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Abstract

Systemic juvenile idiopathic arthritis (SJIA) is an autoinflammatory disease characterized by fever,
rash, and arthritis. In actual practice, SJIA is sometimes confused with Kawasaki disease (KD), as
they share clinical and laboratory findings. Compared to those with KD, patients with SJIA present
with more frequent joint symptoms and organ dysfunction and have more severe overall laboratory
findings. However, it is important to note that clinical and laboratory findings of SJIA can also occur
in severe forms of KD. Hyperferritinemia and elevated interleukin (IL)-18 levels are highly specific
for SJIA and can serve as useful biomarkers for differentiating SJIA from KD. The most significant
difference between SJIA and KD is the chronic nature of the disease course. Therefore, the possibility
of overlooked SJIA should be considered in patients with KD who present with recurrent fever, rash,
or arthritis. Approximately 0.5% of patients with KD are ultimately diagnosed with SJIA. Although
the relationship between SJIA and KD is still partially understood, it will be an interesting and
important research topic for KD-like hyperinflammatory diseases, including SJTA and KD.
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e

AolE T A(uvenile idiopathic arthritis, JIA) 4otollA 71 &3t Fule]A Agtoltt
[1-3]. <A Fu}e] A8k (International League of Associations for Rheumatology, [LAR)=
JIAZ AAIY(systemic), 25T F (oligoarticular), THaF (polyarticular), A4E (psori-
atic), T2+ A¥F (enthesitis-related), U&7 (undifferentiated)2] 6714 o} (subtype)
o7 HI3trH4]. o] F HAIY AotEHAE A(systemic juvenile idiopathic arthritis, SJIA)<
o5ty A, 52 S OE o}y 9] JIASE 5= EXS UERATH2,5]. 3T HEfAY
2] SHoA A5TEF JIAY thE E JIAZF A7FE 9 (autoimmune) 7149 9] sf EAYst= A
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I 27, JIAE A7FES(autoinflammatory) 7143 ATH o2 dEHA JH5-7]. ©]
3k 2o]FE B2, @2 AR/ JIAE tHE of 9 JIAS} FEdoF of= I dg
O & ZFF3itH8-101.

AR GO, SJIAE BEGES F SO SHe T ABRCH FAT UAS X B4
08 B 2oby] 94 AP BEHHE 97k A PrHIL 12, ofe] R 2ob] B4 3

o 3 7IRAH (Kawasaki disease, KD) SJIAS} FH&8ljof ok= 71 $23 3= F
UoltH13-15]. whebA, Fube| A ZE7HEGE ofy 2t KD HAE7HEE SJIA%F KDOJ Aol of
St o]gj7} " asich B Ao SJIAS AL, SJIASF KD GARd T xlolF, 18] = &
St Bt F7HH 02 1Esfok T ARl tisf| 71&sto], KDE =5k A/4d9lolA SJIA
o} KDO| #AIE oldfiote dl g EE 7|8 A4S AlFste i gt

ol
S5

H=

[ —

1. SJIAQ i

1) B9/ &of

SIAE 2508 (40%50%), A F(20%25%) T2 2 B3t JIAS] ok (10%-20%)
o AW 7, HHAE EFOZ gH}3,5]. THAFL 1-54]0] A5t 104] 0] F A7opo]]
A= 2HAYSHY ) 164 o]Zof 2RS4 e AEH(adult-onset Still's disease, AOSD)
olgt E2}H10]. T AYH(Still's disease)®] 7Hdo] MEA FHEWA, SJIAE AEH9)
oty F sz HAHATHIG6,17]. &, 28HS I Ao whet i) 4019 (pediatric onset)
299129 g1A), i) 898 28 (7122 AOSD), iii) k=813 (elderly onset) AEHOE
EFEITH18]. £ AFolA & Aoty 2gHoghe &of thAl 164 HTtollA] H e qf JJIAZ,
164 o]A}ojl Al st g AOSDE 7]&9] 80l5 AL

2) FR 43 MV IE

SJIA9] 3t B2 TH(~100%)7} EZI( 80%), T A(50%-85%)°ItH19]. HA, TI-2 X
& 25 o] A& == ol tE ol 9] JIAS HEE= d4l S4dolth ofF S A 39 T
oJAt9] 11 Y(quotidian, spike fever)S E AT} wE2A AT 207 Eof2th(Fig. 1A). 4t
Fo] = = 23 FHtsh wif- d50f HolA|ut, sfFo] HH ofu} Ho|x] gk=tH1,19].
A, IR 2 A2 AR U AR B Aol B8 (evanescent, macular, salm-
on-pink)°|tHFig. 1B). SJIAS] L7 Xeto] =R == E44 Aol A T, FARRE BHA o
Zlo] KDY o JutegA A% 89, F4, F47], 22| A HS-19(coronavirus
disease 2019, COVID-19) 5 #¥d Zg} 18|11 opul7IH| 2 (abacavin)2} 2 T EZH}O]
HAA U HUERI(phenytoin)¥} 22 4 #A| 2 okE o] R o2& AT 4= SItH20].

AR, BEYS S0 WA BRIt B2 §JIA e Y 2710 &5, 75 5
o THAZ AHTTH16,17]. SHATE 30%-50%2] A= A¥ TREFo| HHAE Hoj, 4
T S T S AS TAcA] 971 ® 18] mEbA T Sl e, A
2 gl B TS YEl = aoket FadofA SJIA 7FsAE 1LE sk Zo] Fasitt
3t 4 2lell, JIA EAE2 HEAIH, 1S, AFAS S5 Holw, A3t AL
A A3 (pericarditis)o|W TAEH oA (coronary artery abnormalities, CAAs)o] E<21E
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Fig. 1. Typical fever pattern and rash of SJIA. (A) Quotidian fever and (B) evanescent, salmon-pink rash observed in children with SJIA. Fig. 1(A) has been
modified with permission from [7]. SJIA: systemic juvenile idiopathic arthritis.
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ATH21,22]. SJIAS] 8 S ILAR Zdt7]=o] Bt = Qict4]. SuEA L, SJIAS] 8
5 J% KD 3Alo A = 3= tH(Table 1)[23-251.

3 g45

SJIAS] EEAT A2t gHFo 2 SJIA-AT HASHSJIA-associated lung disease,
SJIA/LD)} A &S Hmacrophage activation syndrome, MAS)7F 9P 4= QL
ThH26-28]. SJIA/LDOE H ¥ W(pulmonary hypertension), ZH&AH A3 (interstitial
lung disease), HEHZ(pulmonary alveolar proteinosis), A& ®H H(lipoid pneumonia)
o] ZZHATH26]. SJIA/LDE 20134 o]#ofe ¢ =& ghgZF oz of AR oy, 2 uhagul
T7t F7keke AR FIA BA19] 5%-7%C1A EETH27]. SIA/LDE Alst 955hs-
oty 2k, A=A A (biologics) X &2} AE|o] F7Hgtetar g TH2s].

MASE T Az} thAAZ7F AU A S =0 WAst= B35 JE=, ATt AAAS(sys-
temic inflammation)¥} 715 (organ dysfunction)& 3 0.& 3H}H29-31]. MASE= SJIA
2Ex}9] ~10%0ll A EILETH29]. MASE E5F A AISHER I A(systemic lupus erythematosus:
~5%) KD (~2%)2F 2ol At 4592 R8T &= Sl o2 4o} AgloA L YAYsh| dii
o, JIAZ AgH oz E=HE Wllo] H7]%= JITH30]. SJIA EAtollA| SJIA/LDY MAS7} 2t
HEH APFES 30%60%= A S7FHH28,31]. whehA] SJTIA EAtofA] o] st S-S =
7] Q121517 fJste], F4F AR E AARE 2R 47141 AT Al sfof gttt

FlEo
=Ry =

Table 1. Diagnostic criteria for SJIA (ILAR) and principal features of KD

SJIA diagnostic criteria [4]" Principal features of KD
Fever > 2 weeks Fever 2 5 days (diagnostic criteria)
Arthritis 2 1 joint Arthritis [23,24]
= 1/4 following criteria
Evanescent erythematous rash Polymorphous rash (diagnostic criteria)
Generalized lymphadenopathy Cervical lymphadenopathy (diagnostic criteria)
Hepatomegaly + splenomegaly Splenomegaly [25]
Serositis: pericarditis, pleuritis, or peritonitis Pericarditis (common on ECHO)

Y To diagnose SJIA, fever + Arthritis + > 1/4 criteria. Arthritis is not an essential criterion in the PRINTO definition [2].
SJIA: systemic juvenile idiopathic arthritis; ILAR: International League of Associations for Rheumatology; KD: Kawasaki disease;
ECHO: echocardiogram; PRINTO: Paediatric Rheumatology International Trials Organisation.
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2. SJIAQ} KD2| SAFHE} X101H

1) G5tz Hol

Table 2°l= SJIAS} KDO] £ H|15lth. §JIASH KDO] S AH2 54 o|st= FARSH
o, golo] H]&-L2 KDoA AtF o2 =t KD7} 9-2uehE Esto] Fotilof 2| GoA &
o= 9, SJIAE A AAZCE fARE Rl & HAYRITH3,23]. F Agke] 7o) 4a
2K (infectious triggers)7t A Ei= IPHA 0 & Bl Zolgt FAEARE, ofZ| 71|
5] ghel i el mlAgE2 glet5,9].

AAldFo] SJIARF KD 5-52Q1 E4o|gh= HojlAl, & dghe] Bl ¥s]7] ¢ th2
AT AL7F AJFEATHI2-35]. A Aol A, SJIALF KD+= AOSD, PFAPA (periodic
fever, aphthous stomatitis, pharyngitis, and adenitis) S3+, WA EH(Behcet disease)
7} 3, e ARA A7FES A (polygenic autoinflammatory disorders)ol] ZEgHe

Table 2. Comparison of characteristics between SJIA and KD

Cardiac complications

CAAs (possible), transient?

Variables SJIA KD
Demographic/etiology
Age 1-5 years & 1014 years <5 years (mean 2.4)
Sex M = F (other JIAs, M < F) M>F
Race/ethnicity No differences East Asia
Infectious triggers NA, possible? Important, but unknown
Distinct cytokines IL-18" IL-6
Clinical
Fever Quotidian, spike = 2 weeks Persistent = 5 days
Rash Evanescent erythematous Polymorphous
Arthritis Symmetric (~80%) Transient (~V5)
Organ dysfunction” Possible Possible (e.g., KDSS)
Laboratory
Neutrophilia Common Common
Thrombocytosis Common Common
CRP elevation Common Common
Anemia" Possible” Possible”
Abnormal AST/ALT/albumin” Possible” Possible”
Hyperferritinemia" Possible? Possible”
D-dimer elevation” Possible” Possible”
NT-proBNP elevation Uncommon Common
Treatment/outcomes
1stline DMARDs, steroids IVIG + aspirin
2nd line Anakinra, tocilizumab Steroids, infliximab

CAAs (~25%), long-term sequels

Pericarditis (~40%) Pericarditis (common on ECHO)
Disease course Polyphasic, chronic, recurrent Monophasic, acute, self-limiting
Mortality 0.6% (6/962) [43,44] 0.02% (2/14,916) [23,42]

" Principal features of MAS and can be seen in SJIA/MAS and KD/MAS.

% Laboratory findings for severe or atypical forms of SJIAand KD (e.g., active SJIA, refractory KD, or incomplete KD).

SJIA: systemic juvenile idiopathic arthritis; KD: Kawasaki disease; M: male; F: female; NA: not available; IL: interleukin; KDSS:
Kawasaki disease shock syndrome; CRP: C-reactive protein; AST: aspartate aminotransferase; ALT: alanine aminotransferase;
NT-proBNP: N-terminal pro-brain natriuretic peptide; DMARDs: disease-modifying antirheumatic drugs; IVIG: intravenous im-
munoglobulin; CAAs: coronary artery abnormalities; ECHO: echocardiogram; SJIA/MAS: SJIA complicated with macrophage
activation syndrome; KD/MAS: KD complicated with MAS.
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the 2ol &Rl=drH22,32]. E3E F Ao a4 Al 71 HE SYLARIA-e (tumor
necrosis factor-a, TNF-a), EF71-1(interleukin, IL-1), IL-6, IL-18 5 AXHGA|(in-
nate immune system) AF|E7}9l(cytokine)?] A&, FA Wsleh= Aol vl A tH34,35].
F A% 47 | dE FRoHANE HYstE o g TRy = ES Ho|7|E 3t} & &
o IL-69+ IL-18= F A8 B S7IHAIT, AA] =5 Hlwstd IL-6 sk SIARG
KDoA a0 g =11, §HHo] [L-18 5 k+= KDE T SJIAA] A& 0= ErH{34].

AT 7, EE2 JIALH KDY 5541 S4Felth11,12]. F dgke] g2 A %
Tl ¥HgokA] gon, thE Aopr] g4 AgEtt A% E=(prolonged) G0l BHA A
o] 284 TA(Fig. 1B} SJIAS] AE AR 544 240/A[%, KD FAAE =
A A TEETH15,20]. TE S QAL AR A= A& E = 7ITtol= ZolE HolA|H,

KD &S] oF 1/3014 ER1EtH23,24]. 7|74 T Ae] 23 S/ oy A9k 4%t 3
B]9] SJIAY KD $HAofl A #&EY, 53] MAS7H R Q?i% o FHHE 5 ‘:}[29 30].

AREA Rl AAR 472 KDE SJIACA Alstth. RIg, $47571s, 8405715, C-Ht
Sohal(C-reactive protein, CRP) A%, 7ta4AA] 71 ALRAEZ _T’_ﬂlﬁ]‘:d J=0 gA
SJIA (active SJIA)9] F-8.38F A 47901t} 36,37]. SFAIRE, o]2f3t A2 222G (refrac-
tory) KD} 71bA7 W £3557H(Kawasaki disease shock syndrome, KDSS)#} 22 4]
3t e o] KDoA = TAECH3S-40]. AAZ, CRP A5, W18, eI/, 4u37h5,
taAA 7 ALENE S v]=445k5](American Heart Association, AHA)2] A=A
oA & (incomplete) KDE e ff E-8-5l= HAM] 2] 3o]Ti23].

1HHH IS D-o|FA(D-dimer) 45 MAS7F =S o) S8HE= A AA
A Aot 31]. Wb AR S Ty, vAS, E1EAS 5, MAS EA0] ?
2 HEE AZolA, Hedi} D-o|gAE 23t MASO] tiet AEHARE AIslioF 2
[37,39]. A1 At AE N-got HUEFo| kB E|=(N-terminal pro-brain natriuretic
peptide, NT-proBNP)9] 452 SJIAETE KDoA Solct41].

=
=

F

3) X282 Z2f

5 Ao gt 71 E2ZQ A5 AolE HItKTable 2). 1&} A=2AZ, KDE AH
FAF MY ZF2ZE(intravenous immunoglobulin, IVIG)E, SJIAE A$xd FFulg A
Al(disease-modifying antirheumatic drugs, DMARDs)S AMESIH5,23]. FA|9H 34}
o] A, Addee] sut, AW FEE 5, Y Yol wet IR A2 F A A=

o] FEAoE AE&H AF 501, JIA TR0 FF FAESo] FHEEAY MASTH I E
A= W, IVIGE g 4= A2L[30], A=E-8 KD &A4o]A DMARDs = HHAAA o] £
Sh= Alo|EFE2AEH(cyclosporine)°]H WEEZ AN 0| E(methotrexate) S ARSI SHch
[42]. 2 7 Ao A BESAAY ARG Hle7t S71RIthE AE $8% A 54 S5Holt
(30,311.

712k9] v ARl A FES2 KD A A=A aEfsior & 7Y 583 A0
k. SHAIRH CAAs®t ATt 2 KDY 583 A1) £:710] SJIA SAtol A wEEo =
Wgto] Ak o2 TEg &4 QlrH21,22]. Go et al.[15]2 SJIA #AF9] CAAsE B Z-score
7} 2.5 wgto] AT 1270 ol AASHE ek B sttt SJIA SRt A T2E CAAse] o

https://doi.org/10.59492/kd.2026.4.1.e4 5/n



Kawasaki Disease and Systemic Juvenile Idiopathic Arthritis l(awasa kl D IS

https://www.e-kd.org

S AR7L HEotu g, o]of gt 744 A7t E asi

A 7] vd3t o f= §JIASH KD9| 7 F83 Aol AoltH12,15]. JIAE 4
o] AX ZA4to] eale} oFslr} HHE | =(polyphasic) AHE Holth KD: F471(1-2%), of
T3713%F), FE71(6-8F)5 AA 271Y oW A7] Ao]& 2 Z(self-limiting) T EHTH23].
KD 9] oF 3%= A= 7% opA|T, thi-29] ekak= @i/d(monophasic) A& E<l
o} JIAY APTES BETAAIE A=) =T+ TA /A= oY, ofA7kA]= KDE
=2 A0 R 7H5HETH23,42-44].

SJIASF KDY AT} Aol & Agke] Zixido] 488 4= Qlrh. Boyarchuk et
al.[13]= 1) AiH o2 4%t DA, i) LT E@FH [L-18 5719t 22 FAK 24 1
231 iif) 2 Ane] w3t of g Folgto 24, KD A S04 SJIA SIS AR 4= 9l
oHa AQkstoiTt.

3. F7MH 1At

1) SIAZ ZIEl= KD

SJIAS KD+ S04 E9] ol At YF KD TAH= BHEF 0|1 T/ 2 Q1 gy}
A, B A A5 FFH 07 SJIAR ATE 7| Sheb{11-15]. u]= A[14]91A, 6
N 53t KD &4 54 TS of Y 0.2%(10/6,745)= JIAR XF= Ut B
ottt SJIAR X¥E KD S-S %A 2 Ayt KD St 4eh A4 S/4H(A3E
2, IVIG AR, MAS @)a HAME 24 E157Hs, ALRETES)S Uetdlct i
oF AH15]0A41 %, KD 249 0.5%(8/1,765)= HSHOE SJIAR A=}, SJIAR XI5
= KD 7 8% F 59(62.5%)°14 CAAs7E ER1= =t FAHEY] BE WL 65 o[ 4
AJotE| i 2T oiwte] AFEY ARE 0|88 AF45IAE KDE A F2 tx
o vlsf, KD ®Eo] 3| 4ofoflA] SJIAY T A1 = 24 o[ F O & &34t

2) MAS

MASE F 23] 35491 gZolct, MAS7E 3HH SJIA(SJIA complicated with MAS,
SJIA/MAS)2F MAS7F g8 % KD (KD complicated with MAS, KD/MAS)= SJIA?} KD9J
71 At QGG o2 R HETHG,46). MAS7E =W = F3to] QAFH, AAM] &AL &
o] AR FARRATH7, 111, TS F Age] Hoshy AdE & o fARIRI d& S0,
SJIA/MAS 219} KD/MAS 3o A 35202 [1-187 QlE]H|&-y (interferon-y, IFN-
7)9] Z717F ERIETH47-50]. SJTA/MASSF KD/MASS] 94, Wosha] GAMS AR,

1B AE7HEL2 KD, SJIA ¥ MASE 349 2% A E - (same disease spectrum).& 7+
A& F9H15,501.

MASE APLE 30% ol4He] X|g&0l gHZo g z7]o] Adste] AF2 07 A 7dk= A
o] Fa5H29]. Hl2d Ei= [L-18Y §5= &t SJIA A = KD Aol A MAS &
Ay o BGE 27)of AT 4= QITH47,48]. T3 LEE SJIA (~10%)2F KD (~2%)X-tf, 415t e
9] SJIA (~30%)2F KD (~7%)°141 MAS AR E7F 3A] S7F6HER(31,39], A3 A5
EF513 oA} Hho] Agt AAFFARS HolE SJIA $AkeF KD St Al MAS & 7HsAS 1
{sfjof gt

o
mk o

AN

https://doi.org/10.59492/kd.2026.4.1.e4 6/M
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3) KD-2At 21F 5 Hzt

COVID-19 53 A]7]9] Aoft}7| #9855 T (multisystem inflammatory syndrome in
children, MIS-C)°] EXE®A], KD-FARSANKD-like symptoms), AAEE L A7 54
2 542 sk &of HYT A0l FEUATH40,50]. KD-FAF #HHS AEHKD-like
hyperinflammatory diseases) o= KD} MIS-CERtF ofue}, EAJ4T5 57 Htoxic shock
syndrome, TSS), KDSS, KD/MAS, SJIA, SJIA/MAS 5©] Z3HetH51].

Fig. 20+ KD} KD-GAF 5 AHE2S S5 T (severity)@F THdSH chronicity)ol] whet

EFOFATH39,51-55]. 7 Ak AF-A 2l W e]7| o] thE =P A Q1 EAjo] A|9t, ALl
A7) 5 A olgH= A4 AP (clinical phenotype)S 533ttt SJIASE KDO] AR T 2to]H
< oJsfiste AL thdet F79 Lopy] RAS A= HejgE Aot AgH ol f
B2 XS AT Aol

=

SJIAS KD g3 A A0 B2 fARE Hof Iddog =9 4= it
KDel H]sf, SJIA0IA 4 S433 47| 5ol 2okl ARtAQl HAM £A % Astet. shAE,
EAAQI SJIAY] A2 At g9 KDoA TEH = AE olsfdlof gict, &+ Fghe] 7}
& 58% Aol A Ao st o 7Y Aot wEhA KD S g, Ul B
A S4= A0 U= 3%, 1HE SJ1AY] 7Fs/dS atgfsfof gttt AAE, KD St
9] ~0.5%= FF# o= SJIAR A3ttt MIS-C, KDSS2 KD/MASS}F uht71A] 2, SJIAS 4
o}7] KD-§AF 45 Aol Z3A1Z 4= Sitt.

KD/MAS
(~2% of KD)

KDSS
(~7% of KD)

MIS-C
(MIS-C: KD=1: 10)

Refractory KD
(~15% of KD)

Chronicity

Typical KD :
Recurrent KD PFAPA <10 yr SIIA<16yr AOSD =2 16 yr

(~3% of KD) (PFAPA:KD=1:7) (SIA:KD=1:30) (AOSD:KD=1:220)

Fig. 2. KD-like hyperinflammatory diseases can be classified based on severity and chronicity. In
addition to refractory KD [39], MIS-C [51], KDSS [52] and KD/MAS [53], KD-like inflammatory diseases include
PFAPA [54], SJIA and AOSD [55]. KD: Kawasaki disease; MIS-C: multisystem inflammatory syndrome in
children; KDSS: Kawasaki disease shock syndrome; KD/MAS: Kawasaki disease complicated with macrophage
activation syndrome; PFAPA: periodic fever, aphthous stomatitis, pharyngitis, and adenitis; yr: years; SJIA:
systemic juvenile idiopathic arthritis; AOSD: adult-onset Still's disease.

https://doi.org/10.59492/kd.2026.4.1.e4 7/nm
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