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Objective. Juvenile rheumatoid arthritis (JRA) may occur
in the wake of infection with several viruses including
Ebstein-barr virus (EBV). EBV remains an interesting
target. To determine the possible role of EBV infections
in the clinical course of JRA, we attempt to demonstrate
the radiologic changes and the frequency prescription of
etanercept rather than classic therapy.

Methods. Total of 87 patients with JRA, who were hospi-
talized in Hangang Sacred Hospital and Kangnam Sacred
Hospital in Seoul from 2002 to 2010, were assessed sero-
logically for EBV infection (anti EBV VCA IgM and IgG)
at admission. Patients with JRA were devided 2 groups,
one is EBY VCA IgG (+) JRA patients who had been in-
fected before and another is EBV VCA IgG (-) JRA pa-
tients who had not.
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Results. EBV VCA IgG (+) were seen in 55 patients
(63.2%). 31 boys (76 %) and 24 girls (52%) were infected
with EBV. The mean age of patients of EBV (+) JRA was
8.213.6 years and that of EBV (-) JRA was 5.3+3.4 years.
7 of EBV (+) JRA (13%) developed radiologic change
within 2 years, compare with none of EBV (-) JRA. 22 of
EBV (+) JRA (49%) with JRA did not respond to the clas-
sic therapy, compare with 7 of EBV (-) JRA (22%).
Conclusion. JRA patients with past EBV infection were
older in ages, more in male, more radiologic changes,
needed more biologic treatment than those without past
EBYV infection.
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S 2F o], 7+ (parvovirus B 19, rubella, hepatitis B virus,
Ebstein-Barr virus(EBV)) 532 dTAlo] Hux7|E 3
o} (3). A<l Fule] 24 ¢ (theumatoid arthritis, RA)oY| 4]
= 7A7g AdEX ) ¢ EBV & (anti-EBV antibody) =
X7} =9kom EBV & A TA| E(suppressor T cell) 7]
59 Aozl A9 4), EBV gz} 247} gl Ajolof] B
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A AAE 4G ol 3ol ol FeFg wIXNE A dopriA

sttt
CHAH 3 a
20024 1932E] 20109 129744 gt 929
74 499, 2 A9 Sob sl A ACR A
=3

=

ok 7]l o A%te] JRAE AIghk2 F 87 9] SkAE o
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1. REY 27 A 87¢E ACR £F& A2 §3
M2 &9 BAF ol 300134.5%), vk Aol 22¢]]

(25.3%), A A& o] 354(40.2%)°] At}

2. MYH|: AA) FulE 41146 (1: L1)e]A 3, HEH
BE 4 FAZo] 13:17 (1: 1.3), o= FAZ o] 8: 14

(1:1.8), AAo] 20: 15 (1.3 : Do|r}

3w o1E: AN MY AL 713741 FEFAA,
ofst B9 Aol 3 WY QYL 25 BAYo

A 712404, v FAYA 8.8+3.44], Aol A
6.0£3.341c}.

EBVel| Zedod el wmE JRA 3AF HIZ(E 2, 3)
Z A 8741 F 5590(63.2%)l 4 EBV 7+<do] glo] EBV (+)
JRA T2 2, 329(36.8%)°ll4 EBV (-) JRA 722 EFx5
ek

1. R84 B8 EBV (+) JRA T4 §EHEE £+ &
A o] 1740(30.9%), Tk JHA o] 15¢0(27.3%), A A1¥
230]](41.8%)°] %t} EBV (-) JRA TollA] §3wg= 4
FA o] 1391(40.6%), Th Aol 74l(21.9%), AA1E

Table 1. Characteristics of juvenile theumatoid arthritis patients

Age*: mean*SD

Type No (%) Male : Female (range)

Pauciarticular 30 (34.5) 13 :17 (1: 1.3) 7.124.1 (1.0-15.7)

Polyarticular 22 (25.3) 8:14 (1:1.8) 8.8+3.4 (3.6-15.5)
Aol 739+ EBV 7995 9A] 942 EBV (1) JRA #2. & Systemic 35 (40.2) 20:15 (1:3:1) 6.0+3.3 (0.6-14.7)
BF38l9th EBV VCA IgME RE 3x}ol|4] SA4lo g = Total 87 41 :46 (1:1.1) 7.143.7 (0.6-15.7)
A=) *in years.
Table 2. Comparision between EBV (+) and EBV (-) JRA patients
EBV (+) JRA (n=55) EBV () JRA (n=32) p-value
Male : Female 1:24 13:1) 10:22 (1:2.2) <0.05
Age*: meantSD (range) 8.2+3.6 (2.1-15.7) 5.3+3.4 (0.6-13.8) <0.05
RF 8 (14.5%) 5 (15.6%) >0.05
ANA 9 (16.4%) 8 (25%) >0.05
Uveitis 3 (5.5%) 5 (15.6%) >0.05
Radiologic changes within 2 yrs 7 (12.7%) 0 <0.05
Etanercept start 27 (49.1%) 7 (21.9%) <0.05

RF: rheumatoid factor, ANA: anti-nuclear antibody. *in years.
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Table 3 Comparision between EBV (+) and EBV (-) JRA patients by subtype

EBV (+) JRA (n=55)

EBV (-) JRA (n=32)

Pauciarticular Polyarticular Systemic Pauciarticular Polyarticular Systemic
(n=17) (n=15) (n=23) (n=13) (n=7) (n=12)

Male : Female 10:7(14:1) 6:91:15) 15:8(19:1) 3:10(1:33) 2:5(:25) 5:7(1:14
Age*: 8.813.8 9.2£3.6 7.1£32 5.0£3.6 8.0+3.0 4.1£2.7
mean=SD (range) (2.1-15.7) (3.6-15.5) (2.8-14.7) (1.0-13.8) (3.7-12.5) 0.6-9.7)
Uveitis 1 (1.8%) 0 2 (3.6%) 4 (12.5%) 1 (3.1%) 0
RF (%) 3 (55%) 3 (5.5%) 2 (35%) 2 (6.3%) 2 (6.3%) 1 (3.0%)
ANA (%) 2 (3.6%) 5 (92%) 2 (3.6%) 2 (6.3%) 3 9.3%) 3 (9.3%)
Radiologic changes 5 (9.1%) 2 (3.6%) 0 0 0
(%) within 2 yrs
Etanercept start (%) 8 (14.6%) 7 (12.7%) 12 (21.8%) 3 (9:3%) 2 (6.3%) 2 (6.3%)
RF: rheumatoid factor, ANA: anti-nuclear antibody. *in years.
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2. M9 H|: EBV (+) JRA TollA vl =31:24 (13: 1)
olgla ST &4 DAY 10:7 (14 : 1), oF5 B4
6:9(1:15), 43 15:8 (1.9 : D°]Ark EBV (-) JRA
TollA WdHl = 10:22 (1:22)0]9 3 ¥ EE &5
HAY 3:10 (1:3: 3), v BAY 2:5 (1:2.5), A4E
5:7 (1:1.4)9°]%ch.

i 013 EBV (+) JRA TollA ] od#d2 8.2:3.64)
3 SHHZ 25 BAY 3.8+3.84, tFTAY 9243
A 7.1£32419ck. EBV (-) JRA oA b olge
3234419 FHHEEE &5 BAY 50+3.64), ckF B
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Al Z3k Falel A el xH(rheumatoid factor, RF)= A A
8790 F 1311(14.9%)°11 4 Aol om] EBV (+) IRA T-oll
A 8l(14.5%) 93 FHHEZE &5 IAY 34(5.5%), tH
TAY 34(5.5%), AAE 24(3.5%)FF. 32¢0]9] EBV (-)
JRA Tl A 54(15.6%)9).27] &5 BAY 24(6.3%), Tk
A 2906.3%), AAA 10(3.0%) et F2H3tA|(anti- nu-
clear antibody, ANA)= 4| 874 F 1741(19.5%)N1 A4 kA
o]9lem EBV (+) JRA TollA] 940](164%) 3 FFHEEE
4 BA24(3.6%), thrRAH 5909.2%), AA1E 24
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2+ pannus B4 20|, A £, b A wg
2k, B e (subluxation), Ethg5o] 22 143ich

ANEUIFN

7. 241} = etanercept F7}: <} 3

ZAEA e T4 Y N g WA AA £710 2 eta-
nerceptE F7FgF ZA$E EBV (+) JRA ollA] 274
(49.1%), EBV (-) JRA T-oll4] 79|Z EBV (+) JRA Tl A]
=%tk FEHEEE EBV (+) JRA TollA] & 343 8|
(14.6%), tF5 JAF 790(12.7%), AAE 1201(21.8%)9. 5L
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EBVE AAAIF o2 Zitx]o] gl dEAQ =
vho]|H 22 FolA = 104] o] Fof] Fhedo] Ay
wol Ay Al 7l Sl FFo] I Fde Hole 74
7} ot Tlol A= 5A7HA] olu] tlREe] 4
A& Hfsted 23b9d o] Fof vhofst el A& #
t} (15). Gear 5 JRA 3}A}ollA EBV VCA IgG kA o]
431%% R P oL} (16) B AFoA = 63.2%0lA4]
EBV VCA IgG %A 22 EBV 7ol 37 o] 9dgdr} &+
FEZ B Gear 59 Toll4= EBV VCA IgG UA &
o] & WAY 9l o JAY ol ull] A o] A v}
Bl o) (16) B AFollA & & - ¥ o] 30.9%,
A 273%, AAE 41.8%°1Y 3L vl2H F53 EEE
Hoch o] ¥ EEE EBV () JRA 8] £3E9} v|=3t
Fdoldet. Fel & Hie w2 5~15419] 7178
A Zotolu} kAl el A4 EBV VCA IgG 44
HE3-& Hel 54mol|A] B AF -2 9.24), Wdul= 120 1
o]t (17). ¥ odFolA= EBV (+) JRA TollA FiH]
1.3:1, A% 821364921}, EBV (-) JRA 9] ¥iiH|
1:22, A8 53134412 2po]E Kt} (p<0.05). EBV
(+) JRA 77} EBV () JRA T9] o|& & Hol& & A7}
AAE JRA A7 B e vl R 3 e
EBV #tedo] o7} WolAm A A kA g0l Frtele
EBV 7419 Al A& wiedeles 93 = & e
2 A7

RE= 74 mlRke] &otoll A& =50, frule| =2 4ol &
HEE AU A ] mgk £ e I Wyl 9le 4o}
Fib7] ShobgellA RE A 73-57F ghom, i <A

o] ZAAAY §4 7|7ke] A5
ZoE HuE s Qe (18,19). =] B AL

FAEC] 5~31%F HiE il 9low (7-14) B dollA
£ 14.9%014] o|H <] odF9} A AxtE Holch EBV
(+) JRAOIA 14.5%0l1 A %FAd-S 293 EBV (-) JRA Tl
A E 15.6%FZ 7 - Aololl Xol7t gl FHHE Uy
o] Atw] Holk Xfo|= 9l%drt. o]= RF7} Aghe] 7] 1A
9l A9lo]7] Wl wHAH o2 2AEA ok Aol
ol vehbe A ¢ dvke AS AR &
Utk ANAE A9k Harof] o]shl JRA $lolollA] 30~66%
AR FAES Hola JJom (3), THEFA ] s1t
Eo] J& &g IAY o]7l oofollA] 7 =A veht
a1, Zof Futy] 9] whol = AAGelA 7hg G HE
£ 2elr}h 20). Tl E ol A= ANA A Eo] 2l 18%
low (8-15) YU Wl 4 Y 2%, v BA
3] 33.3%, AAY 95%7FA Ea il B dtoll A=
A ANA FAEL 195%, &5 BAY 57%, ok B4
] 57%, A 35%Z U} oA Tl ATt v
sl o) 2] 9] Aok xfol7t Qloich EBV (+) JRASH
EBV (-) JRA 7FE] Zpel&= $l9l o) EBV () JRA A A1
A EBV (+) JRART} =2 HIEE Bt}

FARGALG LS FAGAT Y 25

511 & g el HAHGg 1A
o]gl ofolol|A] & ow HFHo g L FAHPA= 15
~20%, T BAFHNAE 5% XA 2= Aoz I7

A ek 2. Tl AFE AR F2 £ A

A7 AgE R om &g FAY ghote] 6.3~9.1%A
wsle 2o 2 By glek (7-14). E AFollA e A
A $k2; F 9.2%0l4 FxEEA|T o] FHtEo] g er
R By 49 3EY F 309 F 59(16.7%)11 4 oF
T HAY F 226|014 160](4.5%)0M A4 FAE ol A = 354
Z 260(5.7%) N A A ZFxFo] Qo] L FAF oA
© =29 AT FARE AAE B o) sl gl
vl A E =& Holgrh EBV 7] o] B E 1pro] B
EBV (+) JRA TollA] 3¢]] EBV (-) JRA T-oll4] 5¢|& EBV
() ellA o ol WA o FAE ooe At
TAEEAA 3k Feoll ANA (9] Abe EF 39
(37.5%)°] %t}

JRAS] WA 470 2= 7)o AR=Z 24, &t
T, DAL A Fo] vebd ¢ e, 37l #A
EAele] A4, Bte, 3 A3, wee 3 o] FolA
= &5 Y T AUt (22). e ATl E 59.5% 2
ghotol| A WA o 7o) EHtEla, d=F] F3,
=xaT, A Ak 5ol 3471 £27o] 50.0%, B4 733t
v 3 o] FolAl= 59 v W3 9.5%AT) (14).
B AFollA = 217t A2 e B 5 AT o4
+ 29 JRAVE 7dl9om 22t o) 47dE Ao B pan-
nus A4 26|, AAD &4, oA WA vl F AL B9
& (subluxation), ZvhgFe] 27 14199ct. EBV (+)
JRA oA RE WA S o] go] WA= Q= EBV (-)
JRA Tofl nlgte] Aatel] glo A =5 o 43 AHE K
i & = Qlvh A9 RAOIAE &3 ZF el EBV #H%do]
EAP o (23), HZH(synovial fluid)oll4] EBV glyco-
protein 1100]] th3k T A|£2] vk-3-o] F7twlo] vk
7} ATt (24). JRACIA & 0]&} F-ASE HE-g-o] dofi}A]
EBV Ztedo] AW ol &t 425 o] & doezls
TE U Aol ol o B A7t £ ¥ ¥ AR

>

o)

o)

%] & &= NSAIDs, steroid, MTXS} 732 disease-modifying
antirheumatic drugs (DMARDs) &°] o1} 5 X g0
2 RkgatA] b2 7 ek (26). vk JRA Shxpe] #&ol
3} ==l A TNF-a, IL-1 52| A E7}2](cytokine)7} 7}
Fol vk Zlo] HaEglen (27,28) o] A E7IQIE0]
JRACA F3A QS 3l Ao ARMEA o] AR
9l &2 ekl RA N BE BE AR AAE
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o] A=}l U2l kA2l TNF-a antagonist (etaner-
cept)i= T A JRA X EE 98l 19991 v A<k
o] 1712 W AR AAE DAH X Eol A
Kol shatellA mabH ] X 87} H e} (29). 22lol=
Adalimumab (Humira)”} 2008d 29 ©}3¥ JRAS] X5 &
u] 3 Ak o] 715 W9k o | CTLA-4 (cytotoxic T-lym-
phocyte antigen 4, Abatacept) % 4] 20081 39 v} P4
JRAS] X B & n|3 FDAS] &|7}5 WHkth. Infliximab (Re-
micade), IL-1 receptor antagonist (Anakinra), IL-6 receptor
% HA} ek wat glo
U} Zobst Aol AE ok H7hE WAL Rasleh B
Aol e B 34¢0(39.1%)l A etanerceptS F7HH o
2 Agst9en, EBV (+) JRACIA 2794(49.1%)2 EBV
(-) JRAS] 7491(21.9%)°ll Bl3l =3kch(p<0.05). o} 7HA] =
]9} 9] Aol A& etanercepte] FAA T F ol ol
A= o]Fo] Fot EBV 74 of ok X &8 "ol thzl
et A3zt glo] FAA A0l ulat & 4 glo] old
g F7F A7 ded Aer A7t

£ AT JRA 3hatollA] o]H 9] EBV Zede] JRA I3t
o A0l ol G VIl il ol o
Ko EBV 7l Alde & 7 9l el odFell
Zpo] 7} 9lo] EBV 7Hedo] JRACI 1] %]= edgkoll thell A 4
23] 7= PEa HAH ol ARl Aol A o
7H4Q) A7t e Aeow

antagonist (Tocilizumab) -5

= ol tjg 3 RS
2 B

ob7kA EBV7} IRAS] 991918 73 AEE A

W EBV %ol IRAS] 73k, X Boll 3 vl S qlek

E Ae e AAlth B QoA = F 8749 IRAS
3hatol| A A< EBV ZFedo] JRAo A3ty wlel Az}

B3 AL Hatsh A8 F ABHH AAE A o]
Holl ofdl JgE mAEA FohriA shelrh B ol

A= ZHA | EBV ZH3e] 9I9W JRA 4171 EBV 7hedo]
UAT JRA ZhAfoll w3l vho] 7} Wkt Wxfol| A A whAY
3912 RF, ANA 59 HA &747 A RgFA ] 2A

ol = Xtel7} gllont, WAL H olds o & x#}
32, AubA ]l x| goll & w33l A] ol etanercept | 27}
o deagiglel sfAR BBV 79l A S & 7t 9l

F 79 Aol zpo]7t glo] EBV FHedol JRAC mX| =
gkl el Aes] & F= aldch 2l Aol
A i, 334 AT 5o Akl gl W 714
Soll thek A7} o] Fo] 2| A] gkolA] ofol] el oz T
B o] BAES Yo g B gEdT 2e
g Aoz AYzE ozt
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