5.7%)
3 R A 37 (12.3%) 2 (1.1%) 39 (8.2%)
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QuantiFERON-TB Gold#X 5 total 21745 1%

QFTHE & X
5 4 5] BH BH BHEE  RR ol
AEFOMER 275 170 38.2%
(%P BT 168 47 21.9% <0.001***

115/217=53%




B R AR St R R E A ?ﬂ'ﬁ%}i)ﬁ (T.T) RAm&EXR 89

£ 3 LV T.T iR
5 i 5 e EE BE®E RR  pf
k#46  Cutoff R, 112 80 41.7%
I 10 hd 23 24  511% 1.23  0.317
#4446  Cutoff R, 114 141 55.3%
e 10 Er 67 105 61.0% 1.10 0.280
Cut off 11 B, 161 94 36.9%

15 gd 108 64 37.2% 1.01 1.000




BURAAER (T.T)
o QFT R R

Cutofl 43 i 3 o Kappa piE —H %

FIrd

# 10 = 4 108 (80.6%) 30 (29.4%
A { ) ( : 0.514 <0.001™* 76.3%

0.329 <0.001*** 68.4%

B M 26 (194%) 72 (70.6%)
10 ¥ 154 (86.0%) 149 (61.6%
s = ( ) ( ) 0224 <0001 58.7%
B M 25 (14.0%) 93 (38.4%)
15 @& 4 217 (822%) 86 (54.8%)
i3

W 47 (17.8%) 71 (45.2%)

3 (%) B ow %




B8 54058 B9 H LTBIG

BLOOMR BT ¥ PO EEZ ¥
(n=22) (n=32)
5 B
AT 4 (182%) 3 (9.4%)
R 18 (81.8%) 29 (90.6%)
Ligd 3 1
GOT
e 3 22 221476 (11-35) 5 232125 11 30)
34 0+17.0 27.5+11.6
A% E1EA 4 (15-56) 24 (10-58)
% EIEA 10 23.2+8.4 (1335) 13 25-&"9-?{9_32]
A #E % £ 64 A 4 265+72 (21-35) 0
28.8+17.0 32.1+19.7
A 3% % 918 A 11 (9-66) 22 (14-101)
GPT
17.0+10.0 33.2+12.4
AR B AT 22 (7-41) 9 (22-52)
2531162 2124114
A% F 148 A 16 (10-47) 25 (5-47)
21.6+16.1 47 5467 4
mESEIEA 20 (7-72) 4 (9-148)




GOT it

| I I
-]
~ I I I I I

i I I

i :1|1E A #3EH F26{EH EERAES
SN ¢ am——




6@ 7




s AR BHMAEY HMNMERMAE T A
BV RARMBAABHEFNG S
HERERRARGHERBA.7% > B 5
FNEHERERE RXREHERA55.3%

* ABEFTNANHAL R RARGLER A
S11% > AERE TN H A T L FAm
e ® A61.0%




o AW ¥ v 1L RQFT-GH k% % 38.2%

» A% ¥ B TQFT-GH % %21.9%

* QFT-G 42 A&+ > 80%TSTH A
F5

o ZUQFT-GE £ ALTBI > BA%AK » 4
R#%382%  BLHA21.9%AH% 4
/3




- ANR:Y. E LT YT

* A H A GOTHGPTAMN120(3.7%)

*  — 4 GOTHGPT A #200(GPT: 255)(1.9%)
o A F — 1B x(GPT: 198)L— 44t R, (GPT:

255)% BAEfTm Ak c BAMRBEIBA £ A4 H
B,

¢ AA— MR BB EATHER ¥ ™S5




LTBI 748 &4 a3

CHEHFHBERENRBREBETESZ
ER > THERAELBRRLHYKRERRS

o 4+4 8 % ARINHER /4918 B &9 Rk B
AmnE o LRIELBARBHED 10>
0°>1; 192350 Rk BHMMELE
BB P




et LA 3R

s FREMBERAERE RMERRBREABRR
REASERE RRAAR

c BATHENE
« 2% QFT-G Tl » Rl $#QFT-G
o ZFARAFQFT-G =TH > RITTEERATST
m R FITF A E £ 0 2410 mm4E A cutoff
AR LTBIg) %% s “N

] ) 215 100111
ggg&gi 5 mm+E & cutoff/E A ARk

ES R ﬁﬁ&{u R BMHELTBISY S
ﬁﬁ-:ﬁ‘l%i ﬁ- & R## BY76




s KR BBRBEBREEZGERRZ BT
R b RCE$ D

o RE T BRI MHBELLERLIERD
sb—3tr > LABFFR—FZIH 0 FH
HATR B RBRQFT-Gook E » 364
2 VILRAIEHBRELEL(TSTHR
W5 RQFT-Gh 2 #15)







	長照機構潛伏結核治療與照護經驗分享 
	大綱
	  肺結核的自然病程
	2008年估計之結核病發生率
	投影片編號 5
	2007-2009年結核病個案管理指標監測
	投影片編號 7
	年齡別結核病發生率
	投影片編號 9
	結核病死亡個案之年齡分佈
	結核病個案追蹤十二個月治療結果監測 �2005-2008
	臺灣新診斷結核病個案之HIV盛行率趨勢
	投影片編號 13
	�「加強結核病防治—十年減半全民動員計畫」� ~ 國家型結核病防治計畫 ~ �
	臺灣結核病防治績效
	臺灣現行結核病防治行動方案
	接觸者檢查落實及開始高危險群LTBI治療
	大綱
	Koch’s Old Tuberculin
	Koch´s Old Tuberculin
	Purified Protein Derivative (PPD)
	針頭位置 (肌肉, 皮下, 皮內 注射)
	投影片編號 23
	The Science behind T-SPOT ®
	Performing the T-SPOT.TB Test
	Interpretation of Results
	Estimates of Sensitivity-QFT-GIT
	投影片編號 28
	Estimates of Sensitivity-T-spot
	投影片編號 30
	Head to head comparison in sensitivity
	Estimates of Specificity
	投影片編號 33
	大綱
	投影片編號 35
	人口密集機構特性
	人口密集機構結核感染群聚??
	投影片編號 38
	投影片編號 39
	投影片編號 40
	投影片編號 41
	投影片編號 42
	投影片編號 43
	投影片編號 44
	投影片編號 45
	投影片編號 46
	投影片編號 47
	投影片編號 48
	投影片編號 49
	投影片編號 50
	投影片編號 51
	投影片編號 52
	投影片編號 53
	投影片編號 54
	投影片編號 55
	投影片編號 56
	投影片編號 57
	投影片編號 58

