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The Incidence of Serious Infection among Rheumatoid Arthritis Patients
Exposed to Tumor Necrosis Factor Antagonists

Hyun-Ok Kim', Kwi Young Kangz, Ji Hyeon Ju’, Ho-Youn Kim’, Sung-Hwan Park’

Department of Internal Medicine, Gyeongsang National University School of
Medicine, Jinju', Department of Internal Medicine, Chungbuk National University
College of Medicine, Cheongjuz, Department of Internal Medicine,

The Catholic University of Korea College of Medicine, Seoul’, Korea

Objective: We wanted to investigate the incidence of serious infections among the rheumatoid
arthritis (RA) patients who were treated with tumor necrosis factor @ (TNF-«) antagonists.

Methods: We enrolled the 175 RA patients who were treated with TNF-« antagonists for at
least 3 months during February 2003 to July 2008, and these patients were in the SMART-b
cohort of Kangnam St. Mary’s hospital. Patients were prescribed infliximab, etanercept or
adalimumab. The data was retrospectively collected.

Results: The incidence of serious infections among the RA patients treated with TNF-a was
significantly increased according to the survival analysis, as compared with that of those patient
treated with conventional DMARDs (p<0.01). The most common serious infection was pneumonia.
There was no significant difference in the incidence of serious infections among the three TNF-«
antagonists used in this study (p=0.96). But the serious infections occurred more often in the
patients who received more than 10 mg methotrexate (MTX) per week (p=0.02).
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Conclusion: RA patients treated with TNF-« antagonists had a higher incidence of serious
infection. Therefore, close monitoring for serious infection is needed for RA patients who are

receiving TNF-a antagonists.

Key Words: Rheumatoid arthritis, Serious infection, TNF-« antagonists
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Table 1. Baseline characteristics of enrolled RA patients
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Characteristics TNF- @ antagonists group (%) Conventional DMARDs group (%) p-value
Number of patients 175 375
Age (years) 51.7+12.4 53.9+12.8 p=0.05
Male : Female (%) 26 (14.9) : 149 (85.1) 49 (13.1) : 326 (86.9) p=0.57
Duration of disease (years) 11.0+£7.7 9.5+5.5 p<0.01
Dose of MTX (mg) 11.0+4.3 10.6+3.8 p=0.09
Dose of prednisolone (%) p<0.01
0 mg 44 (25.1) 15 (4.0)
<5 mg 115 (65.7) 321 (85.6)
5~10 mg 15 (8.6) 39 (10.4)
>10 mg 1 (0.6)
Comorbid conditions (%)
Hypertension 25 (14.3) 80 (21.3) p=0.05
Diabetes mellitus 16 (9.1) 25 (6.7) p=0.30
Cardiac disease 7 (4.0) 11 (2.9) p=0.51
Renal disease 2 (1.1 10 (2.7) p=0.26
Pulmonary disease 6 (3.4) 27 (1.2) p=0.08
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Table 2. Incidence of serious infection in RA patients

TNF « Conventional
Serious infection antagonists DMARDs
group (%) group (%)
Pneumonia 4 (2.3) 4 (1.1)
Herpes zoster 3 (1.7) 4 (1.1)
Tuberculosis 2 (1.1 2 (0.5)
Abscess 2 (1.1 1 (0.3)
Cellulitis 2 (1.1) 3 (0.8)
Sinusitis 1 (0.6) 1 (0.3)
Pyelonephritis 3 (0.8)
Upper respiratory 1 (0.3)
infection
Total 14 (8.0) 19 (5.1)
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Fig. 1. Incidence of serious infection in rheumatoid arth-
ritis patients according to TNF- @ antagonists ex-

posure (p<0.01). *TNF-a@ antagonists group,
T conventional DMARDs group.
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Table 3. Characteristics in RA patients exposed to TNF @ antagonists according to serious infection

Characteristics Serious infection Non-serious infection p-value
Number of patients 14 161
Age of patients (years) 48.4£9.3 52.0£12.6 p=0.3
Age of RA diagnosis (years) 35.6£12.0 41.3£12.9 p=0.13
Male : Female (%) 3 (21.4) : 11 (78.6) 23 (14.3) : 138 (85.7) p=0.47
Prednisolone p=0.98
0 mg 4 40
<5 mg 9 106
5~10 mg 1 14
>10 mg 1
Comorbid conditions (%)
Hypertension 1 24 p=0.43
Diabetes mellitus 1 15 p=0.79
Cardiac disease 7 p=0.43
Renal disease 2 p=0.68
Pulmonary dis 1 5 p=0.43
1.0 R A13ME F WA Fohe Zo] EAold. A4
* i -
08 P SHHFF22] 739 herpes zoster®] WA RIET} Frt
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Fig. 2. Incidence of serious infection among TNF- ¢ anta-
gonists (p=0.96). *Infliximab, TEtanercept,
TAdalimumab.

A AR TAZS o4 Edehi wejol gt
sHlZolEg EPW o2 WA Ago
el A% zETol el g WEs} Frhe
Wb gt @), FobesnAd Baeld LS
d el ¥9IE W, wE) A, 98
FeiA Qor] @), £ ATNAE g TNF-¢ A
T3 YubHel DMARDs FobE AAE Hel 9
3 471% Fedol 9ell(1.6%), A=Al ol (0.9%)

2 Ee A4 H2 Y Aol olHle] HuE
(3:_]‘

=
Z|slH Bolg AlgH2 herpes zostere] WhAlo] 7

it

Z A8 FollA] herpes zostere] ¥WHAlEo] 3% H
15 vk A (20). =7 o] AFeAE 3 TNF-
a AAE ALt FollA 2.3%2] herpes zoster HHYE
< Holx 9lv}t. wEhA] herpes zoster®] WhAo] =&
Hl&& A% A Fulel=3A ] A B &
TNF- ¢ Al AU MTXE Fof 3 Zo| ddez A7
Hrt,

dEANE AAe 2
ol gk Wololl Tt ALS ste Hor U4
A At @21). & INF-a AAE Adstes S T2
AEAN AP em Qs Adle] WAsE Zle
2 A gem B ASFY & TNE o AAY
adalimumab, infliximab, etanercept= =5 t} A9

WAs Aol glvkm elA vk (2223). wEhA
& TNF-oAAE A8sk7] Aol Al el A4

AAE AW ES Adatn Aok 22). S inflixi

— 250 —



— A 9] 3 INF AA A EF

A

mab®] 7Z-¢ Aol A9y ARE Fevl Ea
=Hoom o3t Fulel Axl o]io] =2 w3
th 24). =29 3 Kol ol FulelA3A
PRl A e frdgo] 7173t 1’4114011 Hl3f oF
2l A= Fotstda & 2 ALgE Fol
A ok 4 Ax ZHEekE EJJ} Ak en. &
ATelAE F 40l07%)2] Aol AR 7
TNF- @ A|AF3} 9ubE 9l DMARDs FoFd 2+t 2
od7F vt =il 53 3 TNE-e AAIE Agse
TollA HEARE 24|19 W] A9 A HAAR AJE
g F RS AN A A &S B 3Rl
AstF om, o] = 14|+ adalimumabg AF&3l3 4
MG Foll H-E Fukst 52490 Y2 whays)
gl ol adalimumabs Fo F whAYgl EHubA )
off i3t =2le Hxet AR FEIdeh (25). whet
A & TNF-a AAE Fold 7% A4 olgd =
o)A ] WA Aol AR 9 ZA AAAE
7hAok & Zlo g AztEcl BYho] 9 Ade] Wk
Ak g e 149 A5 AL 3 TINF-a AlAlE
etanercept] &M infliximab& o] HHS 3ixlol| A=

=
ﬁsﬂo] 6‘]— 74: Hl—xﬂ*]_;(] g_}?— 7—1:]—‘

Lo

g TNF-o AAZ Xg9ta Qe oA Aze
Zredo] whAYRE ¥ 237 ¢k TE vlaEds
] A7 EAelv FHkEl AR Sl Xelvt
Adel w=gt g TNF-a AlA] 7holl AZbet 7hede] wb
A Apole WEEA ¢kghrh. YHbH o & elderly on-

set rtheumatoid arthritis (EORA)2] 7]550] 604 32
65A4] o] %ol A3t FulelaAA S oulgtel (26).
w3k 654 ool Frulel~BAd FhAtoA Az
Zedolvt A 5o Whale] Frleithe Havlk 9l
o @) Wb 654 o] aAPFFNAME & TNF-
a AAE AL ¢ dom w3k Ax 1y He
3kxtEo| Z713kol ulel & TNF-a AlA7E ndH 3
oA Foixls HIEE Z7F & Zlo g A7 Ho] 65
AE 7IEes ‘7—?"?} Zked e “'a"”o v]5L Ak
i o | B A e ey Aol 7F §la

==
myFE VTSR

r

o sA8 MTXS $%% 10 m
Rl wl MTXS] Sl 10 mgF ol ol
A AZRE ZHdel W WS B ) SREgle
o ol AWl BAol 7 wkE Ul A% FolA W
AAAAE O ol A8 Hel A el

Ae 27 ARew »M e
Bl i} TNF- o A4 A-gake 2ol

A 3el|e] of A Fako]l WA slglt. @ TNE-a A|A| S

i

Fof e A 3ol g slvere] w
4ot el gdebe vt dged @7 £99

A AR oy Fge FHE I9E U 9
oto g Z}7Z} 1o|%] wkAsl9lc)

T3 3 INF-a AAE Fo Wbyt Fwbgt 3at
FollA 11085 HEe2 Fodt o5& =4 2
Az REAG A7 216(19.1%), FAgo] 174
(15.5%), WS A £33k 283 g3 169(14.5%),
FoJ7|7+e] FE87) 149(12.7%), 532 T A o] 124
(10.9%), vl& FA7} 124](10.9%), 2 2do] A
U 57t 40ll37%) 2l SHR ARE & T
N A7 14d1(127%) 2 dAE R FrHEE o
frolle 284G FAE JPAR F2ALort 7
ojsle] X g a7t E& HlFE AAERE Fof A
o 9gx1¢] FE3t Aol Hasjrty Azt

L Xﬂi&@% FH W Fl 2
o}
A

rhu

B Ao AiE 3 TNF-a AAE Fof wre 3}
A-roll A LubE el DMARDsToll vlall Az 7+
o WhAo] TAIH o2 {oetA Fr =t whet
A & TINF-¢ AAE ALt 4= Ads 7244
o] kAol =9 wlodof slw] gt Aol gt A
AARZR B AA o]2]9] Quanti-feron?} 7S
AZE A AA BHE Hesle As 2ok

g oz A4,

il

o

it

1) Firestein GS. Immunologic mechanisms in the patho-
genesis of rheumatoid arthritis. J Clin Rheumatol
2005;11:539-44.

2) Botsios C. Safety of tumor necrosis factor and inter-
leukin-1 blocking agents in rheumatic disease. Auto-
immun Rev 2005;4:162-70.

— 251 —



— gk Fule]l ek A] A 178 Al33Z 2010 —

3) Taylor PC. Anti-tumor necrosis factor therapies. Curr
Opin Rheumatol 2001;13:164-9.

4) Moreland LW, Schiff MH, Baumgartner SW, Tindall

EA, Fleischmann RM, Bulpitt KJ, et al. Etanercept 16)
therapy in rheumatoid arthritis. a randomized, Con-

trolled Trial. Ann Intern Med 1999;130:478-86.

Genovese MC, Bathon JM, Martin RW, Fleischmann

RM, Tesser JR, Schiff MH, et al. Etanercept versus
methotrexate in patients with early rheumatoid arth-

5

~

ritis: two-year radiographic and clinical outcomes.
Arthritis Rheum 2002;46:1443-50. 17)
6) Schneeweiss S, Setoguchi S, Weinblatt ME, Katz JN,
Avorn J, Sax PE, et al. Anti-tumor necrosis factor @
therapy and the risk of serious bacterial infections in
elderly patients with rheumatoid arthritis. Arthritis
Rheum 2007;56:1754-64.
St Clair EW. Infliximab treatment for rheumatic 18)
disease: clinical and radiological efficacy. Ann Rheum
Dis 2002;61:1i67-1i69.
Doran MF, Crowson CS, Pond GR, O’Fallon WM,
Gabriel SE. Frequency of Infection in patients with
rheumatoid arthritis compared with controls: a population- 19)
based Study. Arthritis Rheum 2002;46:2287-93.
Ellerin T, Rubin RH, Weinblatt ME. Infections and
anti-tumor necrosis factor alpha therapy. Arthritis
Rheum 2003;48:3013-22.
10) Kroesen S, Widmer AF, Tyndall A, Hasler P. Serious 20
bacterial infections in patients with rheumatoid arth-

7

~

8

=

9

~

=

ritis under anti-TNF-alpha therapy. Rheumatology 2003;
42:617-21.

pneumonia associations with prednisone, disease- mo-
difying antirheumatic drugs, and anti-tumor necrosis
factor therapy. Arthritis Rheum 2006;54:628-34.
Dixon WG, Watson K, Lunt M, Hyrich KL, Silman
AJ, Symmons DPM. Rates of serious infection, in-
cluding site-specific and bacterial intracellular in-
fection, in rheumatoid arthritis patients receiving anti-
tumor necrosis factor therapy results from the British
Society for Rheumatology Biologics Register. Arthritis
Rheum 2006;54:2368-76.

Dixon WG, Symmons DPM, Lunt M, Watson KD,
Hyrich KL, Silman AJ. Serious infection following
anti-tumor necrosis factor « therapy in patients with
rheumatoid arthritis lessons from interpreting data
from observational studies. Arthritis Rheum 2007,
56:2896-904.

Park HB, Kim KC, Park JH, Kang TY, Lee HS, Kim
TH, et al. Association of reduced CD4 T cell res-
ponses specific to varicella zoster virus with high
incidence of herpes zoster in patients with systemic
lupus erythematosus. J Rheumatol 2004;31:2151-5.
Nagasawa K, Yamauchi Y, Tada Y, Kusaba T, Niho
Y, Yoshikawa H. High incidence of herpes zoster in
patients with systemic lupus erythematosus: an im-
munological analysis. Ann Rheum Dis 1990;49:630-
3.

Wendling D, Streit G, Toussirot E, Prati C. Herpes
zoster in patients taking TNF alpha antagonists for
chronic inflammatory joint disease. Joint Bone Spine
2008;75:540-3.

11) Doran MF, Crowson CS, Pond GR, O’Fallon WM, 21) Askling J, Fored CM, Brandt L, Baecklund E, Bertil-

Gabriel SE. Predictors of Infection in Rheumatoid
Arthritis. Arthritis Rheum 2002;46:2294-300.

12) Listing J, Sttangfeld A, Kary S, Rau R, von Hinueber
U, Stoyanova-Scholz M, et al. Infections in patients
with rheumatoid arthritis treated with biologic agents. 22)
Arthritis Rheum 2005;52:3403-12.

13) Curtis JR, Patkar N, Xie A, Martin C, Allison JJ, Saag
M, et al. Risk of serious bacterial infections among
rheumatoid arthritis patients exposed to tumor ne-
crosis factor @ antagonists. Arthritis Rheum 2007;56: 23)
1125-33.

14) Bongartz T, Sutton AJ, Sweeting MJ. Anti-TNF anti-
body therapy in rheumatoid arthritis and the risk of
serious infections and malignancies: systemic review 24)
and meta-analysis of rare harmful effects in rando-
mized controlled trials. JAMA 2006;295:2275-85.

15) Wolfe F, Caplan L, Michaud K. Treatment for rheu-
matoid arthritis and the risk of hospitalization for 25)

— 252 —

sson L, Coster L, et al. Risk and case characteristics
of tuberculosis in rheumatoid arthritis associated with
tumor necrosis factor antagonists in Sweden. Arthritis
Rheum 2005;52:1986-92.

Schiff MH, Burmester GR, Kent JD, Pangan AL,
Kupper H, Fitzpatrick SB, et al. Safety analyses of
adalimumab (HUMIRA) in global clinical trials and
US postmarketing surveillance of patients with rheu-
matoid arthritis. Ann Rheum Dis 2006;65:889-94.
Centers for disease control and prevention (CDC).
Tuberculosis associated with blocking agents against
tumor necrosis factor-alpha-California, 2002-2003.
MMWR Morb Mortal Wkly Rep 2004;53:683-6.
Hyrich KL, Silman AJ, Watson KD, Symmons DP.
Anti-tumor necrosis factor @ therapy in rheumatoid
arthritis: an update on safety. Ann Rheum Dis 2004;
63:1538-43.

Gutiérrez-Macias A, Lizarralde-Palacios E, Martinez-



— 9% 9] & INF A ARF AR A7 7red —

Odriozola P, Miguel-de la Villa F. Tuberculous peri- patients. Arch Gerontol Geriatr 2006;42:225-31.
tonitis in a patient with rheumatoid arthritis treated 27) Wolfe F, Michaud K. Biologic treatment of rheu-
with adalimumab. Clin Rheumatol 2007;26:452-3. matoid arthritis and the risk of malignancy analyses

26) Turkcapar N, Demir O, Atli T, Kopuk M, Turgay M, from a large US observational study. Arthritis Rheum
Kinikli G, et al. Late onset rheumatoid arthritis: cli- 2007;56:2886-95.

nical and laboratory comparisons with younger onset

— 253 —



