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The Clinical Characteristics of Recurrent Kawasaki Disease

Hyuk Jo, M.D., Seong Hyun Kim, M.D.
Ki Hwan Kim, M.D. and Dong Soo Kim, M.D, Ph.D.

Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose : The purpose of this study is to investigate the clinical characteristics of recur-

Methods : From January 2004 to December 2007, the medical records of 20 children with
recurrent KD in Severance Children’s Hospital were retrospectively reviewed. The clinical
characteristics, laboratory findings, treatment and complications of these patients were
compared between the initial episode and the second episode.

Results : At the initial episode of the recurrent KD group, the gender ratio was 1.2:1
(male:female) and the mean age was 37.2719.9 months. The interval between the two
episodes in the recurrent KD group was 3.3 months. The febrile period before admission
was shorter for the second episode (P=0.034). The skin rash was less developed in the
second episode. But there were no differences in the laboratory results and complications
between the initial episode and the second episode. Three patients (15%) among those with
a second episode failed to respond to the initial intravenous immunoglubulin treatment. On
comparison between the initial episodes of the recurrent group and the nonrecurrent group,
the erythrocyte sedimentation rate was higher in the first episode of the recurrent KD

Conclusions : For recurrent KD, it tends to present more atypical features than the KD
that occurs for the first time. Physicians should consider these characteristics when making
the diagnosis and treating recurrent KD. (Korean J Pediatr Infect Dis 2008;15:188-194)
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Table 1. Gender and Age Distribution of the 20
Patients with Recurrent Kawasaki Disease

Initial Second
episode (%) episode (%)

Gender
Male 11 (55)
Female 9 (45

Age (year)
<1 2 (10) 1(5)
1-3 7 (35) 7 (35)
3-5 7 (35) 8 (40)
>5 4 (20) 4 (20)

Mean interval between the 3.3 £ 2.6 months

initial and second episode
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Table 2. Clinical Characteristics of the 20 Patients with Recurrent Kawasaki Disease

Characteristics Initial episode (%) Second episode (%) P value
Conjunctival injection 15 (75) 15 (75) 1.000
Mucosa change 14 (70) 13 (65) 1.000
Skin rash 16 (80) 6 (30) 0.004
Extremity change 10 (50) 5 (25) 0.191
Cervical lymphadenopathy 9 (45) 7 (35) 0.748

“The P values for the clinical characteristics of the recurrent Kawasaki disease patients between the initial
episode and the second episode were evaluated by chi-square tests

Table 3. Laboratory Findings of the Patients with Recurrent Kawasaki Disease

Initial episode Second episode P value’
WBC (/mm?) 13,010+6,859 12,444 %4984 0.767
Hemoglobin (g/dL) 11.8£19 11.7+09 0.782
Platelets (x10’/mm’) 400.8+123.3 371.7+147.0 0.501
ESR (mm/hr) 60.6+34.7 69.6 422 0.473
CRP (mg/dL) 6.0£5.2 49+6.6 0.585
ASO (IU/mL) 68.9+86.6 117.7+125.1 0.160
AST (IU/L) 158.1+367.6 46.9+57.4 0.190
ALT (IU/L) 133.9+203.1 65.9+128.3 0.214
CK (IU/L) 199.8+487.5 180.8+438.9 0.898
CK-MB (ng/dL) 39+39 6.1-14.2 0.501
CK-MB/CK (%) 47124 51%24 0.595
NT-proBNP (pg/mL) 1,008.3%1,049.9 368.5+£588.7 0.062

“The P values for laboratory findings of recurrent Kawasaki disease patients between the initial episode and
the second episode were evaluated by independent sample t-test
Abbreviations : ASO, Antistreptolysin O; CK, Creatine kinase; NT-proBNP, N-terminal pro-B-type natriuretic

peptide
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Table 4. Treatment Response and Cardiac Compli-
cations of the 20 Patients with Recurrent Kawasaki
Disease

Initial Second
episode (%)  episode (%)
Response to initial IV 20 (100) 17 (85)
globulin treatment
IV globulin retreatment 0 ( 0) 3 (15)
Cardiac sequelae 1( 5 1(5)
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Table 5. Comparison between the Initial Episode of the Recurrent Group and the Control Group

Initial episode of the

Control group”

Recurrent group (n=20) (n=1,000) P value'
Fever before IV globulin treatment (day) 48+19 58+2.8 0.024
WBC (/mm?) 13,010+6,859 14,272 +5,261 0.324
Hemoglobin (g/dL) 11.8%+19 11.1*13 0.106
Platelets (x10’/mm®) 400.8+123.3 383+148 0.642
ESR (mm/hr) 60.6+£34.7 39+24 0.010
CRP (mg/dL) 6.0+5.2 82+7.3 0.075
AST (IU/L) 158.1+367.6 66109 0.286
ALT (IU/L) 133.9+203.1 4+121 0.282
Cardiac sequelae (%) 5 16 0.201

“Data from Hwang et al”.

"The P values for the clinical characteristics and the laboratory findings between the initial episode of the
recurrent group and the control group were evaluated by independent sample t-tests and chi-square tests

- 191 -



Zopd A 15 A Al 2 & 20084

2

0 BAE FolH, AN W
2) o] o] thA) S4E 1olA Ko} AU 4

oleba Aelshelr,

N

O

& AT AL Zhepabr e 4 54 4
AH Fat D7 3412398 3 WA R A
Aol FAHCE frolshAl @gka, dNE ET AN

SAE] ALS AT FA| FAlo BEEA &k

Z o

)

S Gl Fol AR AnE 27w o He V)

£9 A4S FE Yok 21WEe shehplge)

FHFe Foled oI AAIEE, MY S o
H Zo [e]

I
rN
ofls
4
P
o
_s
AL
£
_O|L
finj
AL
F

wE g A

2
o

[rt
I~
o
rr
Py
flo
54

T SN

g 2

2
A Tshabel BF
o Ha) Ao B
Aol wolA: wseh
st Vg 8
of BT FHZol Y

= ®art deh?,

<
=
ok

AST 2 ALT A&

3,
o!
i
offt
)
2
o
fru
o
T =2
%0,

BB Gzl W

AT shtz A

o o] S 2= (e}
B ALs 2 T s Flo

o
o o rlr w

Nakamura SV& Awsls= 45 A% gz o =
Zhstoba skglom ol 2d)) ofol= 15uE A #
AEmish gebdta 89tk Vargo 5% 127014
5 AEgE ZFAIY SEAbe A AA] T -0
AS Hustdn 2oy B AFoA e oA A
Els
k|

2
A
i
i)
:>‘~I=‘

o

=

o
N
)
o,

>
>
N
o
2
>
bl

N,
i)

3ol 20

ol

> ol
o
!
ol
o

o
o

=

4o g
)
32
)

12

=
A g5 3 oA ades @
™

A S Bel A Al vl AR B
FyTol WAl Aol fAdn P F Ve AuA
o WEW FuTe WAF] ke olfw %7 Ad
Ire C-ubed wulown Mweia gglou B A
ol A= AAle) C-1be4 o] gro] R Aol
b Aolel e s yFel g st
B x7] Age] F2F A%S 9 Row AZd

YA el e FEEE W) 99 ne
o AFRBAS AHgeH Hd, dgFzRY Fo
Folll= 10-30% Fofll A AARE df= ZeZ By
of Yok Ag AR5 3 WAl 2 g

ddF2edd 2 Wt e AL ggolnt

(15%) A A==

bl

2
R=)
o
o2

=3

fo
n:}

yo, 18 Mu

Ak whe A7t wokth o)d 7] Aty 7] AR
7b Aulg HelgrEde] 87t BesA ©@ 99
oz AZEHE Fx gl

Thshatz o] Am Al s uel FPES Fuls
E g AL oEataa s w8 A% o] Roln
gtk #@% Ag C-gA wle] X7t 7k
B Ao Feg doets Bwarh dgd whde
oole] AgelME Aol FAdAE W AA @43
‘jrf’— EI’_@}I’_ 9\)\];]_10,11,15). %L %15)94 ?4_;}% EHZE‘EL

o
2 o] 2 ole} ulas) wwl AL 5ol 3w
Aol ezl W8] A5 A wedvize] ki APy
AREEAN EARoR folel O & @S nd
o £3 48T AREEs) C-0gA B shsh)
Yol FAHE, T g5l QlolAE Qe
2
2

)
= pu

g, AT IS gol AshAbel w712
B>

E Awg HolX gvim sgu”. dude 54
7P AN Bl AT ARHES] F
7tz AEE A5F S AT, 2 AT A
Ao Fe g 73w vl Tk AdT AAS
£ M AN AR g17e] Aeg HeAET
C-g4 BuRd & o %eA7le] G5ued mel
Fe AYT AAEES 54¢ nsd, C-weA v
Mo A Aol & WelX] @ BAE Aol HAT A

By
o
32
o

ey, o] ApelAE MEAAE BApEe)

2 a7 &
4, @ FEst o] S0 AAT PPSw 9T
F WE LRES BHT £ A0 AT AYEE
gel Aol: ARAAR Wl FNE neh T4
A7k Aas,

B AT Ashapgel AMse A% wd /%),
W ge QA A el e 9 e,
Bty AL ol Aol WolX Ee HelFQ)
o s s Agole And AgolE 3w
ol wa) el e e & F Ao,



At Ao 27 A WAFEZEY A7 ¥
A 2 97k 15%lA Qe =g gk 5
Aol Al AEF A& FA7F 295 4 F AT

o] AT AFHoRE T V)¢ AL o] AL
3 FAE YR SQGrke Aotk 200597HX 9] §
= U gEEAbE o] FolA L il ot A St

gt EAe] HuE % 1997d o]% fl&=

Fo

S &7t o] Aol qlojAle] Qdekd &
#EE AAE ol iz} skt

Hb B 20049 195E 20073 129702 AR
ojdely e Aol idnol A srefAlzy o R 23]
A5 o} 208 tg o R 3ol 27] W A<} A
Ao YAV EE FFH o uaEA sk

Z oA Lf& TR Bk} 207 o] He] AgH]

B2 37.2119970€ 1AL, Zﬂa

l‘RiU‘r. AP A R A Ao

717kl | #okar wxle] Holont dAdty A7 A8

& 2ol7k ASATh ALA] 38 (15%) A

Uj"%%ia% iﬂﬂifﬂl HEEakA] ektTh A
1o

L3 IsolA A8y IS

iics ri rlr

b
rlo
o,
ET
w
w
=
e
[

= "m Y s
LA A

Ao g8E 4 ¢

= og 54 fdste] v ARE FAstoor &

Aot}
References

1) Kawasaki T. Acute febrile mucocutaneous syn-
drome with lymphoid involvement with specific
desquamation of the fingers and toes in children.
Jpn J Allergy 1967;16:178-222.

2) Rowley AH, Shulman ST. Kawasaki syndrome.
Pediatr Clin North Am 1999;46:313-29.

3) Kim DS. Kawasaki disease. Yonsei Medical Jounal
2006;6:759-72.

4) Hiraishi S, Yashiro K, Oguchi K, Kusano S, Ishii
K, Kakazawa K. Clinical course of cardiovascular
involvement in the mucocutaneous lymph node
syndrome; Relation between clinical signs of car-

= ¥ 9 30 AR g 9uE 54

ditis and development of coronary arterial aneurysm.
Am J Cardiol 1981;47:323-30.
Kato H, Ichinose E, Kawasaki T. Myocardial in-
farction in Kawasaki disease: clinical analyses in
195 cases. ] Pediatr 1986;108:923-7.
Yanagawa H, Yashiro M, Nakamura Y, Kasasaki
T, Kato H. Epidemiologic pictures of Kawasaki
disease in Japan @ from the nationwide incidence
survey in 1991 and 1992. Pediatrics 1995;95:475-9.
Park YW, Park IS, Kim CH, Ma ]S, Lee SB, Kim
CH, et al. Epidemiologic study of Kawasaki disease
in Korea,1997-1999 : comparison with previous
studies during 1991-1996. J Korean Med Sci 2002;
17:453-6.
Lee HJ, Cho AR, Kim HS, Shon S]J. Clinical cha-
racteristics of recurrent Kawasaki Disease. Korean
J Pediatr 2004;47:879-83.
9) Hwang DH, Sin KM, Choi KM, Choi JY, Sul JH,
Kim DS. Statistical analysis of 1,000 cases of
Kawasaki disease patients diagnosed at a single
institute. Korean ] Pediatr 2005;48:416-24.
Hirata S, Nakamura Y, Yanagawa H. Incidence
rate of recurrent Kawasaki disease and related risk
factors : from the results of nationwide surveys of
Kawasaki disease in Japan. Acta Paediatr 2001;90:
40-4.
Nakamura Y, Yanagawa H, Ojima T, Kawasaki
T, Kato H. Cardiac sequelae of Kawasaki disease
among recurrent cases. Arch Dis Child 1998;78:
163-5.
Choi JW, Kim SK, Shon BK. Clinical review of
recurrent Kawasaki Korean ] Pediatr
1996;39:1139-45.
13) Burns JC, Glode MP. Kawasaki syndrome. Lancet
2004;364:533-44.
14) Newburger JW, Takahashi M, Gerber MA, Gewitz
MH, Tani LY, Burns JC, et al. Diagnosis, treat-
ment, and long-term management of Kawasaki

5

N

6

N

7

-

8

=z

10

=

11

-

12

=

disease.

disease: a statement for health professionals from
the Committee on Rheumatic Fever, Endocarditis,
and Kawasaki Disease, Council on Cardiovascular
Disease in the Young, American Heart Association.
Pediatrics 2004;114:1708-33.

Takahashi M. Kawasaki syndrome(mucocutaneous
lymphnode syndrome). In : Allen HD, Gutgesell
HD, Clark EB, riscoll DJ, editors. Moss and Adams’
heart disease in infants, children, and adolescents
including the fetus and young adults. 6th ed. Phila-
delpia : Lippincott Williams & Wilkins Co, 2001:
1216-25.

Yasikazu N, Mayumi Y, Ritei U, Izumi O, Kazunori
K, Hiroshi Y. Increasing incidence of Kawasaki
disease in Japan:National survey. Pediatr Int 2008;
50:287-90.

17) Park YW, Han JW, Park IS, Kim CH, Yun YS,

15

N

16

=

- 193 -



Zopd A 15 A Al 2 & 20084

Cha SH, et al. Epidemiologic picture of Kawasaki
disease in Korea, 2000-2002. Pediatr Int 2005;47:
382-17. 21
18) Vargo TA, Huhta JC, Moore WH, Person DA,
Edwards MS. Recurrent Kawasaki disease. Pediatr
Cardiol 1986,6:199-202.
19) Shim SY, Heo MY, Kim HS, Sonh S. High-dose

N

globulin therapy in acute Kawasaki disease. Arch
Pediatr Adolesc Med 2000;154:694-9.

Koyanagi H, Yanagawa H, Nakamura Y, Yashiro
H. Serum C-reactive protein levels in patients with
Kawasaki disease : from the results of nation-wide
surveys of Kawasaki disease in Japan. Acta Pae-
diatr 1997;86:613-9.

intravenous immune globulin retreatment in Kawa- 22) Anderson MS, Burns J, Treadwell TA, Pietra BA,

saki disease. ] Korean Pediatr Soc 2002;45:1273-7.
20) Han RK, Silverman ED, Newman A, McCrindle
BW. Management and outcome of persistent or
recurrent fever after initial intravenous gamma

- 194 -

Glode MP. Erythrocyte sedimentation rate and
C-reactive protein discrepancy and high prevalence
of coronary artery abnormalities in Kawasaki dis-
ease. Pediatr Infect Dis ] 2001;20:698-702.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


