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A Case of Kawasaki Disease Complicated by Clinically Mild Encephalitis/Encephalopathy
with a Reversible Splenial Lesion (MERS)

Ken-Ichiro TAKAHASHI, Satoshi HOMMA, Keiko SUZUKI,
Fumiyo KATO and Shigetaka SUGIHARA
Departments of Pediatrics, Tokyo Women's Medical University Medical Center East

We present a case of Kawasaki disease (KD) complicated by clinically mild encephalitis/encephalopathy with
a reversible splenial lesion (MERS). A 2-year-old boy was brought to the emergency outpatient unit because of re-
current convulsions. He had experienced two episodes of KD at the age of 1 year. Both episodes had been treated
with high dose intravenous immunoglobulin therapy (IVIG; 2 g/kg/day) and the patient had recovered from both
episodes without any sequelae. He was diagnosed as having KD based on the presence of 5 out of 6 criteria. After
hospitalization, the patient exhibited a persistent disturbance of consciousness and was diagnosed as having
MERS based on the presence of enhanced signals in the splenium of the corpus callosum on the 3rd day of illness.
Initial treatment with IVIG plus pulsed methylprednisolone (30 mg/kg/day X 3 days) for MERS was started. How-
ever, a high fever recurred on the 7th day. Additional treatment with IVIG plus intravenous prednisolone (2 mg/
kg/day) was started on the 8th day. The patient’s body temperature normalized on the 9th day and maintenance
therapy with prednisolone was continued until the 28th day. Despite some risk factors for coronary artery lesion,
the patient was discharged without any sequelae because of twice IVIG and aggressive steroid therapy including

steroid pulse therapy.

Key Words: Kawasaki disease, recurrence, MERS, steroid therapy
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Table 1 Laboratory data

<Hematological value > <Biochemical >
WBC 8,200 /uL 1gG 45 mg/dL
Neut 81.3 % IgM 7714 mg/dL
Eosi 12 % IgA 96 mg/dL
Baso 02 % Erythrocyte sedimentation rate 45 mm/hr
Mono 71 % Anti-streptolysin O antibody <10 fold
Lympho 10.2 % Anti-streptokinase antibody <80 fold
Hb 11.1 g/dL Lactic acid 12.3 mg/dL
Ht 337 % Pyruvic acid 0.86 mg/dL
Plt 19.2x10* /uL Anti-nuclear antibody <40 fold
<Biochemical > Anti-DNA antibody =20 IU/mL
Alb 3.8 g/dL Rheumatoid factor =3 U/mL
CRP 10.66 mg/dL Anti-SSA antibody negative
AST 79 TU/L Anti-SSB antibody negative
ALT 28 TU/L < Cerebrospinal fluid >
LDH 281 IU/L Cell <1 /uL
¥-GTP 26 TU/L RBC 1/1 ~ 5 HPF
T-bil 08 IU/L WBC 1/1 ~ 5 HPF
BUN 127 1U/L Protein 14.1 mg/dL
Cr 04 IU/L Glucose 92 mg/dL
Na 133 mEq/L Cl 119 mEq/L
K 39 mEq/L LDH 24 TU/L
Cl 99 mEq/L Lactic acid 18.2 mg/dL
Ca 8.7 mg/dL Pyruvic acid 1.17 mg/dL
<Culture > <Rapid antigen detection test >
Blood negative Adeno virus negative
Cerebrospinal fluid negative Group A streptococcus antigen negative
Stool negative

HHZHZLTWE, Wb ERERREZ a7

BRI DI R R BB IO e dr o 72 Mk

ENS
W5

119

iz

> (intravenous immunoglobulin : IVIG) 2 g/kg
YU /MCEENIR ThEE L, EEIRHEZ (coronary
artery lesion : CAL) Z#5& S 912iBm L 7.

FRIERE  ASKIZTARA.

HERE - FERE - Fily RS EFELL.

R - FH@ 5 388 COFEZE D, FHH»
O FAROALHE & BIFRITTEARA MBI L 72, 16 RptH2E
SRIFOSIFIZ RIS A 2 K 5 D B A I L7225,
S CRERIEHIC 2 o 720 18 REEBRIE AT WL A
ERERA SR 2 700, #9270 CTHKREML:. <
DHMBEGT L, BBk & B o7z, BEICTIR
BRAG A, VS OFLE, DU O RLHE & i
Jif % FR., JIRE O EESREIR 4 THH Z 37z LT 7z,
F 72, FREEIZTVRAZED B L TSRS
F < BT W AR O G 0F L 2 TABEI#E
Lo,

ABEEFRAE © R 39.3°C, HRERA AL % 729
7z, VEEDTRICAE L T 7225, A F IHILEE
Doz, FHER) ¥ NENZ AL 5 mm K& BE
FOfAIL, FEA LM RELEO 7. BCG

TS R ML LFIERO R o 72, Bkl NV
HHEIEZ 2 %0572 (JCST1). TEFRAHE R 18 S0
B DTCHER GG 1% 7 <, & OMA R FEH P L
IZRRD L h o7z,

#%ZEMR : CRP 1066 mg/dL & Bz i,
Bk 81.3 % & hF i EREAL, AST 791U/L & T #%hE Bt
% Nal33 mEq/L & 4K Na IfiiE % 7272 (Table 1).
I3 IL-6 1% 248 pg/mL & Wi Tdh - 72 (Fig. 1). F
72T T AV AR ERRAY, R R AR A L B
Tholz. WML > N7 Y BEETIZCTR53 %
WIS A K - Bl o MR EED S, LS
WA CHREBIIR (Z FLE T IZFRD e o 72,

ABR#EER (Fig.2) : ARRKROREEOZA2TIE8
HThole. ABifk, IBPHBIL, Bkl NV
KFL, RYikbidEz 272 (JCSI2). 4 3WmHIC
S YOEIOMERDEE L 20, RBICAESE
ZHMBL, I EERE 3 _Chg7e Lz, R
DAITIFI0 e oz, HEME D HWB L7
¥, IR CT % MafT L7z, BEER CT P R sz Bl
BT, (HIWPERRZE R I, BV =7 OJREIZRERD
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This case
(the 2nd day of illness)
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serum cerebrospinal fluid
Measured value Standard value Measured value
HEe 248 <5 (pg/mL) 40
Neopterin 14.3 <5 (nmol/L) 22,5
TNF-a <5 <5 (pg/mL) <5
SIS 3,040 484~1,407 (pg/mL) 800
-RI
STNF-R 11,200 829~2,262 (pg/mL) 670
IL-18 265 <500 (pg/mL) No data
Human Tau <10 No detection 520

Fig. 1 Cytokine profile

The cytokine profile pattern was similar to Kawasaki disease. A serum IL-6 was raised at

248 pg/ml.

hrode, BEEMAEZRITL72E 2 A, #ME 180
mmH0 & Gl TH > 7225, Mifuf<1/ul &#g
DOEITFRD o 72, #HUE L 728w+ 1L-6
140 pg/mL L EETH o 72, Wk TIEB BT
2 2~3Hz, 300uV OR¥EERD, FHIZ X 221
bZ UL, WIS X 2 &Il L 72 (Fig. 3). [WH
VAT L 72 BHES MRTARASC, BRI RIS T2 50
Hjf% & FIAIR CTEEGGRFE S, T1@EMEERTHT 2
WAKAE 5 2 BEI 2 5RO 72, [AIERAL % &b 72 i I K
L HoRR R C eI EE S 2 2 L, ADC map
TIIES Z7R” L, MERS O & A3 L7 (Fig. 4).
VR X b, MERS % &0k L7215 & W L
7z, SaEr a7 U2 g/kg ORERE IVIG) &3t
M/MEIEDOPIIR, MERSIZH LTAF VT L R
7~ (mPSL) 30 mg/kg3 HM®O A Fa A K%L A
P2 BEAT L 72, 85 4 9 HITIZ R 0 ISR 8L 2 520,
RIERS D 55 6 9% H 121X CRP 145 mg/dL ¥ T
RO, BTWBLIENELL, EilkL NV JCS
LI CRMLTW. HE7HRHIZ390TEHEE THE

B iR, NIBRAER D 4 RGO 72, 58I H IS
13 CRP 1150 mg/dL & & HIZ EH L, MiE7 V73
YEOT DD, JIIHOFR L 2R L 2 I H
D IVIG (2 g/kg) ZHEATL, T2, TIT I VOH
& 7L F=vuar (PSL) 2mg/kg/H#iF % Bt H
T 5N L7z, W HRAT L7288 MRI T, B
B RER O RN d LTz, #5995 H 121 360
CHITHAL, EHRDIEWHE L7 £10WHD
PRI CRP 355 mg/dL L ei#EHm 2 7. Z0
BIEFRT B2 LR {RBL, CRP OB % 72
LCPSL ##&IMNZZE L. 5 HZ &2 05mg/kg/
He oML, 27 B ICBBEL, 252895 HIZ
PSL Z# ik U7z, ABeH I HEAT L 72 OB 5 D i s
T CAL Z/RIBT AT RGO L h o Tz, ZD%k, 4
RIS 4 8] H o P58 (1T AR 6/6, #E S
237 0 M) ZROTBY, IVIG2 g/kg L HUlil/Mi
SRR TP, BB )% & MERS 12X %
WO tREEIXRO T, FREPEROMEERAE T
LAEMMILOTETH - /2.
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a1
40
39
fever 38
a7
6
35
Rash =
i Sheet-like [—
Extremity changes — e et
Lymphadenopathy '
Mucositis
Conjunctivitis
WBC 8200 2200 6300 8800 12100 12800 5900
CRP 10.66 7.05 1.45 5.14 0.37 0.07 0.05

—r 1 T T T T T T T T T T T T T T T T T T T T T T T T7T
thedayofillness 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Hospitalization Discharge

IVIG ‘.‘ 2g/kg ‘.‘ 2g/kg
Alb l I

- ‘ PSL 2mg/kg/d iv PSL 2mg/kg/d po ll PSL img/kg/d po ST 55
Fig. 2 Clinical course

WBC, white blood cells; CRP, C-reactive protein; IVIG, intravenous immunogloburin; IVMP,
intravenous methyl-predonisolone; PSL, predonisolone; Alb, albumin formulation.

L |
N UNEN AR AR S A AN AN AR N AN NN
Fig. 3 Electroencephalograph (EEG)

The EEG showed slow wave (2-3 Hz and 300 uV) in the occipital region dominantly.
Zz = Laxer 513 Z O & U CTIGRMETK, (KEIESCR
1. ZEICOWVT DO, ADH A # 4 55 W E B #E  (syndrome of in-
FIAIEBNILLT D 4 g5 CALFIED Y A 7 appropriate secretion of antidiuretic hormone : LA
DVEWERER & E 2 Sz, F, SIADH) Z2Z1FCw5. Mine 571, JIIIEHKET
1) % Na IfijiE % #8972 2 & &, Mol %IC & ) SIADH A& 21, £ Na
JIIE 9% CAK Na e 1 B E ISR 5N 5. MAEZFIET 5 & EE L TW5DH, K Na MUE IR
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Fig. 4 Magnetic resonance image of the brain
A: Diffusion-Weighted Magnetic Resonance image of the brain demonstrated that enhanced
signals in the splenium of the corpus callosum on the 3rd day of illness.
B: Apparent Diffusion Coefficient (ADC) map demonstrated that enhanced signals by Diffu-
sion-Weighted magnetic resonance image were low.

BRI ERE DAL L7z 2 7 102 8§ 5 g H
HY, KIEFTSH 3 H D Naflid® 129 mEqg/L
EITLTBY, CALBIEDE) A7 Tholzb %
b7

2) B A YA VIMGEERRODI-Z E

NEFFIZ B B A b H A > MUE (25 B IR 4 8
SE & HBFR L THB Y, vascular endothelial growth
factor R IfiLiFE IL-6 FfEAY IVIG A ) A 7 L AHBE$
% & SNTW 2 ASEGNT PN M & B O
P4 MHA T T FANICE DR EITo72. F
B, AFER]T D IMTE IL-6 1% 248 pg/mL, #E#H IL-
6 1% 40 pg/mL & &% R L TWw7z (Fig. 1).

3) MEAATHHEMETHo72Z L

F72ARREBITIE, #E IVIG #E ORI B % Filll
THLODREHEA 2T HEAETH > 72, IVIG AIS T
HDHT N, BRI & IRE) IR 8 R o H %
HZUVAZHTELTRHEDITFSNTWA. Kobay-
ashi &3 IMIE Na, G#EHLG (W) #H, AST,
IR ERILER, CRP, IM/MMREL, Higdsiliaz L7z IVIG
RIS FHKET & s L. Z2h i Nal33
mEq/L LUF T2 5, WGHMHE GBW) WH 4

TIREREL, AR EZEY) A LT DL, &
B2 86 %, FFRE6T % TH o7z iEL TWwAb.

THUEDZISIZEY X7 BT IVIG A B A
75 %, TEENRIHZE DS 36 BIZFBD LNz & fHE L Tw
%7 FlFAHEOHRTY, IVIG #IRAIGEIL S E)
RIRZE DA FACZ < 320, ¥ IVIG Rt % Pl 5
LEEEATRENT WD, REFIOBEEZ 3 71T A
BeiE 8 11, IVIG BAAGIEIC 10 M & EETdH b, EH
RIZBIED ) A7 BN EEZ b,

4) HRETH-722 L

JIES 5 FESE B2 B\ Tl B IR e 25 #1245 <
Rohd eI M " »Ddbs ToHMBELT, 2
MO MAE R & 2 MERED 1 HOADLELD b
HETHL7-0OLEZLN, EFT—FHRENT
WA RFEBNI N O 3 B H OB TH Y, &
BRRE DAL T D) A2 DB b EEZ ORI
DL sih & ARKAEFNE CAL D) A 7 i\ & %
Z7z. =7, MERS & &0 L2, METE
7ZHHTIEINE TIZ 6 BOIME" DD 5. T
07 Y REFENEFTITbIN, 209552
Bl CREEIIRE 2 2D THB Y, MERS % &6 L7211k
WILEBIRFEERE ) A 7 BSE W RN H 5 2 & 28
AEINTWEY, 6 pICHET 258 L LT, K
kU AdfdE (UF, K Na i) 23281 5 Tn b,
MERS OIS LT, FZ2ARHAREDL WA,
i Na IiE % 5 8 7K/ BIFE N T v ADFFIT X
B IMIEIEZ X > T MERS (B 20 0 55 PR 28 2%,
MRrLThlEREIShb2EEZONTED?,
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MERS T & i Na [fiJiE % @8 EICRS 27, £ 72,
YA bA A I LTS MERSHE B T, Miyata
5%, Kometani 5% 23ML{E LB H O IL-6 o LA %
Wt LT b, JIIRE, MERS & b IZRAEWET A b
H A ¥ T DHIL6 % TNF-o D & il & 78 0™,
Takanashi &°13)IIE9% % &Pk L 72 MERS O &
LT, INSETA NI A VISEORF & L CThbF
7> 5 MERS ~i#EJE§ 2% L ZR L TWwb. U EO#
J2» 5 MERS % &8 L 72 JIIB% Tl 2 o RIcm
A A A VMFERI T b 7 A MUEAETE L,
CALOV A7 % k@b LEZ LN

2. BEIIOVT

MERS DI 122 W TlE, Takanashi 521%, 44
AN IO O T HRERER CER L2 EHE L
Twb., —F, BENSPEEOREBELRDIZL
Vo) EEEEREOMET b H B, £ T, FKalT,
CAL O AZERITH o722 L, F72 MERS ®
FHEEZBLTATOA KO %2 &R 2k
WRULETH D EE R NNEHOEBEDOBIC
2704 FOMH S L 32BN EER»SH
0, FERE, AIEBIDSABEINEE L 7R R TlE, 47T
DINNIFFRFOERIEA T A FEMHAL2WET
Hotz. LrL, NEHICHTEATOA K29V A
BEOARITECE LT, 1982 4E12 Kijima 5% A%
D THE L TUREA OMEDDH ), S 5ITHIEH
ASABEhE L 2REE, B & 9 & 2008 EICBIfE S
TeERENRHREZ T A 0EI 0T Y AT
A P O Z > &7 2 LGSR (RAISE study)
DOFER, AT A SO HREEO AN L Bt
DAAEE N, AT 04 NEBEOMEDITHPZELL
TV TOH o7z, 22T, AR DOFE
IR L, WO mPSLICXk B2 A7 a4 FI5)L 24
BEAT, S HIERO PR 2 [ H o IVIG 12
PSL #HEDPEHIC X 2R 2 A 7 a4 FHEHIC
KX BWEHEIT o7z, T ORERAR 2 IZERARAER & B
BT ROWENR SNz, 2014 41238 S 7z )1
WAMERO T4 K94 2 X wiE IVIG
A3 ZEMGBHEE L ToOPSLIESL &
Grade C (h® 515 72T OMMAHIE TR V) ThH
505, AEGNL, 21O IVIGHE:E, A7 A KX
VAR R GURBN R 2T a4 FiEEIEENIR %
EIEFIEDRIEICEH G- Lizbo e & 2 7.

®w B

MERS % & Bt L 72 )11 W 9% 15 58 B 2 #2053 L 72,
MERS &0 B IR 2 EFE A PO N4 ) 27 &
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2T NI ORI BT, EEIIRE A % 5%
SRV DIIZ A O JiE BUG & T REZR R D
FINCREBSELZEDEETHLLEEINTWVDS.
MERS % &0F U 72 JIHG i 5 50 1o L TR 2 7
oA F2BEHL, BREEIbTsZEPEETH L
EEzbNh-.

R 9 R & FIREAH ORI 13 7

E
A M AL TuT s AN ERLGIEZITTLE
S o 72 AR A B 9 e/ SRR R B 28 =58 AR SR A
72LET.

X #

1) SR — kN RN & A S B B
g% - RE. U HER Bl e > ) — X 30.
[RhREREBERE (55 2 B0 J, pp812-816 (2014)

2) Takanashi J: Two newly proposed infectious en-
cephalitis / encephalopathy syndromes. Brain Dev
31: 521-528, 2009

3) Takanashi J, Shirai K, Sugawara Y etal
Kawasaki disease complicated by mild encephalo-
pathy with a reversible splenial lesion (MERS). ]
Neurol Sci 315: 167-169, 2012

4) Tada H, Takanashi J, Barkovich A]J et al: Clini-
cally mild encephalitis/encephalopathy with a re-
versible splenial lesion. Neurology 63: 1854—1858,
2004

5 BER th, HHXTF, BEEEHEFH @ WSk R
KEBIRZ % 11 5 BERENN 28 - I & &5 PR L 72 2R B
MM E R Zo4B. H/ABEFE 116 : 1880~
1885, 2012

6) Ka A, Britton P, Troedson C et al: Mild encepha-
lopathy with reversible splenial lesion: an impor-
tant differential of encephalitis. Eur J Paediatr Neu-
rol 19: 377-382, 2015

7) Itamura S, Kamada M, Nakagawa N: Kawasaki
disease complicated with reversible splenial lesion
and acute myocarditis. Pediatr Cardiol 32: 696—699,
2011

8) Laxer RM, Petty RE: Hyponatremia in Kawasaki
disease. Pediatrics 70: 655, 1982

9) Mine K, Takaya J, Hasui M etal: A case of
Kawasaki disease associated with syndrome of in-
appropriate secretion of antidiuretic hormone. Acta
Paediatr 93: 1547-1549, 2004

10) EE Bk - BRERY REOFE IR
IZBUF B Na i, /AERE 50 @ 1537-1541, 2009

11) Watanabe T, Abe Y, Sato S et al: Hyponatremia in
Kawasaki disease. Pediatr Nephrol 21: 778781,
2006

12) Nakamura Y, Yashiro M, Uehara R et al: Use of
laboratory data to identify risk factors of giant
coronary aneurysms due to Kawasaki disease. Pedi-
atr Int 46: 33-38, 2004

13) Terai M, Honda T, Yasukawa K et al: Prognostic
impact of vascular leakage in acute Kawasaki dis-

—E123—



124

14)

15)

16)

17)

18)

19)

20)

21)

22)

ease. Circulation 108: 325-330, 2003

Suganami Y, Kawashima H, Hasegawa D et al:
Clinical application of rapid assay of serum
interleukin-6 in Kawasaki disease. Pediatr Int 50:
264-266, 2008

Kobayashi T, Inoue Y, Takeuchi K et al: Predic-
tion of intravenous immunoglobulin unresponsive-
ness in patients with Kawasaki disease. Circulation
113: 2606—2612, 2006

Maddox RA, Holman RC, Uehara R et al: Recur-
rent Kawasaki disease: United States and Japan.
Pediatr Int 57: 1116-1120, 2015

hEFIIE IR FEL% 40 FOPEF & 5% D%
EORRIRTE FRBIOBRSE. HER 66 1 296-300,
2008

Nakamura Y, Yanagawa H, Ojima T et al: Car-
diac sequelae of Kawasaki disease among recurrent
cases. Arch Dis child 78: 163-165, 1998

Nakamura Y, Oki I, Tanihara S et al: Cardiac se-
quelae in recurrent cases of Kawasaki disease: a
comparison between the initial episode of the dis-
ease and a recurrence in the same patients. Pediat-
rics 102: E66, 1998

Sato T, Ushiroda Y, Oyama T et al: Kawasaki
disease-associated with MERS: pathological in-
sights from SPECT findings. Brain Dev 34: 605-608,
2012

Takanashi J, Tada H, Maeda M et al: Encephalo-
pathy with a reversible splenial lesion is associated
with hyponatremia. Brain Dev 31: 217-220, 2009
Miyata R, Tanuma N, Hayashi M et al: Oxidative
stress in patients with clinically mild encephalitis/
encephalopathy with a reversible splenial lesion

23)

24)

25)

26)

27)

28)

29)

30)

(MERS). Brain Dev 34: 124-127, 2012

Kometani H, Kawatani M, Ohta G et al: Marked
elevation of interleukin-6 in mild encephalopathy
with a reversible splenial lesion (MERS) associated
with acute focal bacterial nephritis caused by En-
terococcus faecalis. Brain Dev 36: 551-553, 2014
PaIER F I —IEAE - BRI 28 o di T A
IR ORKA - REE IR E 4 b H A4 > HE
72 1 1548-1553, 2014

Morichi S, Kawashima H, Ioi H et al: High pro-
duction of interleukin-10 and interferon-y in
influenza-associated MERS in the early phase. Pedi-
atr Int 54: 536-538, 2012

Hoshino A, Saitoh M, Oka A et al: Epidemiology
of acute encephalopathy in Japan, with emphasis on
the association of viruses and syndromes. Brain
Dev 34: 337-343, 2012

FREFEARED : IR et ok & 3EE] G
PEORERIZE, NENF 41 41-56, 2009
Kijima Y, Kamiya T, Suzuki A et al: A trial proce-
dure to prevent aneurysm formation of the coro-
nary arteries by steroid pulse therapy in Kawasaki
disease. Jpn Circ ] 46: 1239-1242, 1982

Kobayashi T, Saji T, Otani T et al: Efficacy of im-
munoglobulin plus prednisolone for prevention of
coronary artery abnormalities in severe Kawasaki
disease (RAISE study): a randomized, open-label,
blinded-endpoints trial. Lancet 379: 1613-1620, 2012
ki %, BRE B, = KEH HARENGER
PRI T B AVZEHE [ 2 G#O
AA KT A 2 JCEK 24 SELETHO . H/NBIGBR &
28 (Suppl 3) : s1-s28, 2012

=4
W)

—E124—



