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* Ranked Top expert of KD in the world (Expertscape since 2014)
* Ranked Top 1 publications of KD 2012-2022 by Frontiers in Pediatrics.
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Kawasaki Disease A type of disease that g)rimarily affects young
children and believed to be caused by a
non-contagious infection. Symptoms include:
m Pink eye
m Oral mucosal change
m Enlarged lymph nodes

m Patchy rash
] Peelinz skin

Heart muscie

@ 2004 - Duplication not permitted inflammation
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Kawasaki disease
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1967->1974->2024

> Pediatrics. 1974 Sep;54(3):271-6.

ARTICLES

A New Infantile Acute Febrile Mucocutaneous Lymph
Node Syndrome (MLNS) Prevailing in Japan

Tomisaku Kawasaki, M.D., Fumio Kosaki, M.D., Sumio Okawa, M.D.,
Itsuzo Shigematsu, M.D., and Hiroshi Yanagawa, M.D.

From the Department of Pediatrics, Japan Red Cross Medical Center, and the Department of Epidemiology, In-

stitute of Public Health, Tokyo

ABSTHRACT. What may be a new disease has been afflicting
infants and young children in Japan since 1960. It is an acute,
febrile, mucocutaneous condition accompanied by swelling
of cervical lymph nodes (tentatively called mucocutaneous
lymph node syndrome [MLNS]). It may be misdiagnosed as
scarlet fever, the Stevens-Johnson syndrome, or infantile
periarteritis nodosa. The disease is now known to be widely
oceurring all over Japan with an increasing incidence each
year. More than 6,00 cases have been reported as of 1973.
One to two percent of the patients reported have died sud-
denly of cardiac failure. All the autopsies showed infantile
periarteritis nodosa-like arteritis accompanied by coronary
thrombosis and aneurysm. Some of the surviving cases have
been shown te have similar changes. These findings lead us
to believe that this clinical picture is a new clinical entity.
Recently, rickettsia-like bodies were found by electron mi-
croscopy in biopsy specimens from the skin and lymph nodes
of the patients. The bodies were isolated by yolk sac culture
and their pathogenicity is now under investigation, Pediat-
rics, 54:273, 1974, MUCOCUTANE LYMPH NODE SYNDROME,
PERIANTERITIS NODOSA, INFA : PERIAHTERITIS NODOSA.

A new infantile acute febrile mucocutaneous lymph
node syndrome (MLNS) prevailing in Japan

T Kawasaki, F Kosaki, S Okawa, | Shigematsu, H Yanagawa

PMID: 4153258

supported by the Ministry of Health and Welfare
of the Japanese Government, was organized under
the chairmanship of Dr. Fumio Kosaki to elu-
cidate the clinical, pathologic, epidemiologic and
etiologic features of the disease.

This paper mainly deals with the clinical and
epidemiological aspects of MLNS,

CLINICAL ASPECTS OF MLNS

Since the first case was seen by one of us (T. K.)
in January 1961, 168 cases of MLNS have been ob-
served in the Department of Pediatrics, Japan Red
Cross Medical Center by the end of December
1972. During that period four sudden deaths oc-
curred in infants with MLNS. Autopsy was per-
formed on three of these infants and showed infan-
tile periarteritis nodosa-like arteritis of the coro-
nary artery accompanied by thrombosis and aneu-
rysm.
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Wi Diagnosis criteria

Table 1 Comparison of the diagnostic criteria of Kawasaki disease.

AHA criteria 2004 JCS 2008 Guidelines
Fever =5 days and at least 4 of the following 5 At least 5 of the following 6
Bilateral nonsuppurative conjunctivitis The same
One or more changes to the mucous membranes including pharyngeal injection, The same

dry fissured lips, injected lips, and strawberry tongue
Indurative angioedema of the hands and feet including peripheral erythema, The same

peripheral edema, periungual desquamation, and generalized desquamation
Dysmorphous skin rashes The same
Acute nonpurulent cervical lymphadenopathy =1.5 cm in diameter The same

Fever*

*Fever of more than 5 days is essential for diagnosis in AHA (American Heart Association) 2004 criteria but not in the JCS (Japanese
Circulation Society) 2008 criteria.

How to make it easier to remember for parents?
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& Rapid memory method: 1-2-3-4-5

Table 1 "Kuo mnemonic” for the rapid memorization of
the diagnostic criteria for Kawasaki disease
Number Mnemonic Clinical signs
1 “One” mouth Diffuse mucosal inflammation
with strawberry tongue and
fissure lips
2 "Two” eyes Bilateral nonpurulent
conjunctivitis
3 “Three” fingers Unilateral cervical
palpation of neck lymphadenopathy
lymph nodes
4 “Four” limbs — Indurative angioedema
changes over both hands and feet
5 "Five” = multiple Dysmorphic skin rash
skin rash

“Kuo Mnemonic”

ELE g pE

Kuo et al. J Microbiol Immunol Infect. 2016 Feb;49(1):1-7. (SCI IF: 10.273)
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JIIlEEE 2017 AHA guideline

AHA SCIENTIFIC STATEMENT

Diagnosis, Treatment, and Long-Term Management

of Kawasaki Disease

A Scientific Statement for Health Professionals From the American Heart

Association

BACKGROUND: Kawasaki disease is an acute vasculitis of childhood
that leads to coronary artery aneurysms in =25% of untreated cases. It
has been reported worldwide and is the leading cause of acquired heart
disease in children in developed countries.

METHODS AND RESULTS: To revise the previous American Heart
Association guidelines, a multidisciplinary writing group of experts was
convened to review and appraise available evidence and practice-based
opinion, as well as to provide updated recommendations for diagnosis,
treatment of the acute illness, and long-term management. Although the
cause remains unknown, discussion sections highlight new insights into the
epidemiology, genetics, pathogenesis, pathology, natural history, and long-
term outcomes. Prompt diagnosis is essential, and an updated algorithm
defines supplemental information to be used to assist the diagnosis when
classic clinical criteria are incomplete. Although intravenous immune
globulin is the mainstay of initial treatment, the role for additional primary
therapy in selected patients is discussed. Approximately 10% to 20%
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AW~ AHA supplementary criteria

Evaluation of Suspected Incomplete Kawasaki Disease!

Children with fever >5 days and 2 or 3 compatible clinical criteria’ OR
Infants with fever for > 7 days without other explanation?

V

[ Assess Laboratory Tests ]

V4 S
CRP<3.0 mg/dL and ESR<40 mm/hr [ CRP23.0 mg/dL and/or ESR240 mm/hr |

Serial clinical and N\ ﬂor more Laboratory Findings: \

laboratory re-evaluation if 1) Anemia for age
y , NO 2) Platelet count of >450,000 after the
fevers persist \

' . _ 7" day of fever
Echocardiogram if typical 3) Albumin <3.0 g/dL

\_ peeling® develops ) 4) Elevated ALT level
YES | 5) WBC count of >15,000/mm?

/ 6) Urine >10 WBC/hpf
[ Treat® ] OR
Q)sitive echocardiogram? /

-




History of IVIG in KD

1967: 2538 || I YE

1981: Imback: IVIG in ITP (Lancet)

1983: Furusho: IVIG in 40 Japanese patients with KD (Lancet)

1986: US Multicenter KD Study Group: 168 KD patients,
400mg/kg x 4 d reduces CAA from 20% to 3-5 % (NEJM)

1991: US Multicenter KD Study Group: 549 US patients, single
infusion of 2 g/kg superiors to 400mg/kg x 4d in reducing fever
and inflammatory markers (NEJM)
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L Treatment

o IVIG 2gm/kqg within 12 hours

« Aspirin:
— 30-50 or 80-100 mqg/kg/day (+/-)

- 3-5 mg/kg/day (+)

— Multiple centers trial of
aspirin dosage in Taiwan
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« Before 10 days

« Patients with a delayed diagnosis of KD (ie, later than day 10
of fever) may still be candidates for treatment.

* |VIG should also be administered to children presenting after
the 10 day of iliness (ie, in whom the diagnosis was missed
earlier) if they have ongoing systemic inflammation as
manifested by elevation of ESR or CRP (CRP >3.0 mg/dL)
together with either persistent fever without other explanation
or coronary artery aneurysms (luminal dimension Z score
>2.5).

« Those in whom fever has resolved and laboratory values have
normalized and whose echocardiograms are normal do not
require IVIG treatment.




ot Pathology

* KD vasculopathy primarily involves muscular arteries and
IS characterized by 3 linked processes: (1) necrotizing
arteritis; (2) subacute/chronic vasculitis; and (3) luminal
myofibroblastic proliferation (LMP) .

 Large or giant coronary artery aneurysms =8 mm in
diameter or with a Z score 210 do not “resolve,”
“regress,”’ or “remodel.” They rarely rupture and virtually
always contain thrombi (the oldest of which may calcify)
that can become occlusive.




TN\,
=% luminal myofibroblastic proliferation (LMP)

| No coronary artery changes ]

}§ I Mild, transient dilatation (resolves within 4-6 weeks ) |

A

Possible progression to a

Media % % 2
normal luminal dimension

Intima

2. Luminal myofibroblastic proliferation
3. Laminar non-occlusive thrombosis

Elastica interna
Adventitia

Destruction of intima, elastica interna,

Further progression and
? possible interaction with
atherosclerosis risk factors
1. Subacute/chronic vasculitis
media and, variably, adventitia i

Occlusive thrombus
formation

Complex stenosis

| Ischemic heart disease I

| Myocardial infarction I

Organization of thrombus
and recanalization

Figure 4. Natural history of coronary artery abnormalities.
Modified from Kato258 with permission from Elsevier. Copyright © 2004, Elsevier.
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Circulation: Cardiovascular Imaging

CARDIOVASCULAR IMAGES

Regression of Giant Coronary Aneurysm
Validated by Echocardiography in

Kawasaki Disease

for 10 days was admitied to a tertiary care hospital on July 22, 2016. Be-

fore admission, he thawmd hilstarsl saniunctiusl ininctinn_anthames of tha

B previously healthy 5-month-old Taiwanese boy presenting with high fever

lips, swelling of the hand

RP 2022102 003

local clinic twice, but the “

treatmant was mostly sup

the periungual region, dr. vh 3 KR E74 3= 1 8

admitted to the pediatric i B R

avidence of leukocytosis

=g 1782261 #
(C-reactive protein; 72.64
of aspirin (5 mg/kg per ¢
IR | S i i AR

on day 3 of admission (¢
anaurysm (BSA-adjusted .
coronary artery (LCA) anc
score, 6.55-14.39, Figure
immunoglobulin (2 g/kg)
iliness). After baing afabr
therapy.
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Kuo et al. Circ Cardiovasc Imaging. 2021 Jun;14(6):e012153. SCI IF: 7.792

I-Hsin Tai®, MD
Kai-sheng Hsieh, MD
Chien-Chang Liao™, MD
Ho-Chang Kuo®, MD, PhD

Week 2
BSA0.367m?

LCA Aneurysm Re
-

Diameter2-7.12 mm
Z score s 802%16.14

Different BSA-adjusted Z score models

ression T

imeline
3 ~u -

C

Week 3 Week 18
BSA-0.393m* BSA-0.443m?
Diame 10.0 mm "Didieter : 6.0 mm
Z score:10.03-24.65 Z score : 6:58-11.61
IVMP
30mg/kg)

VIG

Week 131

BSA-0.702m?

Diameter : 3.82 mm iameter mm
Z score; 2.94-3.96

256-slice

IDCTA

W l‘\'k Z
BSA-0.367Tm?
Diameter

Z score : 6.

Different BSA-adjusted Z score models

IVIG IVMP
(2gkg) (30mgkg)

A

Weeknl31
BSA-0.702m*
Diameter £ 3.67 mm
Z score : 3.0-4.76

256-slice

IDCIA

Weeks since KD onset

—a— Kobayashi




3D CTA : Week 205

Cardiac 256-slice computed
tomography angiography (CTA)
was performed one year later

(205 weeks since KD onset), and
the results showed

true regression of the GCA in LCA
without aneurysmal shape in the
coronary vessel wall and near full
regression in RCA aneurysm.

H 558 2= [0] 4
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¥R~ AKE:)E—Diagnosis KD by AHA

AHA 4-4-4 #{I].

: : 7 2017 G2E AHA £ KD f5@F - ZEL
lable 3. Diagnosis of Ol . . ) oonimmma  seme
Classic KD is diagnosed in the p| BERAZD 4 X (MARZAIZRAT 5 K)
least 4 of the 5 following princip| ¥ B EZERTEIZEDPER > MH—ER
>4 principal clinical features, pa| SEZZCEEELTNFE/RR « FAIFFZ
of the hands and feet are preser| P2 4-4-4 AN" (EFFd=enE) -
with 4 d of fever, although exper

many pafients with KD may establish the diagnosis with 3 d of fever n
rare cases (Figure 2):

“4-4-4 rules” (coined by Prof. HC Kuo)

Int J Mol Sci . 2023 Sep 11;24(18):13948.
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BB e 38 4 He-T shape

> QJM. 2023 Apr 1/;hcad066. doi: 10.1093/gjmed/hcad066. Online ahead of print.

Distinctive "T-shaped" facial rash in Kawasaki
Disease

= 20.0/|39.8

Ho-Chang Kuo 1 |

Affiliations + expand
PMID: 37067531 DOI: 10.1093/gjmed/hcad066 I

(c) (d)

33
QJM. 2023 Apr 17:hcad066. doi: 10.1093/gjmed/hcad066. (IF: 14.040)
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Efficacy of immunoglobulin plus prednisolone for W "
prevention of coronary artery abnormalities in severe

Kawasaki disease (RAISE study): a randomised, open-label,
blinded-endpoints trial

Tohru Kobayashi, Tsutomu Saji, Tetsuya Otani, Kazuo Takeuchi, Tetsuya Nakamura, Hirokazu Arakawa, Taichi Kato, Toshiro Harag,
Kenji Hamaoka, Shunichi Ogawa, Masaru Miura, Yuichi Nomura, Shigeto Fuse, Fukiko Ichida, Mitsuru Seki, Ryuji Fukazawa, Chitose Ogawa,
Kenji Furuno, Hirohide Tokunaga, Shinichi Takatsuki, Shinya Hara, Akihiro Morikawa, on behalf of the RAISE study group investigators

Summary
Background Evidence indicates that corticosteroid therapy might be beneficial for the primary treatment of severe Lancet2012;379: 1613-20
Kawasaki disease. We assessed whether addition of prednisolone to intravenous immunoglobulin with aspirin would  published online

reduce the incidence of coronary artery abnormalities in patients with severe Kawasaki disease. March 82012
DOI:10.1016/50140-

6736(11)61930-2
Methods We did a multicentre, prospective, randomised, open-label, blinded-endpoints trial at 74 hospitals in Japan r73 ,( ) 93_ .

Lancet. 2012 Apr 28;379(9826):1613-20.



Wy Kobayashi score

100
Risk factor Points

80 Sodium £133mmol/L 2
S AST 2100 IU/L 2
:g Days of illness at initial treatment £4 2
-g % neutrophils 2 80% 2
(=]
£ 60 -
g CRP 2 10mg/dL 1
f:.: Age in month £ 12 months 1
E‘ Platelet counts £ 30.0 X 104/mm3 1 42.9%
=
E 4 36.7% 37.5%
= 32.1%
8
5
E
3
8 20 ¢

11.9% .
6.3% 4%
14% (o, 0.9% 2.8% -
0 | I _ — L
Risk score 0 1 2 3 8 9 10
Number atrisk 7] 87 110 109 80 84 54 30 28 16 7

Circulation 2006; 113: 2606-12.



Wi High risk group

prednisolone 2 mg/kg per day in three divided doses given by intravenous
Injection in 5 days. If fever resolved 5 days after prednisolone
administration, the drug was given orally. When concentration of C-reactive
protein normalised (<5 mg/L), we tapered the prednisolone dose

over 15 days in 5-day steps, from 2 mg/kg per day to 1 mg/kg per day to 0.5
mg/kg per day. We did laboratorytesting two to three times per week until
concentration of C-reactive protein had decreased to 5 mg/L or less.

Lancet. 2012 Apr 28;379(9826):1613-20.



Wi High risk group

Findings We randomly assigned 125 patients to the intravenous immunoglobulin plus prednisolone group and 123 to
the intravenous immunoglobulin group. Incidence of coronary artery abnormalities was significantly lower in the
intravenous immunoglobulin plus prednisolone group than in the intravenous immunoglobulin group during the
study period|(four patients [3%] vs 28 patients [23%]; risk difference 0-20, 95% CI 0-12-0-28, p<0-0001). [Serious
adverse even s WeTe SITITITaT DETWeeTT DOUT BTOUPS: TWO PATienTs (Tad [T total CHOTeSteTor ard ore rettropertia in the
intravenous immunoglobulin plus prednisolone group, and one had high total cholesterol and another non-occlusive
thrombus in the intravenous immunoglobulin group.

Interpretation Addition of prednisolone to the standard regimen of intravenous immunoglobulin improves coronary
artery outcomes in patients with severe Kawasaki disease in Japan. Further study of intensified primary treatment for
this disease in a mixed ethnic population is warranted.

CAL formation rate: 4/125 (3%) vs. 28/123 (23%), p<0.0001

Lancet. 2012 Apr 28;379(9826):1613-20.
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Lessons from Kawasaki disease: all brands of IVIG are not equal.

Stiehm ER.
J Pediatr. 2006 Jan;148(1):6-8. doi: 10.1016/j.jpeds.2005.09.019.

Clinical responses of patients with Kawasaki disease to different brands of

intravenous immunoglobulin,
Tsai MH, Huang YC, Yen MH, Li CC, Chiu CH, Lin PY, Lin TY, Chang LY.

J Pediatr. 2006 Jan;148(1):38-43. doi: 10.1016/j.jpeds.2005.08.024.

Resistance to intravenous immunoglobulin in children with Kawasaki disease.
Tremoulet AH, Best BM, Song S, Wang S, Corinaldesi E, Eichenfield JR, Martin DD, Newburger JW, Burns

I
J Pediatr. 2008 Jul;153(1):117-21. doi: 10.1016/j.jpeds.2007.12.021. Epub 2008 Mar 4.

(38% in UCSD, year 2006, but not associated with IVIG brand or lot.)

(S1ERE2014-2024, 6.28% IVIG-R in 687 KD)

BzRKD oz DoisE Doisx 017 018% [019F ooE ok DonE o ouE |2EEsy|
IVIG-R(%| 889 476 580 96| 278 417 soo| 750 250  426] 1081 2000
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Table I. Manufacturing and content information of 4 brands of IVIG products

Brand A

Brand B

Brand C

Brand D

Manufacturer
Trade name

Alpha Therapeutics
Venoglobulin -S

Bayer Therapeutics
Gamimune N

Biotest Pharma
Intraglobin F

SNBTSPF Center
“CBSF” Human
Immunoglobulin

Preparation Cold ethanol-PEG Cold ethanol-PEG Cold ethanol-PEG Cold ethanol-PEG
precipitation, Plasmin precipitation, precipitation, precipitation,
digestion, Diafiltration, B-Propiolactonation Diafiltration, Alkylation
DEAE-Sephadex Acidification to
fractionation pH 4.25

Composition

Protein (mg/mL) 47 51+2 50 50+5
Albumin (mg/mL) <13 Not detected 0 Not detected
IgA (ng/mL) 15.1 148 + 55 =2500 940
IgM (pg/mL) <ILI 76 + 15 =600 Not detected
Ig MWD
IgG (mono)(%) 99
IgG (dimer)(%) <l
1gG (poly)(%) Mono+dimer >95 0 Mono+dimer =90 Mono+dimer =96.1
02-0.3 =3 2.6
IgG subclass
18G 1 (%) 66.5 59.8 62.0 67.6
15G 2 (%) 245 289 340 249
15G 3 (%) 58 62 05 26
1G 4 (%) 32 5.1 35 49
Used period 2001 Sep—2002 May 1994 Feb—-1998 May, 1998 Jun—1998 Aug, 2002 Jun—2003 Jul
1998 Sep—1999 Feb, and 1999 Mar-1999 Aug

Table IV. Factors associated with coronary arterial
aneurysm at convalescence

CAA-positive CAA-negative

and 1999 Sep—2001 Aug

SNBTSPF, Center Scottish National Blood Transfision Service Protein Fractional Center; PEG, polycthylene glycol fractionation;
DEAE-Sephades, diet! phadex, one kind of ch ph
and MWD molecular weight density.

media used in ion exchange adsorption for IVIG purification

Table lll. Clinical responses in KD cases with IVIG treatment of 4 different brands
Brand A Brand B Brand C Brand D
Total (Alpha) (Bayer) (Biotest) (CBSF)
Factors (N =437) (N=91) (N =182) (N=93) (N=TI) P value

Fever after IVIG (days) 1 (0-20) 1 (0-11) 1 (0.5-6) 1 (0.5-20) 1 (0.5-8) 69
Nonresponsiveness 29 (6.6%) 10 (11%) 2 (1%) 12 (13%) 5 (7%) 001
CAA at acute stage 29 (6.6%) 5 (5%) 11 (6%) 7 (8%) 6 (8%) 86
CAA at convalescence 17 (3.9%) 4 (4%) 3 (2%) 9 (10%) 1 (1%) 01
Giant coronary aneurysm 3 (0.7%) 0 (0%) 0 (0%) 3 (3%) 0 (0%) .03

Non-responsiveness to IVIG was defined if that patient had a fever that persisted for more than 2 days after completion of IVIG treatment
and needed repeated IVIG treatment. P values were measured with Kruskal-Wallis test or X test.

Factors (N=17) (N =420) P value

Age (months) 11 (3-70) 3(1-108) 97

Age =12 months 9 (53%) 204 (49%) 73

Age =6 months 3 (18%) 67 (16%) .86

Male sex 14 (82%) 260 (62%) .09

Fever before 5(1-9) 5(1-14) 97
admission (days)

Fever before IVIG 6 (5-13) 6 (5-18) 33
(days)

Fever =10 days 4 (24%) 0 (10%) .06
before IVIG

Initial WBC 15600 14100 .60
(15000/p.L) (7300-20100) (5000-40200)

Initial WBC 10 (59%) 186 (44%) 24
=|5000/pL

Initial Platelet 403 (228-662) 358 (51-1440) .07
(1000/pL)

Initial Platelet 9 (53%) 144 (34%) A2
=400K/pL

Initial Hemoglobin 10812 10.8 = .1 .70
(mg/dL)

Initial Hemoglobin 3 (18%) 135 (32%) 21
=10 mg/dL

Initial CRP (mg/L) 88 (37-366) 95 (1-433) 47

Initial CRP 8 (47%) 194 (46%) 95
=100 mg/L

UsingBrand CIVIG 9 (53%) 4 (20%) .001

P values were measured with Wilcoxon rank sum test or Student’s

£ test or x° test.

IVIG, prepared with beta-propiolactone, was most significantly associated with
nonresponsiveness, CAA at convalescence, and giant aneurysm.
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Variability in Response to Intravenous Immunoglobulin in the Treatment of
Kawasaki Disease.

Downie ML, Manlhiot C, Latino GA, Collins TH, Chahal N, Yeung RS, McCrindle BW.

J Pediatr. 2016 Dec;179:124-130.e1. doi: 10.1016/j.jpeds.2016.08.060. Epub 2016 Sep 19.

PMID: 27659027

A total of 182 patients nonresponsive to IVIG were matched (total n=364)
Gammagard IVIG had higher IVIG-R.

‘
rTable II. IVIG brand associated with group of
nonresponse
Complete Partial Complete
response nonresponse  nonresponse
n=182 n=123 n=>59 Pvalue
Iveegam 119 (65%)* 32 (26%) 25 (42%) <.001'
Gammagard 19 (10%) 38 (31%)* 18 (31%)* <001t
LGamunex 29 (16%) 38 (31%)* 11 (19%) 01 7
Reported are frequencies.

*Statistical significance compared with complete responders.
fComplete nonresponse vs response.
Partial nonresponse vs response.
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In Taiwan, since 2008-2023, TBSF human immunoglobulin (CSL limited,
Parkville VIC3052, Australia) has become one brand of 1VIG/3 available and

reimbursed by Taiwan’s National Health Insurance (NHI)

Effectiveness of two same-manufacturer intravenous immunoglobulin for
Kawasaki disease.
Wu KL, Lin MT, Chang YJ.
J Formos Med Assoc. 2024 Apr;123(4):517-522. doi: 10.1016/j.jfma.2023.11.014. Epub 2023 Dec 14.

Table 1

Manufacturing and content information of two brads IVIG products.

trade name
Manufacturer
Protein lgh
Excipitent

pH

Iz G content (%)
IgA content(mg/ml)
Ig G subclass
IgG 1(%)

15G 2(%)

I5G 3(%)

IgG 4(%)

Used period

TBSF(3g/30 mL)

CBL Behring (Australia) Pty Ltd
6 %

Maltose

4.25

>08

<0.025

61 ¥

36 %

3%

1%
2016.1-2017.7

Privigen(5G/50 mL)
CSL Behring AG

10 %

L-Proline

4.5

>08

<0.025

67.80 %

28,70 %

2.30 %

1.20 %
2017.8-2018.12

Ig, immunoglobulin; ITP, idiopathic thrombocytopenia purpura; PID, pelvic

inflammatory disease.

Table 3
Comparison between IVIG-r unresponsi
IVIG- IVIG-responsive P value
unresponsive
n=18 n=140
Age (months) 27.4 +17.4 22.4 +17.4 0.106
Body weight (kg) 12.7 + 3.9 114 +338 0.152
Male sex 10 97 0.241
Clinical symptom
Fever before IVIG 53+12 58+1.4 0.346
Conjunctival injection 10 109 0.039
Change in the mouth or throat 14 118 0.483
Swollen lymph node in the 9 57 0.452
neck
Changes in the hands and feet 9 45 0.133
BCG inoculation scar 3 36 0.402
Skin rash 16 113 0.399
Laboratory data
Initial WBC,/uL (mean) 14487 + 6420 13621 + 4795 0.867
Initial Hb, g/dL (mean) 114 +1.2 11.2 + 095 0.488
Initial platelet,/L (mean) 289216 + 321978 + 0.275
139394 120847
Initial neutrophil, % (mean) 643 £15.7 56.6 + 16.1 0.044
CRP, mg/L (mean) 135+ 8.1 74458 0.001
Formosa score (high risk) 12 30 <0001
Clinical course
Fever after IVIG (hours) 80.1 +62.4 12.9 +19.3 <0.001
Hospital stays 9.6+69 46+2.4 <0.001
Hospital stay after IVIG 9£686 34£138 <0.001
CAA initial 5 38 0.955
CAA at 1 month 3 11 0.216
CAA at 2 months 3 0 <0.001
Privigen IVIG 12 52 0.016

Compared with brand T,
brand P prolonged the fever

and hospitalization durations

after IVIG treatment and

increased the proportion of

IVIG treatment

unresponsiveness, but it did

BCG, Bacillus Calmette-Guérin; CAA, coronary artery aneurysm; CRP, C-reac-
tive protein; IVIG, intravenous immunoglobulin, Hb, hemoglobin; WBC, white
blood cell; SD, standard deviation.

not infer the coronary arteries
sequelae. (N=158)
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Comparative effectiveness of two intravenous immunoglobulin products in
children with Kawasaki disease, a nationwide cohort study.
Kuo NC, Lin CH, Lin MC.

Sci Rep. 2023 Oct 30;13(1):18629. doi: 10.1038/s41598-023-45092-5.

A total of 3368 KD cases involving children under 2 years of age were
enrolled from January 2015 to November 2020.

Patients with Kawasaki from January 2015 to November 2020 (n=5,155)
- 1CD-9-CM code 4461, M303
- IVIG: ATC code JO6BA02

Excluded (n=1,787)
- Older than 2 years (n=1,768)

- Combination of TBSF and Privigen (n=19)

I Enrolled patients (n=3,368) |

|
Privigen group (n=477)

TBSF group (n=2,891)

TBSF group (n=2891) [ Privigen group (n=477)
Outcomes n (%) n (%) OR |[95%CI | Pvalue
Primarx outcome
IVIG resistance | 280 (9.7) [45(9_4) ] 0.72 |0_52-n_99 0.041
Secondary outcomes
Coronary artery involvement 109 (3.8) 7(1.5) 0.38 | 0.18-0.82 | 0.014
—HRecurrence T35 T(0.8) 060 | 022-1.68 | U332

Table 3. Results of multiple logistic regression models for primary and secondary outcomes. Expressed as
n (%), OR, Odds ratio; CI, Confidence interval; IVIG, Intravenous immunoglobulin; TBSE Taiwan Blood
Services Foundation.

Privigen might have a lower rate of IVIG resistance and reduced
coronary artery involvement.
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Characteristic

EmMmTBSF IVIG (50mL)

Em Privigen TW (50mL)

CSL@E A Privigen(50mL)

(R TE Em AN R oomessxowmieen | BZAEMMNNESR Oneoszanmiea 0% | B s nesssmommien 0%
R R 1N 3gfit {%{H5400 5gf2{£{H9000 5gfi2{#{®9000
BRERES KC00842248 KC01238248 KC00965248
ol HEREBTFE0008415%% AEE AT £0012385%% A EBE A WFFE 0009655
FERE TE/EN CSL Behring (Australia) Pty Ltd CSL Behring (Australia) Pty Ltd CSL Behring Switzerland
Protein Ig % 6% 10%
AR & Maltose L-Proline
pH 4.25 4.8
IgG content (%) = 98% = 98%
IgA content (mg/mL) <0.025 <0.025
—— Canipstonte
1 %57 32 436 2K iR =¥ B
e EMBWEER mgen TW Privigen™ S hPrvigerr
. R B e
SN/ BB s e e
wewe o (x4 e ._L

—
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Characteristic
w o m
o] Fi 8B/ TF
FAET A8 BRZ 5 A5 RS
B2 R M AR

il tnd

EMmTBSF IVIG (50mL)
3%
R B E2025F Q4
[SF A
B
BRMEBATRAE (primary immune deficien-
cy (PID)) *

o RTE &M BLEM AT 5| RZ R BIELEARTE
fEQUHE IR R 8 MAE -

o B 5344 i /AR ER Z 1 3R B £E (Idiopathic

Thrombocytopenic Purpura (ITP)) * #Z
HMAYAE AL/ ITP B3 | 5¥ - Filn)
ALUsEm/EEE -

58 H#MIZ4H (allogeneic bone marrow
transplantation) ¢

o)||#i EXSE (Kawasaki Disease) ©

e Guillain-Bamé ERRY (Guillain-Bamré
Syndrome (GBS)) »

B3 0 GEEEHFE001238%%

Em Privigen TW (50mL)
3%
H2024F Q27 a] &

(=122

CSL#E A Privigen(50mL)
3%F

{8 7] #% £k B i 3¢5

S8

S

HRBEH

{ERW AR

o FEEM4 R8T 21E(Primary immunodeficien
-FEXRME RS AR QR Z fiE(congenital  a
(hypogammaglobulinemia)

syndromes * PID)# :
aglobulinemia) & P Hl S & B 3 038 (E5E

- R RS BT 2 fE(common variable imm)
- AR AT 2 fE(severe combined im
-Wiskott-Aldrich L fiE {2 8¥

Lnodeficiency)
nodeficiency)

o BPERE O M A5 B AR AR QS BRI IHEE R - AR ERE AR E

B A -

o ST ARG EBEN (plateau phase)5| A PRA RO AERERME@ERRE - BiEH]

b SR 0 A SRR A -

o SUREE MIPHMARTSHM £ 5| MR R AR SGE -

o ERMEBEM(AIDS)HE 8531 MM R -

fER % Z M

o S /) MRER Z 2B SE(mmune thromboq
FRHA FHTHT K& IE M /) ARET B

o 12+k-BF) fE 2 8¥(Guillain-Barré Syndrome)

ytopenic purpura, ITP) + B L% Hm & fask

o )14 ECfE (Kawasaki Disease) (52 Z 88k
AESET - )

o 1A% AR B 2 14T 2 (Chronic inflamma
HEZBREBAMEER -

o SB4H4% WRHI$ 755 (Multifocal Motor Neuro

o 7EA#& N B {k(Myasthenia Gravis exacerbq

o E{Q- (AR HEE(Lambert-Eaton Myasthe

o {ERBM 28¥(Stiff Person Syndrome)

acetylsalicylic acid—$E{#F] : INSRE“ME/

demyelinating polyneuropathy, CIDP) *
athy, MMN)

tions, MG)
nic Syndrome)
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[ ] Functional correlations between CXCL10/IP10 gene polymorphisms and risk of
1 Kawasaki disease.
Cite  Hsu YW, Lu HF, Chou WH, Kuo HC, Chang WC.

Pediatr Allergy Immunol. 2021 Feb;32(2):363-370. doi: 10.1111/pai.13381. Epub 2020 Nov 6. ) | | mx y—\— ﬁ .
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[] CYP2EL Gene Polymorphisms Related to the Formation of Coronary Artery
2 Lesions in Kawasaki Disease.
Cite  Chang LS, Hsu YW, Lu CC, Lo MH, Hsieh KS, Li SC, Chang WC, Kuo HC.
Pediatr Infect Dis J. 2017 Nov;36(11):1039-1043. doi: 10.1097/INF.0000000000001657.
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with Kawasaki Disease

T MEAE BEESZ 2SS ERRE 3PHME Lin, Yeng-feng ; Pang, Hsiu-ling ; Liu, Shu-chen ;

Wang, Lily Yu-chin ; Kuo, Ho-chang ;

&%

BB

& M
R &

36:4=1452020.12[EK109.12]
R’27-32
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Multiple intravenous antibiotics usage is associated with intravenous
immunoglobulin resistance in Kawasaki disease.

Lee ZM, Chu CL, Chu CH, Chang LS, Kuo HC.

Pediatr Neonatol. 2022 Mar;63(2):117-124. doi: 10.1016/j.pedneo.2021.06.020. Epub 2021 Oct 12.
PMID: 34716128 Free article.
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Bibliometric and visual analysis of

Kawasaki disease in children from
2012 to 2022

Zhengjiu Cui”, Fei Luo®, Jinjuan Wang’, Juanjuan Diao®
and Yueli Pan™

Medicine,
of Traditional

"First College of Clinical Medicine, Shandong University of Traditional Chines

nt of Pediatrics, Affiliated Hospital of Shandong Uni

Background: In recent years, the incidence of Kawasaki disease among the
pediatric population has experienced a significant increase. With complications
mainly affecting the cardiovascular system, Kawasaki disease has received
widespread attention from scholars worldwide. Numerous articles on Kawasaki
disease in children have been published far. However, there is a lack of studies
that use visualization methods to perform a bibliometric analysis of the relevant
literature. This study aims to obtain overall information on the output
characteristics of publications on childhood Kawasaki disease between 2012 and
2022 through bibliometric analysis, identify research hotspots and frontiers, and
provide new ideas and references for future clinical and scientific research,
Methods: Literature meeting the inclusion criteria was screened from the Web of
Science Core Collection, PubMed, and Scopus databases. Visual analysis of the
literature by country, institution, journal, author, keywords, and references was
performed using Citespace (6.LR6), VOSviewer (1618), and the online
bibliometric website (https://bibliometric.com/).

Results: A total of 4,867 et|g|bte pubUcauuns were |nctuded The number of annual
pubu:atmns is gener =
the h\ghest output o articles. With 104 publications, Ho-Chang Kuo| has & high
impact in the field of KD. The most cited author is Jane W. Newburger. The
most prolific journal is FRONTIERS IN PEDIATRICS. CIRCULATION is the most
frequently co-cited journal. The most popular keyword in frequency and
centrality is ‘immunoglobulin®. The reference with the highest burst intensity
was Verdoni L, LANCET, 2020.
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TABLE 2 The top 5 institutions with the highest number of publications and highest centrality.

Rank Institutions Country  Publications Institutions Centrality
1 KAOHSIUNG CHANG CHINA 1 6 1 China Medical University CHINA 022
-~ GUNG MEMORIAL o —
2 ! 2 CHINA Chang Gung University College of CHINA 02
Chang Gung 150 eiciee
3 University pial UNITED 59 University of California San Diego | UNITED 02
STATES STATES
s+ Chang Gung University | cuma 5 | china Metical University Hospitdl | CHINA 016
5 College of Medicine JAPAN IBusmn Children’s Hospital UNITED 015
5 STATES
TABLE 2 Top 10 institutions in the research field of IVIG resistance in Kawasaki disease.
Average number of  Total link

Rank  Institution Publications (n)  Citations (1) article citations strength

1 Chanag Gung China) 32 629 19.66 49

. ‘Chang Gung Memorial 3¢ 61 20 &

3 Hospital ifomia san Diego (usa) 15 707 4713 19

4 Sichuan University (China) 12 86 7.17 2

5 Guangzhou Medical University (China) 11 61 5.55 0

6 Soochow University (China) 1 129 11.73 0

7 Boston Children's Hospital (USA) 10 789 78.90 6

8 University of Tokyo (Japan) 10 40 4.00 n

9 Chong Qing Medical University (China) 9 262 29.11 3

10 National Center for Child Health and 9 131 14.56 16

Development (Japan)
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