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Statistical Analysis of 1,000 Cases of Kawasaki Disease
Patients Diagnosed at a Single Institute
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Purpose : To find the risk factors associated with coronory artery lesions, non-responsiveness to in-
travenous immunoglobulin(IVIG) treatment, and recurrences in Kawasaki disease patients.

Methods : We retrospectively analyzed 1,000 Kawasaki disease patients who were admitted to Yon-
sei University Medical Center from September 1990 to December 2003. We compared between re-
sponder and non-responder groups to IVIG treatment as well as between relapsed and non-relapsed
groups, and as to the relapsed group, we also compared variables between patients in their first and
second attack states. Finally, factors associated with longer—fever duration from disease onset were

Results : Longer fever durations before and after IVIG treatment, male sex, lower Hgb and Hct lev-
el, higher WBC count and segmented WBC proportion, and higher CRP and Harada’'s
related with coronary artery lesions. Non-responsiveness was related to higher WBC count, seg-
mented WBC proportion, CRP, SGPT, Harada’'s score, and pyuria. Moderate-to-severe coronary ar-
tery dilatations and recurrences were more commonly seen among the non-responder group. No
significant predictive factors for recurrence were found. In the relapsed group, lower WBC count,
CRP, and shorter fever duration from disease onset were observed in their second attack state. Fe-
ver duration from disease onset showed positive correlation with WBC count, CRP, and Harada's
score and negative correlation with Hgb levels.

Conclusion : Higher WBC count, CRP, and higher Harada’s score were related to both higher in-
cidences of coronary artery lesions and non-responsiveness to IVIG treatment, and these factors
were also related with longer fever duration. Non-responders to IVIG treatment showed higher re-
currence rate and more moderate-to-severe coronary artery dilatations than responders. (Korean J

Key Words : Mucocutaneous lymph node syndrome, Intravenous immunoglobulins, Risk factors, re-
currence, Treatment outcome, Treatment failure
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4 % 53 Harada's score(Table 1) 5< #4313t
4" deshy Hatzs W85 (White blood cell, WBC)
., A4 (Hemoglobin, Hgb) A, 3dwlE A2 (Hematocrit,
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A IVIG 7o A7bA9 27|z 2 A IVIG 7o $8 $55

portion), & (lymphocyte proportion), erythrocyte

Table 1. Harada’'s Scoring Method

A score of four or more out of the seven items is an indica-
tion for Intravenous Immunoglobulin treatment

WBC more than 12,000/mm®

. Platelet count less than 350,000/mm®

CRP 3+ or more

. Hct less than 35%

. Albumin less than 3.5 g/dL

Age 12 months or less

Male
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ESR 39*24 mm/hr, CRP 82+7.3 mg/dL, LDH 517+255
IU/L, SGOT 66109 IU/L, SGPT 84+121 IU/L, protein
6.6£0.8 g/dL, albumin 3.7+16 g/dL, cholesterol 138+27
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Fig. 1. Distribution of 1,000 cases of Kawasaki disease pa-
tients according to onset age.
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Fig. 2. Distribution of 1,000 cases of Kawasaki disease pa-
tients according to onset month.

Table 2. The Number of Kawasaki
Coronary Artery Dilatations

Disease Patients with

- For 1 year

Degree of dilatation At (?ld_fgéslon followyup
(n=525)

No dilatation(%) 719(81.1%) 440(83.8%)

More than mild dilatation(%) 145(16.4%) 73(13.9%)

Moderate-to-severe dilatation(%) 18( 2.0%) 10( 1.9%)

Severe dilatation(%) 4( 0.5%) 2( 0.4%)
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Table 3. Comparison between Normal Coronary Artery Group and Abnormal Coronary Artery Group in Kawasaki Disease

Patients

Characteristics Total patients(n=1,000) Normal CA”(n=741) Abnormal CA(n=145) P-value
Age onset(year) 26%t19 26%t19 26+16 NS
Fever before IVIG(day)" 58*2.8 57%26 6.7£35 0.001
Fever after IVIG(day)® 06*1.6 05*1.3 1.3%27 0.04
WBC(/mm®) 14,272 +5,261 13,964 5,024 15,495+5,530 0.001
Hgb(g/dL) 11.1£1.3 11.1£1.0 10.7£1.2 0.001
Hct(%) 33.0£3.2 33.2%£3.1 32.1£35 0.001
Platelet(10%/mm?®) 383+148 376+139 404+176 NS
Segmented neutrophil(%) 66116 66.1+16.0 70.1%+15.6 0.02
Lymphocyte(%) 24+13 245+134 20,7124 0.009
ESR(mm/hr) 39+24 404+23.7 404+256 NS
CRP(mg/dL) 8273 78x7.2 10.2£7.3 0.002
LDH(IU/L) 517£255 521237 521£363 NS
SGOTIU/L) 661109 67+110 60103 NS
SGPT(IU/L) 84+121 84+121 93+131 NS
Protein(g/dL) 6.6*0.8 6.6+0.8 6.5+0.8 NS
Albumin(g/dL) 37+16 3718 34+0.7 NS
Total bilirubin(mg/dL) 1.8%0.6 1.8%0.6 1.8%0.6 NS
Total cholesterol(mg/dL) 138+27 13828 137+28 NS
Harada's score 34%1.3 33*1.3 39*1.3 0.001

“CA : Coronary artery, 'Fever duation before IVIG treatment(day), TFever duration after IVIG treatment(day)

o wed|ztel ¥ AT, A IVIG Fol £8 FHH HEHO
2 do] AAdE w79 7zt Ed t] ddoem Ul dAl

WBC 9 2§59 &, CRP # % Harada's score’}
o] =9ko Hgb, Het A& At Table 3).

S cut-off #& WBC 12,00 0/mm’ °]”}, CRP 10 mg/dL
oo AE&PYS Wk F el ovd= Aolrt AdTE 1
gt ke, Ui @Al AT 43, ESR, LDH, SGOT,
SGPT, protein, albumin, cholesterol, bilirubin &< T+ oA
Ao R ofudE AfolE HolA &%

dolol M= 5319 5 1017 (23%) 1A 4*‘%“ gogo] w3z
HAL AR A= 3557 F 44 (12%) M BREHA= ol
ANA o om| Al =XTHTable 4).

Y FAl9] Harada's score’t 4% o]l wolAs ZA
255 % 53W(21%) A s gl AN 37 o]kt

AMe AA 227 T
RAe=dl oJRE A 4% o]
=9k TH(Table 5).

el ZAl Hgb kel 10 g/dL wlwko] el ol A A 1169
= 36”4(31‘7)01]*1 W F4s B 5 AN
23 ol AA 7557 T 10778(14%) A
UNom AAl 10 g/dL HIREEOA] oJH]
o ghgo] nlgo] EUTHTable 6).

T 7Y o]Fd IVIGS T wollx= HA 2718 F 64
8 (24%)01 A s o]l AR dd 64 olHol IVIGE
Folgh FolAe AA 586 F 77H13%)0A BT
o] MAH o AR o7t UK Table 7).

)
o 318 (11%)°1M #ded HFE = 3
bl A Sfm Al wde 2Hge
H] &
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Table 4. The Number of Kawasaki Disease Patients with
Coronary Artery Dilatations Classified by Sex
Sex
Total
Male Female (n=886)
(n=531)  (n=355)
Coronary artery Dilatation(%) 101(23%) 44(12%) 145(16%)
Normal 430 311 741

P-value 0.009, Odds ratio 1.7

Table 5. The Number of Kawasaki Disease Patients with
Coronary Artery Dilatations Classified by Harada's score

Harada’s score

Total
>4 =3 (n=537)
(n=255) (n=282)
Coronary artery Dilatation(%) 53(21%) 31(11%) 84(16%)
Normal 202 251 453

P-value 0.002, Odds ratio 2.1

Table 6. The Number of Kawasaki Disease Patients with
Coronary Artery Dilatations Classified by Hemoglobin Con-
centration

Hgb(g/dL)
Total
<10 =10 (n=871)
(n=116)  (n=755)
Coronary artery Dilatation(%) 36(31%) 107(14%) 143(16%)
Normal 80 648 728

P-value 0.001, Odds ratio 2.7
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Table 7. The Number of Kawasaki Disease Patients with
Coronary Artery Dilatations Classified by Fever Duration
before Intravenous Immunoglobulin Treatment

DR el A A2 Thekabz Y ghof 1,000 €] F A A

Table 8. Comparison between Responsive and Non-respon-
sive Group to Single Dose Intravenous Immunoglobulin Treat-
ment in Kawasaki Disease Patients

Fever duration Group
Iiotal Characteristics B P
>7 days <=6 days (n=857) Response  Non-response value
(n=271)  (n=586) (n=509) (n=41)

Coronary artery Dilatation(%) 64(24%) 77(13%) 141(16%) Age onset(year) 2.8%2.0 3.0%22 NS
Normal 207 509 716 Fever before IVIG(day)” 58%2.6 5730 NS
. Fever after IVIG(day)" 04*1.1 31£27 0.001
P-value 0.001, Odds ratio 2.0 WBC(/mm®) 1357644983 1557944767 0017
Hgb(g/dL) 111£14 111*1.1 NS
ojfoll Al FMEW, Wt ] fFES okl B%,  Het(%) 32.8+3.0 32629 NS
A IVIG Fol A7k e] wedv|zie] 79 oldel A%, A IviG  Platelet(10/mm) 3834150 3874194 NS
_ - Segmented neutrophil(%6) 65.5+t16.4 75.6+t14.9 0.001

= ES S HE] xE% o [eZ] A= ) 7k 71 2=
T TR FEE AITHeR dol add WA Al AF [ eytes) 246138 1704125 0,001
=, W9l GA WBC A1 % #hglre] 28] &%, Hgb,  ESR(mm/hr) 448+271 541+241 NS
Het X7} W&4% CRP #°l ¥&4% Harada's score’}  CRP(mg/dL) 74%6.9 13.0+9.2 0.001
E355 FUbson ol WBC 12000/mm’ °l%, Hgb 10 LPHIUL) DATE2A3 599227 NS
. SGOT(U/L) 70+118 118+178 NS
g/dL V% Het 30% V%Y, CRP 10 mg/dL ©]%, Harada's SGPT(U/L) ’4+123 1624217 0031
score 43 ©1% 59 cut-off #& AEAS W= AUUA Y Protein(g/dL) 6.7+0.8 6.4+09 NS
Bl Albumin(g/dL) 37419 32407 NS
Total bilirubin(mg/dL) 1.9+0.3 1.8+10.4 NS
3. IVIG 13| 5E040f CHst EHIESF1} HH2 2O H|m Total cholesterol(mg/dL) 139+27 132+33 NS
Harada’s score 33%1.3 41*15 0.001

IVIGS e FoJsle] wkgo] §lo IVIGS 2% ol Fo3)

o =
2545, CRP

F oW ol Ty TeAE

of
o=
®)
N
X
>

°

o] YN TolME HAl 41% T 9
(Table 9).

IVIG g Fofol nkg-o] gId wellA= A 4
H(13%)We] W FAl Fxrt U vhEo] fId el A=
AA 38% F 139(34%) A 2 e
o|FE EATH R ou7t AATHTable 10).

2 9ol IVIGO] WHgo] §IYE el AE WBC 12,000/mm’
o]}, Harada's score 4% ©]/d, CRP 10 mg/dL °]’3<] Hl=
74 omgiAl =A debdth 28y 3 IVIG §o Az e w

fuire)
fol2 ol ehglth E@ BAEY 3G o NoE 7

Qe 2 ereke), 3 1) 3}y o
Hol glled, & niukgwtolA] AdEW o] Fol A Ft
A= gt bRt FFE ol H(=5 mm)e #dET e
e F A ol RBosA © ol om Al =A JEkyt

w3k Adol Ao] Hgb, Het, bilirubin, 4% 3, B%2&
wd wd g FF TR T oagtel 9nigle Aeols HolA

“Fever duation before IVIG treatment(day)
TFever duration after IVIG treatment(day)

Table 9. The Number of Kawasaki Disease Patients who had
a Recurrent Disease Classified by Responsiveness to Single
Dose Intravenous Immunoglobulin Treatment

Non-response  Response Total
(n=41) (n=509) (n=550)
Recurrence  Yes(%) 9(22%) 24(5%) 33(6%)
No 32 485 517

P-value 0.001, Odds ratio 5.7

Table 10. The Number of Kawasaki Disease Patients with
Pyuria Classified by Responsiveness to Single Dose Intrave-
nous Immunoglobulin Treatment

Non-response Response Total
(n=38) (n=397) (n=435)
Pyuria  Yes(%) 13(34%) 50(13%) 63(14%)
No 25 347 372

P-value 0.001, Odds ratio 3.6
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Table 11. Comparison between First and Second Attack State
in Kawasaki Disease Patients

First attack Second attack  P-

Characteristics state(n=30) state(n=30)  value
Fever before IVIG(day)” 6.6+3.7 43%23 0.007
Fever after IVIG(day)" 1.1£2.0 12+33 NS
WBC(/mm’) 15,198+4,242 12521+5155 0.039
Hgh(g/dL) 11.1£1.0 11.1£1.3 NS
Hct(%) 327131 324%£35 NS
Platelet(10%/mm?) 392*151 451198 NS
Segmented neutrophil(%) 71+16 67+19 NS
Lymphocyte(%) 2012 22+t15 NS
ESR(mm/hr) 43£30 42+33 NS
CRP(mg/dL) 9.6*9.3 6.215.0 0.027
Harada's score 36*1.7 31*1.3 NS

“Fever duation before IVIG treatment(day)
"Fever duration after IVIG treatment(day)
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Fol AHgE7] A Aol 15-25%2, IVIGZE T2 AF8¥ Al
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WhEw B Zd2 Uy F 8-15% Atolo] mteh=
3 glom®W Kamiya 5% o3t s
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5
F2 37 (giant aneurysm)< 0.5%°A 27 #EH

Ak
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Table 12. Correlation Factors to Fever Duation before Intravenous Immunoglobulin Treatment in Kawasaki Disease Patients

CRP(mg/dL)(n=710) WBC(/mm®)(n=947) Hgb(g/dL)(n=941) HS"(n=546)
Fever before IVIG(day)" Pearson correlation 0.145 0.335 -0.179 0.141
Sig.(2-tailed) 0.001 0.001 0.001 0.001

“HS : Harada's score, 'Fever duration before IVIG treatment(day)
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