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Guidelines for Prevention of Tuberculosis in Patients with
Rheumatoid Arthritis Treated with TNF-alpha Blockers

Seung-Ki Kwok, M.D., Sung-Hwan Park, M.D.

Division of Rheumatology, Department of Internal Medicine, Kangnam St. Mary’s Hospital,
The Catholic University of Korea College of Medicine, Seoul, Korea

Introduction of tumor necrosis factor (TNF) inhibitor for the treatment of rheumatoid arthritis
(RA) induces not only significant improvement of symptoms and signs of RA but also substantial
inhibition of progressive joint damage. Such therapeutic efficacies of TNF inhibitor have led to
a paradigm shift in the treatment of RA. In spite of its dramatic effect against RA, it is now
well established that the use of TNF inhibitor significantly increases the risk of tuberculosis in
patients with RA. Therefore some countries have presented guidelines in the use of TNF
inhibitors for rheumatoid arthritis to reduce the risk of tuberculosis. Korea Food and Drug
Association (KFDA) have also provided guidelines for treating latent tuberculosis when using TNF
inhibitors. In this article, we reviewed the general epidemiology of tuberculosis and incidence
rates of tuberculosis in RA patients and those of RA patients treated with TNF inhibitors. We
also introduced methods for the diagnosis of latent tuberculosis, and various guidelines published
in different countries in managing tuberculosis in RA patients who were to be treated with TNF
inhibitors. Finally, we suggest requirement of more appropriate guidelines for Korean RA patients
who are candidates for treatment with TNF-inhibitors.
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interleukin (IL)-1, IL-6, tumor necrosis factor (TNF)- @
T ASA AEFIIC] Fofdivts A2 A 4
A 9 IFOAE TNF-a9 o] ZFa3le F
Ao AAdelet (2-4). HZ FAT Fobel=BAE A
EE Slsle] vkt o5l MEEAI, IF TNF
AGAE 71E2] methotrexate®  EZ| &  disease
modifying anti-theumatic drug (DMARD)Xt} €43t
AN5aHNE Hol fFule=ided X5 H2F A
42 o Aoz BN Yo FHAAE QA
A] etanercept (Enbrel), adalimumab (Humira), inflixi-
mab (Remicade)”} TNF ZEAZ R7AEZ oA F
kel =g d AH3F d7tE wekorm  infliximaba
Frubel @A 3ol A= Fol7lES vhEEA &
< Aol 2007vd 68 AA oA A3t 3714
ofA| o]g]ell golimumab, certolizumab, pegol 52l Al
2% TNF Z3HA|Eo] /Miks]o] Az J4AE Fol

O ). zelEme g% Felesagsel Aol
TNF AahA] A48 23 Sold Aoz A=
INF A4hA A& A BAgew 9hxA A%
5 AZA o4, FFsY 4T T Aviuiel
Mg, A71E Fred 2elm A Fol gl 94k
o g BAVE HE Ae Au o] Frbel
Aolth (6,7). Aulol oI Ade &Fel wely
oAl Aol Sl8l th¥-e] ZreielA uele]

A=
WE EAE Ao® FeA An 89). TNF-ak
ATl oI £F] AN Soll FH AUL 5

YARE TNF ZgA7} 7 aubsg
TNF ZgA] Aol 9lo]A 7 Fsllof & Hol
tl. ol ojzutetellA] TNF ZhAl A& A Zaiat
wol ot gl X gof g 2HE gkl A A3

3 glem] (12-16) 53] AN A% 9 X gl

A 2% 2007 —
FAE 73 ek seElvele] As A9 §4
o ubAlE BCG AZEE 18] isoniazidell tigk
B
A=Sha |

gol 9%} t=ue INF 2gA A% A A
aje] Agk 9 A gel dig WA s ohE 5
o gleh FlAE A EFELAY PRl
A INF ZgA A4S A FEAN 2R uE
g uk ek (17).

oo ¥ FAHAE T W Tl 4
g AE, frubels AR A8 Fo Ae
|3l TNF ZFA| Agoll whg 2wk
o] F1Z9 BHUSS Ampad o),
of Eqi=lo] FEAME Zidel] 7] FH
Z Ab(tuberculin skin test, TST)E v} -Fslctx <&
Z interferon-7 (IFN-7) assayoll tHslo] <olH
(1822), TNF 708 A& A 7ol AnAgol
sfo Qrolizzl gl
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T 109 73.07 9 ¥ UAES eI 9o
w604 o] tho & 20t A Aol =& ¥
ATy EXE Holw Yt} 2004 % AAIRA7|F-
FA Azl e sk OECD 7Mi=a% Z¥
WS B AEe] 1909 A

t} 3ul, wlke} 18w} =3 A
t} 2,54, vl HC} 1000 o)A =L Zo
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ol Aol ZHAE AowE FAEM (22,23) A
A|A|l HIV/AIDS A4AL 39 F 1% Adle g Aw
ghel 2004 A AlA] A7 AW A B £
9007t olm Aso 7 wig 2009t o] Abdsle A
oz dHA Ut 23).
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Ao AREE STHAIA A8 A
sto] wilg- FrbElo] Slgel ofE] Fe] edTollA]
2 absA 9l (26-30). Fulela@:Aed skate] A
3 WA Eol| Pelols HuEul Xjolrt gk =
WAl o3k Bauge] ofstwl TNF ZAgAE
A&slA] b Fubel =B Shatoll A A4l Kt
7kl vk HaiEe] gl
27,31,32). 279 BI% o]g} §A% AIE Ho
T TdEel HEE vt (33-35). Carmona T2 2=
Aol fFubelafAe] AES R 3 A
oAl INF ZgAZ gz ke Fulelz=3bdd
Ao A9 v ¥ Est dubiFa vl asle] 4
o Z713FS Raslgerm (34), Askling 5 29
dle] Fulel2RAdd gAES dldoE TNF 2
A2 Folutx] ok Fule|agbde] shate] Ae 1t
A P57t gukl vlaste] 2w FUHEHE Ha
shadek (35). 2y 919 BHuEd ke Al Wolfe
T2 Fuleladdd #xe] A9 wAEe] A

1
3} vlazste] FrbelAl fevhal Harsigit (36).

Aa gl

3. INF ZEH| ALS0l| [HE ZsY 4ME

Folelagd e Aloll A TNF ZAdA A8 3 A
o] Wk Eol Pelod= olm] @ dFEo] WHE
oh (11,32,33,35-37). W fFobelaaAde] A5 of
Ao g 3k AdFollA infliximabo & X Wk FulE]

2R AFolA A ] =T Ak <

t} 32). F2le] RAEE TNF ZAgAY FFol ulet
ekzte] zpol7} 97l slARr BE ATE| A TNE 2
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A A = A9 wAEe] dutdliE 9 TNF ZA3
AE ALsA 2 Frobel=iAdd AR S
h& Earslar 9lrt (11,33,35-37).

#loz wdde (20,25). o
Agkstar o] F &4 A e =7
7

ARGl diste] FYANE X el

FuAde] 2749 9 Bt $FA Aoz
AW e F e Aol
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(Aol Al TNE 7l AL Al Zade 224

< wEg vk led (17) A7l RE
gebgo 2 TST AES AAsta vy et
TSTE % 7FA ©3do] gleh. o]dell BCG HEH ol
e Aesh AT B FUE AL non-
tuberculosis mycobacterium (NTM)oll %% 7 -$-of
S FHY HhgS velle Zleg duiA gk
3] BCG cllA] ol AAel welvtete] 3¢ T
7} AuAuggke] A% AAn gdekm & >
t} (20,22,25). ®E3F TSTE HIV 29z 5 W
Aele) BAZONAA § LA A Frhee
oz dA el (22,25) FutEsRAS At
o AToAY Wk AsE ehl: 297 B
on, giFEe 3AELS 2ERo|E9l WY oA
& 28t welelAguz ST 91 24 HsA
o] vty 3 4 9t}

#ol BCGSH 919 mANrgol gl ANE 5
o]}=19l early secreted antigenic target 6 (EAST 6)2}
culture fibrate protein 10 (CFP 10)& o] -&3slo] AH|2]
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zl = ol IFN-7 assayZ}
e wol AAZ QoA ALET] AEslAT
(19,20). @A &&= IFN-7
FERON-TB Gold®} T-SPOT.TB (T-spot)®] 27H4] Z%
7 9iet.

T-SPOT.TB (T-spot)= XA 2] overnight enzy-
me-linked immunospot (ELISOPT)< o]-&3t vl o g
W e g mLE ARl RAel ¥ Held o
29 GATE 25004 10Nl o

assayoll= Quanti-

2] = welloll Y3 5% CO,, 37°CollA] 3}F F<F
ujofst ok, °é*ﬂ % ELISPOT readerg ©]-83}¢]

7 well®] g spotd] & ZFGsto] AF 7|F
o uwhe} kA o BE st} (19). QuantiFERON-
TB Golde A& ELISAEZ ¥ ©hAlE o] FojAr} =
A d=kal Ael® A" 1 mLE 37°CollA] &-F Z9r

ESAT 6, CFP 109} 7 wiekel] &=1& EdebA
e dE=ds o] wigdd. zela uA di

200 L5 ZF welloll 4] E2]&lo] assay kitE o] -83}o]
IFN-79] =& FA% IPN-79 5571 035
IU/mL o4 2% Fdoz FAget (19).

IFN- 7 assay$} TSTE M| 7|E9] AFAI}E
< F3lHEH IFN- 7 assay= 719 FAE7ZA Fgk
e TSToN vl EHE o|F& 7FAx ek ¢4
Sol=rt Fow A HAFE H% F wWel 3
eglon A 2447k ool & 4 ¢loem BCG
g} a2z} "whSo] Yrpe AHolr) (18- 2022) Kang &

< BCG sl Eol 74 = 3AtE o
2 3 odFolA IEN-7 assay (QuantiFERON-TB
Gold)e} 7|2 TST 7+e] UX| =7} HolA|m IFN-7
assay’} BCG HEE W oA FEAYE odF
sk Wl §83 WS Hag ok glek 1), =3t
T Futel =gkl el BxtollA] FEAN AgkE 9
3k TST9} T-SPOT.TB Aol AX|goll 3k l7o
AE 7 HAA A Aololles Axte] Ux AYs X
e 71 Aol (38).

ARAo = ,q]J_uHﬂw wodo] Wold glow u
o JAAE H& T HANA FEAHY] k&

3k TSTS H%‘* 7hedell gk eyt Hes)
3] BCG A Fol o4 auiddes 19
e W dFHez oile] v TSTZE |44

IFN-7 assay ZA3E a7 34 523
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Al 2% 2007 —

el 1
doll wek TNF AGAE Folne BA45E o4
2 so] HEA Y FRAN 44 W A
7 agE @ glek olol Al A4S 4
Boll 2 TNF ARl Aol ol Aa we o
Wl 918 AMe wESATG (1217). WA 2004
W Aekgellal MES Felutebe] TNF A9 A

TNF Z4hAl %29} Helste] 254 Ao

S 71
A=

WS AR og3 A (17).
1) fELE A=H| X2 HMX

(1) PPD Aol A 479
ol oA 7 A¥ xgH
R

(2) PPD AApollA 7379 =717 5~10 mm Aol
of &ete A MEH R oA kel wEh F
5A¥] A5 ofE AR AEE ote A§

© SlellAsh vpriA R 3] A A zHe] g
Qo= FHASA A 5E W2 Anks e 3
k.

() otefet 2E =& v
AA Azl gakglol A
gk

O A9 IAET 4
skel 2 A3

@ wE FF oded Aol Alfekd wEEA
7= Wwlo] glomiA(Hstd # £ AvF 2

=717} 10 mm = I
o] gL, BAAA

sl A= PPD WHE-
Hol] i3k X85 A%

o% Jt’N

£

Ao} F5 A

[e5

l"
i

WA Ad xgHo] 9ot BHAsA X8
o}

2) EEZso| X2 MU, 7|12 ¥ & A 4
ol we} ot AW Fo shiE X5F gl o]
2le] Awlol} chAllAde] A== Aol 3k
XA AE7te] A Ttk

(1) Isoniazid (INH), 90L& 4 6714)

- %L 5 (4~6) mgkegelw v 300~400 mg/
dayo|th.
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(2) Rifampicin (RFP), 4709

- §82 10 8~12) mgkeolH, dubgow BN
Al 50 kg ©] 600 mg/day, L u|7HS 450 mg/day
o] & Hsie

(3) INH+RFP, 3704

(4) RFP+pyrazinamide (PZA), 2714

- PZA €32 25 (20~30) mg/kgo|™, GHlE o
1,500 mg/dayE X3l 2,000 mg/days iﬂ}a}x}
S5 3th RFP+PZA 292 A% TelolA F
HEAo] HuEgona zHAZtolu) 7&%‘394
AL e Afele AgskA gkedh 54
o] X g 35 F5E] TNF Z3A2 Fol & A%t
= o] nigtA sl
2 F0l X9 TNF 2N F0i
FAkel 7 Ad XErt B %

fu

:\232

1t

Z

Z ne

= =

oot i

o X S

— e L = Rald
o i

w L g

°¥~N:{0'\“‘F30'|
r- © &
—Q‘N oZ"_,—-L
o
4o >
< =
o?’.._t‘t_l
on_\g
o*ﬁ'
e

0t

r°*-‘EL
Lo
o Koo
o
o %

[\*]
(=)
(=]
(9]
rf
2
i3
[
R

British Thoracic Society (BTS)
guideline (12) HEw Wz TNF 23AS AHE
4 A= Folut o|Hel Aol 7|
2, v oAad Lo o] Holl wal shehslA F
w wWd A A Agoliel wel TST A5 | 4st
<l A7 WAl el b TST Avbe
oqu] gle ALZ eisieh. Aol 7)shHe] 94
2 Aol AU AEE Xeray &£7o] 9
AZ7bll Al o] =XsteF st 9l
18 A Adolztx grlo] =W 43 2
A —‘?01 i TNF ZA3AE A& ste=
A ]_7.]] 7:1511 ;‘{]EE \:H—O ]—Z]—
X-ray®} AgtufekS 370wl 2QlslwdAl TNF
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INF A4S Folihe BE #AdA Fol Z&
oML 7HA] Ayl it FHAES & As
Ltz ek

Hol AL u|ZHr} As Gl Fo] <k 46u] A
= H Fov, &of uf BCG Al ZFol 253 e]7]
Wl TSTF e e S Qe A, w=d

4% R o4 isoniazidell WA & el A (13) &
o] sejvEl Fga FA% Heol gotx sAlch w
A ozt JEo| AskS ejste] "EE inflixi-
mab guideline (13)S AHHW RE 3x= 2 7

e
Aol g

Ao} A kAo n=EH A aex
ANE AAeke Fdel AeA WA Fslor st
tf. g TSTE 27 Algsfof sl Zdd(>2+)
o2 9w jisoniazidS 9/NYE FQF Fojulolol &}
w TNF ZgA| Fol 4 N Aol AAsfiof 3

o F5 A ARE BF Aok alm Soldt
< g BAAGe] gAlEw FH CTE ;=5
AAstck= Aotk o374 HA Adg AAZ
isoniazid o1& WIEE 3dhr}. Etamnercept Fo Aol
= =3 A& 11]*]3}3’— gk (14). L&
73~ etanercept®} infliximab 25 7|3 7§ Fol7]
& wxEH wET $£x7} 4,000/mm’ o] o]
Wz QI $X]7} 1,000/mm’ o]l IAER
TNF ZAgA9] A&& Algsla it
oflAl AHE ZHy 74 velmbd 7 velke] A
Aell 2= INF Z3A A& Al A S o
71 9% AHE Adslo] JFRISel o] g3l
tt. 2y AR R 5o AR E FRA
= ‘%L
A

_?L

s

_l::.

‘%‘SL 71E] TSTE -z o] &3
A& Akl vl & &3tk 4#A

IFN-7 assay= Aol Z3kxo] A gl
glvtete] 4§ BCG oAl Z*&go = 73% TST
o] Al Aol oje]go] JJom
e Aol dad Zow A —.%U‘r.

53 ¢

2 =

Sglvels A ukAlFo] F7F A E(intermediate)
of &3lE =7IE BCG A AHFT A¥ 34 X5
7 A9 Fele] o R Hgon HAR ol
Hoz Qeto] At 40d Bt AEHow A
15 1l §HEo| 7A&sta Qo) (24,25). 2007\

5
Al el SR A DA Ao Bl A

% % W oAl viwe olzlolst HIV FA 5
Wgel AN A W N8 hIToE AY

=] o] ‘E} (24). :Laqur %alura}g w#E3 9w
7l ket
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oleld mYIYF AHAAAe] e Aol o)
2 Aotk 2 YEA i}

Aol Ag AT D & 5 Qi Au LAgo] Y
%) A A AGANA HuABe] A
Aol vl Axmgke] glort (39.40) F A7lel4
Fe Aol gl Ageld.
W Flesaas BAE
Fog o] & elA 9rh ol
ol 20041 AleFHelA TNF A%HA Ag A A
o AEANE WEAGor] A B o
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