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INTRODUCAO

e AD. Kawasaki afeta 5-10/1200000 criancgas < 5 anos (Europa)
e Os aneurismas das artérias coronarias (AAC) ocorrem em 15-25% dos pacientes
nao tratados
» Causa mais comum de doencga cardiaca adquirida em idade pediatrica em paises
desenvolvidos

* Importante causa potencial de doenca cardiovascular a longo prazo na vida adulta

2
8
]
3
[}
]
£
=
8
&
g
$
N
3
I~
]
5
g
=

Abnormal coronary arteries in Kawasaki disease
Nature Reviews | Microbiology



EPIDEMIOLOGIA

E a sequnda vasculite mais frequente da infancia, afetando artérias de médio e pequeno

calibre

85% das criangas tém < 5 anos, pico incidéncia 18-24 meses

» Extremos etdrios = maior risco de formacao de AAC

Predominio sexo masculino (=1.5:1), A\risco em criangas asiaticas, sazonalidade,

epidemias ocasionais

Incidéncia no Japao: 138/100000 criangas <5 anos, EUA 17.1/100000, UK 8.1/100000,

Portugal 6.48/100000

Os dados epidemiologicos sugerem um trigger ambiental / infecioso comum, assim como

uma base geneética de susceptibilidade



ESTUDOS GENETICOS

A\risco em criangas asiaticas = persiste quando migram

A\ risco relativo em irmaos de criangas afetadas

McCrindle et al. Diagnosis, Treatment, and
Long-Term Management
Disease - AHA Guidelines. Circulation, 2017

Table 2. Genes Implicated in Susceptibility to KD With Replication in Independent Cohorts

of

BLK indicates B-cell lymphoid kinase; CASP3, caspase 3; FCGR, Fcy receptor; GWAS, genome-wide association study; HLA, human leukocyte antigen;
lgG, immunoglobulin G; ITPKC, inositol 1,4,5-trisphosphate kinase-C; KD, Kawasaki disease; NFAT, nuclear factor of activated T cells; and TDT, transmission
disequilibrium test.

FCGREA 1023 GWAS European descent, Low-affinity receptor for Fc Khor et al®' 2011
Taiwanese, Koreans, Han | fragment of IgG; risk allele has
Chinese lower binding affinity
CASF3 4034-35 Linkage analysis Japanese, Taiwanese, Mediates apoptosis in immune Onouchi et al®
Candidate gene study = Koreans, Chinese, Euro- cells and cardiomyocytes 2010
Americans Risk allele decreases gene
transcription
HLA class |l 6p21.3 GWAS Japanese, Taiwanese, Activation marker for immune Onouchi et al®
Koreans cells; antigen presentation 2012
BIK 8p23-22 GWAS Japanese, Taiwanese, B-cell receptor signal Onouchi et al®
Koreans transduction 2012
IPTKC 19g13.2 Linkage analysis Japanese, Taiwanese, Negative regulator of calcineurin- Onouchi et al®
TOT Koreans, Chinese, Euro- NFAT signaling pathway; risk 2008
Americans allele increases signaling
cD40 20g12-13.2 GWAS Japanese, Taiwanese, Risk alleles associated with Onouchi et al®
Koreans increased translation 2012

Kawasaki




CAUSAS AMBIENTAIS [/ INFECIOSAS

e Sazonalidade e picos epidémicos

* Frequentemente precedida por sintomas respiratorios ou Gls

e ~50% dos casos em irmaos geralmente ocorrem com ~10 dias de diferenca

e Mas nunca foi identificado consistentemente um agente...

KD Seasonality
Strength indicted by circle size and month of max/min indicated by color
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Figure 1. Monthly evolution of the composite series of K ki disease clinical cases for all of Japan between 1970 and 2011. Note

three interesting features of this time series, namely (A) the three large epidemics, (B) the decadal changes in trends in the 1980s
and mainly after the year 2000, and (C) the amplification of seasonal fluctuations toward the present. (A) Time-averaged sea-level
pressure (hPa) and surface winds (m/s) before and after March/May 1979 (a—c), May 1982 (d—{), and March 1986 (g-i) epidemics,
respectively. Monthly atmospheric variables were averaged for the subsequent summer (June-July-August— (JJA) 1979 in a, JJA
= 1982 in d, and JJA 1986 in g), when winds from the south typically blow across Japan, and for the rising phase of the epidemics, from
September to the last month before the peak (September 1978-March 1979 in Aa, September 1981-April 1982 in Ad, and September
1985-February 1986 in Ag), when winds blew from the northwest. Red/blue colored areas depict increases/decreasesin KD incidence
(per million inhabitants) by prefecture between the preceding September and the KD peak (April 1979 minus September 1978 in a,

e vt LANS

q<s\\\\~~~

May 1982 minus September 1981 in d, and March 1986 minus September 1985 in g). (C) Coherence in subseasonal winds developing
over Japan and the variability in KD incidence at the same timescale (a) and for the annual components (b). Wind intensity (blue)
and KD (red) are composited for all prefectures in Japan. Partly adapted from Ref. 38.



FISIOPATOLOGIA | INFLAMOSSOMA

e |TPKC Inositol-Triphosphate 3-Kinase C
* Regulador da mobilizacao do Ca?* em resposta
a sinais extracelulares
* Ativacao do inflamossoma NLRP3

* AN IL-1fellL-18

e Niveis aumentados de IL-1p3 e IL-18

na fase aguda

e Alvo terapéutico

o AntilL-1

Alphonse MP et al. J Immunol. 2016

Fig. 1 The role of IP3 and ITPKC in calcium signaling. (@) [TPKC
phosphorylates IP3 to [P4 and modulates the abundance of IP3 and
influences the calcium signaling. (b) Nuclear factor of activated T cells
(NFAT) are regulated by calcium signaling and enter the nucleus when
dephosphorylated, there it activates cytokine transcription namely IL-2,
IFNy in T cells and Pro-IL1, IL-10, Pro-IL18 in macrophages. Footnote:
Inositol triphosphate recepter (/P3R) forms a bridge between the
endoplasmatic reticulum (ER) and mitochondria creating a site of
contact between the ER and mitochondria called the mitochondria-
associated ER membrane (MAM). NLRP3 is an inflammasome that
forms at or close to the MAM upon cellular activation and ER stress

and plays a pivotal role (by activating caspase-1) in the cleavage of pro-
IL1b into IL1b and its subsequent secretion. The ER releases calcium into
the cytosol and into mitochondna through (a.0.) the [P3R, which is a
calcium channel, to which IP3 as an agonist binds to induce calcium
release. IP3R binds via glucose-regulated protein 75 (GRP75) with the
mitochondrial voltage-dependent anion channel 1 (VDACT) which may
cause mitochondrial stress and leakage off reactive oxygen species
(ROS), both important for inflammasome activation. Macrophages acti-
vate via their Toll-like receptors (TLRs) or G-protein coupled receptors
several signaling pathways, that result in IP3 formation, NF-kB activa-
tion, and/or ER stress.



FISIOPATOLOGIA | INFLAMOSSOMA Alphonse MP et al. J Immunol. 2016
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FIGURE 4. Increased expression of NLRP3 inflammasome-associated genes during acute KD. (A) Gene expression profile of inflammasome-associated
genes from serial samples from children with KD (n = 171) during acute and convalescent phases of disease. The box plots show the median (thick black
line) within the box (25th and 75th percentiles) whose whiskers represent the 3rd and 97th percentiles. *p << 0.0001. (B) GeneMANIA functional asso-
ciation gene network for inflammasome-associated genes. The physical interaction and coexpression between genes are expressed as pink and purple lines,
respectively; the thicker the line, the stronger the association. Gene names denoted in red, blue, and black are upregulated, downregulated, or unchanged,
respectively, during acute phase of KD.



FISIOPATOLOGIA | INFLAMOSSOMA e IL-1
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Figure 5 IL1signaling pathway was the key upregulated pathway in acute KD. (A) Transcripts involved in IL1 signaling pathways were more
abundant in acute KD; DATs between acute and convalescent KD samples are highlighted in red. (B, C) IL1R1 and IL1RAP were differentially
expressed only in acute vs. convalescent KD but not in other diseases. **P value <0.01.

Hoang et al. Genome Medicine 2014, 6:102
http://genomemedicine.com/content/6/11/102



DIAGNOSTICO

Table 3. Diagnosis of Classic KD

Classic KD is diagnosed in the presence of fever for at least 5 d (the
day of fever onset is taken to be the first day of fever) together with at
least 4 of the 5 following principal clinical features. In the presence of
=4 principal clinical features, particularly when redness and swelling
of the hands and feet are present, the diagnosis of KD can be made
with 4 d of fever, although experienced clinicians who have treated
many patients with KD may establish the diagnosis with 3 d of fever in
rare cases (Figure 2):

1. Erythema and cracking of lips, strawberry tongue, and/or
erythema of oral and pharyngeal mucosa

2. Bilateral bulbar conjunctival injection without exudate

3. Rash: maculopapular, diffuse erythroderma, or erythema
multiforme-like

4, Erythema and edema of the hands and feet in acute phase
and/or periungual desquamation in subacute phase

5. Cervical lymphadenopathy (=1.5 cm diameter), usually
unilateral

McCrindle et al. Circulation, 2017

e Aduracgao da febre é sobretudo de importancia historica

e Na presenca de =4 criterios clinicos, particularmente se rubor e edema das

extremidades, o diagnostico pode ser estabelecido com 4 dias de febre



OUTRAS MANIFESTACOES CLINICAS

Other clinical findings may include the following:

Cardiovascular Mervous system
Myocarditis, pericarditis, valvular regurgitation, shock Extreme irritability
Coronary artery abnormalities Aseptic meningitis (pleocytosis of cerebrospinal fluid)
Aneurysms of medium-sized noncoronary arteries Facial nerve palsy

Peripheral gangrene Sensorineural hearing loss

Aortic root enlargement Genitourinary
Respiratory Urethritis/meatitis, hydrocele
- - : S Oth
Peribronchial and interstitial infiltrates on CXR er
Desguamating rash in groin
Pulmonary nodules
Retropharyngeal phlegmon
Muscdosielea Anterior uveitis by slit lamp examination
Artrits, arthraigia (pleocytosis of synovial fluid) Erythema and induration at BCG inoculation site
Gastrointestinal

Diarrhea, vomiting, abdominal pain

Hepatitis, jaundice
Gallbladder hydrops
Pancreatitis

McCrindle et al. Circulation, 2017




QUANDO E QUE SE INICIA A DILATACAO CORONARIA?

Fever
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Table 1. Pretreatment Maximum Coronary Artery Z-Score and Day of Examination for Patients With KD
) preZmax
Day No. patients >15 15-2.0 2.0-25 2.5-3.0 3.0

2 13 9 2 1 1 0
3 49 29 5 8 3 4
4 110 70 14 12 8 11

5 121 83 14 11 9 4
6 72 47 10 5 5 5
7 27 16 3 3 2 3
8 7 5 0 0 1 1

2 3 2 0 0 0 1

10 3 0 0 0 1 2
11 1 1 0 0 0 0
12 1 0 1 0 0 0
13 1 1 0 0 0 0
15 1 1 0 0 0 0
20 1 1 0 0 0 0
Total 410 265 49 40 25 31
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Textbook of Pediatric Rheumatology, 72 edicao

KD, Kawasaki disease; preZmax, pretreatment maximum coronary artery Z-score.

Fuse S et al. Circ J. 2017

e A dilatacdo das coronarias pode comecar
antes do 5° dia de doenga, aumentando

gradualmente até ao 10° dia.

e Z score maximo = 2 (pré-tx) tem elevado VPP
—> marcador de dilatagdo coronaria em fases

precoces

Conclusions—In a North American center, baseline zMax =2.0 in children with Kawasaki disease demonstrated high predictive
utility for later development of CAA. Future studies should validate the utility of our findings. (J Am Heart Assoc. 2017;6:

e005378. DOI: 10.1161/JAHA.116.005378.)




KAWASAKIINCOMPLETO

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®

~N

[ Assess Laboratory Tests ]
v \y
| CRP<3.0 mg/dL and ESR<40 mm/r | [ CRP23.0 me/al. and/or EsRz40 mm/i |
Serial clinical and N ﬂor more Laboratory Findings:
A 1) Anemia for age
'abma:u""r re-evahuation i NO 2) Platelet count of >450,000 after the
everspersist | SN 7 day of fever
Echocar?lﬂgram if t\fﬁlﬁal 3) Albumin 230 g,h:lL
peeling® develops ) 4) Elevated ALT level
YES 5) WBC count of >15,000/mm?
/ 6) Urine >10 WBC/hpf
Treat® OR
Qﬂsitive echocardiogram?

J

McCrindle et al. Circulation, 2017
e Mais frequente em lactentes = elevado risco de AAC
e Importante manter elevado indice de suspei¢ao

e Se duvida = consultar um perito

e Considerar outras causas
* Faringite exsudativa
* Conjuntivite exsudativa
o Ulceras orais
» Exantema bolhoso ou vesicular
* Adenomegalias generalizadas
* Esplenomegalia

* Exantema petequial extenso

(SAM?)

* Achados ecocardiograma
* DAouCDcom Zscore=2.5
* Presenca aneurisma coronario
* Presenca de 23 achados:
WVfuncdo VE, insuficiéncia
mitral, DA ou CD com Z

Score2.0—2.5



KAWASAKI DISEASE SHOCK SYNDROME Qs tms shock - smisone. poamion

2009;123:783-e789.

e Uma parte dos doentes com DK apresentam-se com instabilidade hemodinamica,

necessitando de volemizagao, farmacos vasoativos e admissao em UCI

* Hipotensao sistdlica para a idade; diminuicdo da TAS base em =20%; sinais clinicos de hipoperfusao
(taquicardia, TPC prolongado, extremidades frias, pulsos filiformes, oliguria ou afundamento do estado de

consciéncia sem outra causa)

e Até 40% destes doentes ndao tém diagndstico de DK na admissao

e Este subgrupo apresenta um curso clinico mais grave, com maior probabilidade de

resisténcia a IGIV e desenvolvimento de complicagdes coronarias

e Tipicamente criancas mais velhas, febre + prolongada, AAM\marcadores inflamatorios,

hipoalbuminemia, disfuncao miocardica, BNP mais elevado, trombocitopenia

e Maior risco de Sindrome de Ativacao Macrofagica



BIOMARCADORES CANDIDATOS

Diagnostico
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Figure 4. Verification of candidate proteins for KD diagnostic biomarkers by microarray ELISAs.
Expression levels of the four candidate biomarkers were evaluated in the acute phase of KD and other infections
that mimic KD, such as human adenovirus, Staphylococcus, and Streptococcus species. The serum concentrations
of three proteins (LBP, LRG], and RBP4) differed significantly in the acute phase of KD in comparison with
these infections. The sera used in this experiment are described in Tebles S1 and S3. The horizontal lines and
error bars indicate means and SEMs, respectively. P values were used to evaluate the significance of differences
between the acute phase of KD and these infectioas: ***p< 0.001; **p < 0.01; *p < 0.1; ns: non-significant.

Kimura Y et al. Sci Rep. 2017
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phases from 42 KD patients and in the sera from 13 healthy subjects as measured by microarray ELISA. The
solid line indicates the paired sera from each patient.




TRATAMENTO INICIAL | IGIV

I M U N O G LO B U LI N A H U M A N A EV 0O Neutralization of bacterial superantigens and other
) }' ‘ i infectious agents
2 g/kg em perfusdo Unica - ao diagndstico ® | Bl
Y Y . Neutralization of pathogenic autoantibodies 7
* Reduz o aparecimento de AAC de 25% para —_—
PO ‘ Suppression of prod;ltct::?n of pro-inflammatory
o0 cytokines )
5%1 red UZ a d U ra(;ao d a fase ag Ud a l ‘/ Enhancement of regulatory T cells along with the
Tree inhibition of other T cells
Thi7 l ‘ Inhibition of differentiation of Th17 cells
o > 10 d | as: se eV| d é Nnc | a d e | n'ﬂ ama gé (o) ° l ( Anti-oxidative effects (reductif)n of NO produ;t}on‘l;
neutrophils)

sistémica (febre e PCR >30 mg/L ou Z score Agarwal et al, 2016

coronario >2.5)

e Complicacao emergente: anemia
hemolitica Coombs +, especialmente em
individuos grupo AB (A, B); mais frequente

apos retratamento com IGIV



TRATAMENTO INICIAL | AAS

ACIDO ACETILSALICILICO | sem evidéncia na reducdo de AAC nﬁg.“
. 8 vs 30—50 mg/kg/dia (4 id) na fase aguda = 3—-5 mg/Kg ap0s 48-72h de apirexia

* Meta-analises ndo mostram diferenca na incidéncia de AAC, com A efeitos laterais

* Alta dose vs baixa dose (Dallaire et al, 2017) = sem diferenga
* Dose moderada vs baixa dose (Kuo et al, 2015) = sem diferenga

e Dose baixa vs moderada vs elevada (Kim et al, 2016) = maior risco de AAC nas doses moderadas e

elevadas mas... sem randomizacao! Viés por indicacao

e Cuidado — o uso de ibuprofeno (e outros AINEs que interferem no ciclo da COX) pode antagonizar o

efeito anti-trombdtico do AAS



RESISTENCIA A IGIV | ELEVADO RISCO DE AAC

A resisténcia ao tratamento com IGIV é o maior fator de risco para o desenvolvimento de AAC
Como identificar a priori quais as criangas que nao vao responder?

Scores de risco desenvolvidos na pop. japonesa => na pop. Europeia/EUA com elevada

especificidade mas baixa sensiblidade para prever resisténcia a IGIV

Table 3  Scoring systems for predicting IVIG resistance - _
EGAMI™ KOBAYASHI" SANO””

Na =133 (2 points) Total bilirubin =0.9 mg/dl (1 point)
<4 days of illness (1 point) <4 days of illness {2 points)
ALT =100 WL {1 point) ALT= 100 VL (1 point) AST =200 UL (1 point)
<300 =[10°/L platelets (1 point) <300x10° /L platelets (1 point)
CRP =8 mgfdL (1 point) CRP=10 mg/dL (1 point) CRP=7 mgfdL (1 point)
Age =6 months (2 points) Age =12 months (1 point)
=80% neutrophils {2 points)
High risk >3 points =5 points =2 points

Test performance in Japanese vs non-Japanese
Japanese cases

Sensitivity (%) 78 86 7

Specificity (%) 76 67 86
Non-Japanese cases”!

Sensitivity (%) 42 33 4an

Specificity (%) 85 87 85
ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C-reactive protein; VIS, :

Eleftheriou D et al. Management of Kawasaki disease. Arch Dis Child. 2014



TRATAMENTO | Papel da corticoterapia

e Resisténcia a lGIV ocorre em ate 20% dos casos

e Qs corticosteroides sao eficazes no tratamento de outras vasculites

» Estudos retrospetivos antigos sugeriram uma associagdo com aumento do risco de AAC = viés

de selecao!

NOEGRE 5 & FEERUARY 3579 S BUMBIR 2 Incipence oF CornoNary ANeurysMm I8 Grouprs TREATED

Pediatl‘ics Wit Five DirFerent ProTocoLs
Protocol Incidence of

ARTICLES Coronary Aneurysm
Kawasaki Disease: Effect of Treatment on Coronary S —
Artery Involvement No. o
Hirohisa Kato, M.D., Sigeyuki Koike, M.D., and Takashi Yokoyama, M.D. l Prﬁdﬂiiﬂlﬂne —‘1 lf l? B 64? -

2. Prednisolone plus warfarin 2/7 28.6

3. Prednisolone plus aspirin 0/7 0

4. Aspirin 4/36 11

5. Antibiotic only 5/25 20




Wardle AJ, Connoelly GM, Seager MJ, Tulloh RMR.
Corticosteroids for the treatment of Kawasaki disease in children.
Cochrane Database of Systematic Reviews 2017, Issue 1. Art. No.: CD011188.

TRATAMENTO | Pa pel da Corticoterapia DOI: 10.1002/14651858.C0011188.pub2.

Analysis 1.1. Comparison | Corticosteroids vs no corticosteroid use, Qutcome | Incidence of coronary
artery abnormalities.

Review: Corticosteroids for the treatment of Kawasakl disease in children

Compansor: | Corticosterpids vs no corticosteroid use

Outcome: | Incidence of coronary artery abnormalities
Study or subgroup Corticosteroid Control ( Cdds R.atu::nN Weight Cdds Ratio
it nitd M-H Fied 35% CI i4-H,Fixeed 955 Cl

lkeda 2006 /%0 /88 - 138 % 0.8 [ 0.04, B3]
Incue 2008 /%0 0/88 — 138 % 0.8 [ 0.04, B3]
Kobayashi 2012 4121 28/121 = 378 % 0.1 [ 004, 034
Mewzurger 2007 | 5/95 B/%5 - 200 % 0.B0[ 038 1.70]
Ogata 2012 433 026 - 16 % 0.6 [ 003 084
Okada 2003 o4 e Met estimatle
Sumdel 2003 /e 12 D 1.5 % 037 [ 001, 964 ]

Total (95% CI) 450 457 e 100.0 % 0.29 [ 0.18, 0.46 ]

Tetal events: 25 (Corticostercid), 77 {Contral)

Heterogeneity: Chi = | 1322, df = 5 (P = 005); P =55%

Test for overall effece 2 = 5.15 (P < Q00001

Test for subgroup differences: Mot applicable

) - —

0001 901 ol | 10100 1000

fawours corticosteroid favours contro



TRATAMENTO | Papel da corticoterapia

Analysis 1.4, Comparison | Corticosteroids vs no corticosteroid use, Outcome 4 Duration of clinical
symptoms: fever, rash.

Review: Corticosteroids for the treatment of Kawasaki disease in children
Comparisen: | Corticostersids vs no corticosteroid use

Outcorne: 4 Duration of dinical symptoms: fever, rash

( Mean ‘ Mean

Study or subgroup  Corticosteroid Control Difference Weight Difference
N Mean(50)[days) N Mean{50)[days] VRandom,95% CI IV Random, 5% C

Incue 2006 90 06 (05) 88 15 (1) H 556 % 090 [-1.13,-067 ]
Chada 2003 4 0.3 (05) 18 219 (24) = 444 % 260 [-374.-144]
Total (95% CI) 104 106 - 100.0 % -1.65 [ -3.31, 0.00]

Heterogeneity: Tau® = |27, Chi2 = 821, df = | (P = 0004); I* =88%
Test for overall effect: £ = 1.96 (P = 0.050)
Test for subgroup differences: Mot applicable

N L L 1

-0 - - 19

favours corticostercid favours contral

Analysis 1.5. Comparison | Corticosteroids vs no corticosteroid use, Outcome 5 Time for laboratory
parameters to normalise: CRP, ESR.

Review: Corticosteroids for the treatment of Kawasaki disease in children
Comparison: | Corticosteroids vs no corticosteroid use

Outcorre: 5 Time for laboratory parameters to normalise: CRP ESR

Mean Mean

Study or subgroup  Corticostercid Control Difference Wieight Difference
N Mean{SD)[days] N Mean(SC) [days W Fixed 955 CI [ViFixed, 95% CI

Incue 2006 90 84 (37) 88 2 (6q —H— 100.0 % 280 [-438,-1.22 )
Total (95% CI) 20 88 — 100.0 % -2.80 [ -4.38,-1.22]

Heterogeneity: not applicable
Test for overall effect: Z = 348 (P = 0.00050)

Test for subgroup differences: Not applicable

L L i L L

=

B . 4

favours corticosteroid favours control



TRATAMENTO | Pulso unico VS Curso prolongado

Analysis 2.1. Comparison 2 Subgroup: One-off steroid use vs longer course of steroids, Outcome |
Coronary artery abnormalities.

Rewview: Corticosteroids for the treatrnent of Kawasald disease in children

Comparison: 2 Subgroup: One-off steroid use vs longer course of steroids

Outcome: | Corcnary artery abnormalities

(

\

Study or subgroup Carticostercid Cantrol Odds Ratio Wisight Odds Ratio
it nit M-H,Fixed 95% CI M-H,Fixed 958 CI
Cne-off steroid use
MNewburger 2007 15095 18195 - 245% 0RO [ 038, 1.70)
Ogata 2012 22 10/26 - 135% 0.16 [ 003, 0.84)
Sundel 2003 018 112 22% 037 [001,9.64)
Subrotal (95% CI) 135 142 - 40.2 % 0.56 [ 0.29, 1.08 ]
Tetal events: |7 (Corticostercid), 29 (Contral)
Heterogeneity: Chi® = 3,13, df = 2 [F = D217 IF =36%
Test for overall effect Z = 1.74 (P = 0.082)
2 Longer course of steroids
Incue 2006 2190 10/e8 —=— 6.0 % 0.6 [ 004, 0.83 )
Kooayashi 2012 4121 28/12 - 438 % 0.11 [004,0.34)]
Okada 2003 04 B Mot estimanle
Subtotal (95% CI) 225 227 k - J 59.8 % 0.13 [ 0.05, 0.32]
Total events: 6 (Corticostercid), 38 (Contral) ’
Heterogeneity: Chit = 021, df = | (P = 0.44); 1* =008
Test for overall effect: Z = 4.51 (P < 0.00001)
Total (95% CI) 360 369 * 100.0 % 0.30 [ 0.18, 0.50 ]
Total events: 23 (Corticostercid), 67 (Control)
Heterogeneity: Cni® = 10,60, df = 4 (P = 003); 7 =62%
Test for overall effect: Z = 4.66 (P < 0.00001)
Test for subgroup differences: Chi? = 682, df = | (P = 001}, P =85%
Q000 001 Q1 I 10100 1000

Favours corticosteroad

Favours contraol



TRATAMENTO | Japao VS EUA

Analysis 3.1. Comparison 3 Subgroup: Geography, Outcome | Coronary artery abnormalities.

Review: Corticosteroids for the treatment of Kawasaki disease in children
Comparison: 3 Subgroup: Geography

Cutcorne: | Corznary artery abnormalities

(

Study or subgroup Carticostercid Caontrol Odds Ratq) Weight Cdds Ratio
it nit M-H, Fixed, 5% CI M-H,Fixed 25% CI
Certres in Japan
Ikeda 2006 2490 10/88 T 138 % 0.8 [ 004, 083)
Incue 2006 490 10/88 - 138 % 0.8 [ 0.04,083]
Kobayashi 2012 4121 2802 = 7% 0.1 [004,034]
Ogata 2012 223 1026 - I1.6% 06 [ 003, 084]
Olkada 2003 Gil4 orig Met estimable
Subtotal (95% CI) 337 341 - 77.0 % 0.14 [ 0.07,0.29 ]
Total events: |0 (Corticostercid), 58 (Contral)
Heterogenaty: Chit = 0.34, df = 3 (P = 0.95): P =00%
Test for overall effect: £ = 546 (P < 0.00001)
2 Centres in Morth America
MNewburger 2007 15095 18195 —.- 2L10% 080 [ 038, 1.70]
Sundel 2003 G 112 1.9 % 037 [ 001, 9.64]
Subtotal (95% CI) 113 116 - 23.0 % 0.77 [ 0.37, 1.59 ]
Total events: |5 (Corticostercid), 19 (Control)
Heterogeneity: Cni* = 021, df = | (P = 0.65) P =00%
Test for overall effect: Z = 071 (P = 048)
Total (95% CI) 450 457 - J 100.0 % 0.29 [ 0.18, 0.46 ]
Total events: 25 (Carticostercid), 77 {Contral) k

Heterogenaity: Chit = 1122, df = 5 (P = 005); I =55%
Test for cverall effect: £ = 5.15 (P < 000001}
Test for subgroup differences: Chid = 10,59, df = | (P = 0.00), F =91%

ool Ql

Favours corticosteroid

Favours control



TRATAMENTO | Alto risco VS Baixo risco [ todos

Analysis 4.1. Comparison 4 Subgroup: High-risk scores vs lower-risk scores or all participants if risk score
not calculated in study, Outcome | Coronary artery abnormalities.

Fewvew: Corticosteroids for the treatment of Kawasald dsease in children
Comparison: 4 Subgroup: High-risk scores vs lowerrisk scores or all particpants if risk score not calculated in stucy

Outcome: | Coronary artery abnormalities

Study or subgroup Corticosteroid Control fp Odds Ratio q\ Wieight Odds Ratior
M n't M-H Feed 95% Q1 M- Fixed ¥5% O
| High-rzk scones
lkeda 2006 145 942 — 123 % 07 [ 003,084 )
Kabayashi 2012 4121 28121 -+ 5% Q1 [ 004, 034
Ogata 2012 piryl 1026 R 5% Qia[ 003, 084 )
Subrotal (95% CI) 188 189 - 61.4 % 0.13 [ 0.06, 0.29 ]
Total events & {Corticosteroid), 47 (Contral)
Heteropeneity: Chi® = 022, ¢f = 2 (P = 090 P =0.0%
Test for overall effect Z = 502 (P = GOCO01)
2 Lower-rsk scores or all participants in study if rsk score not calostated
lkeda 2008 k45 li4s R 20% 033001, 840
Incuwe 2006 190 [[rt:=:] = 137 % 08 [ 4, 083 )
Newburger 2007 15595 18/95 - 0% 0&0[ 038 170
Olada 2003 o4 o8 Not estimabie
Sundel 2003 e 1221 - 1 19% 037 [ 001,964
Subtotal (95% CI) 262 268 - 38.6 % 0.53 [0.29,1.00 ]
Total events 17 (Corticostenoid), 30 (Control)
Heterogeneity: Ch® = 220, of = 3 (P = 036 P =£%
Test for overall effect 2 = 1,94 (F = 0.050)

Total (95% CI) 450 457 \, - / 100.0 % 0.29 [ 0.18, 0.46 |

Total events: 25 (Corticosteroid), 77 (Controf)

Heterogeneity: Chi® = | 1.24, of = & {F = 0.08% F =47%

Test for overall effect: £ = 507 {F < (00001}

Test for subgroup differences: Chit = 7.32, df = | (P = 0013, I =88%

GO oa | 1o 100 1002

Favours corbeasterod Favours cortre:



TRATAMENTO | Papel da corticoterapia

» Parece haver beneficio global do uso de corticoterapia na D. Kawasaki com reducao da

incidéncia de AAC, do tempo de febre e de exantema
Cursos mais prolongados (2-3 semanas) sao melhores do que pulso Unico
Maior beneficio na populagao japonesa ? — confundidor com o tipo de corticoterapia
Maior beneficio no subgrupo de doentes de alto risco...

mas como selecionar este doentes na nossa populagao?
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TRATAMENTO | Recomendacgdes para o uso de corticoides

e Resisténcia a IGIV = persisténcia de febre e/ou inflamacado persistente =36 h apos

tratamento com IGIV 2 g/kg

e (Caracteristicas de doenca grave — na auséncia de scores de risco validados, sugere-se

* <12 meses (< 24 meses?); caracteristicas de hemofagocitose e/ou choque; marcadores
de inflamagao grave: PCR persistentemente elevada apds IGIV, disfuncao hepatica,

hipoalbuminemia, hiponatremia, anemia, auséncia de trombocitose

e Presenca de envolvimento coronario ou aneurismas periféricos na apresentacao

» Coronarias hiperrefringentes ou dilatadas (Z score >2.0) ou manifestagoes extra-

coronarias sugestivas (ex: insuficiéncia mitral, derrame pericardico, disfuncao VE...)



TRATAMENTO | Regime de corticoterapia

e Prednisolona EV 2 mg/kg (equivalente) até apirexia = P.O. até normaliza¢ao da PCR =

desmame durante 2-3 semanas

e Nao utilizar VS para monitorizacdo da doenca, uma vez que aumenta apos

administracao de IGIV

e Pulsos de metilprednisolona EV (30 mg/kg) reservados para casos selecionados (ex:

SAM, choque)

KEEP
CALM

AND

USE
STEROIDS




TRATAMENTO | Resisténcia a IGIV

Table 6. Treatment Options for IVIG-Resistant KD Patients

Most frequently administered
IVIG: Second infusion Pooled polyclonal IG 2 o/kg IV 211
VIG + prednisolone VIG + steroid IVIG: 2 g/kg IV + prednisolone 2 mg-kg-"-d-" IV divided 212
every 8 h until afebrile, then prednisone orally until CRP
normalized, then taper over 2-3 wk
Infliximab Monoclonal antibody against TNF-a Single infusion: 5 mg/kg IV given over 2 h 194,213,214
Alternative treatments
Cyclosporine Inhibitor of calcineurin-NFAT pathway IV: 3 mg-kg'-d-" divided every 12 h 215, 216
PO: 4-8 mg-kg—"-d-" divided every 12 h
Adjust dose to achieve trough 50-150 ng/mL; 2-h
peak level 300-600 ng/mL
Anakinra Recombinant IL-1p receptor antagonist | 2—6 mg-kg~'-d-" given by subcutaneous injection 217,218
Cyclophosphamide Alkylating agent blocks DNA replication | 2 mg-kg—"-d-" IV 219
Plasma exchange Replaces plasma with albumin Mot applicable 220

p: € is define ersiste esce ; : : . The top 3 treatments
have been mnst commonly used although no mmparatwe etfet;tn.reness trial has been perfurmed Pulsed high-dose steroid treatment is not recommended.
The alternative treatments have been used in a limited number of patients with KD.

CRP indicates C-reactive protein; |G, immunoglobulin; IL, interleukin; IV, intravenous; IVIG, intravenous immunoglobulin; KD, Kawasaki disease; NFAT,
nuclear factor of activated T cells; PO, by mouth; and TNF, tumor necrosis factor.

McCrindle et al. Circulation, 2017



Etanercept Certolizumab pegol Adalimumab  Golimumab Infliximab

TRATAMENTO | OUTRAS OPCOES \Hﬂ/‘é\;} \W/ \Wf \W

Fc
region

e ANTI-TNF

* Infliximab é aquele com maior experiéncia reportada na literatura (5-6 mg/kg em 1-2 doses)

e Tremoulet et al, 2014 | IGIV+AAS vs IGIV+AAS+IFX como tratamento inicial num grupo de 196
doentes n3o selecionados 2> Wduracio da febre, Wmarcadores inflamatérios, WZ score da

DA mas nao W resisténcia a IGIV ou incidéncia de AAC (underpowered)

* Menos experiéncia com etanercept mas parece ser seguro e bem tolerado (0.8 mg/kg)

e CICLOSPORINA (inibidor da calcineurina)
* Infiltrados de céls T CDg+ na parede arterial
» Estudos genéticos = ativacao das vias NFAT-calcineurina dependentes de calcio

e Quando doente apirético e PCR <10 mg/L (ou apds 2 semanas) = diminuir 10% a cada 3 dias

—> suspender quando 1 mg/kg/dia



TRATAMENTO | OUTRAS OPCOES

e ANTI-IL21

* Anakinra (antagonista recetor IL-1)

e Canakinumab, rilonacept

Anakinra

%

IL-1RI

TABLE 2 | Clinical trials of IL-1 blockade enrolling KD patients conducted in Western Europe and in USA (Burns et al., 2016).

Name

Type of trial

IL-1 blockade/Doses

Population KD patients

IL-1RacP

Objective

Canakinumab Rilanocept

oEmEE R
||

IL-1RI IL-1RacP IL-1RI

IL-1RacP

Interruption in signal transduction

Time

Kawakinra trial (Europe)
(Eudract Murmber:
2014-002715-41)

Anakid trial (USA}
{clinicaltrials.gov#NCT02172853)

Canakinumab trial (Europe)

Phase lla, multi-centered trial

Phase IMla study: Two-centerad
and dose escalation trial

Phase Il trial: Two-arm,
multi-centered and carried out
in seven European countries

Anakinra: 2 mg/kg/day Dose
can be increased by

2 mg'kg/24 h if persistent or
recrudescent fevar (max

Bmg/kg/d)

Anakinra: 2, 4 or 8 mg/kg
Persistent or recrudescent fever
after =36 hand <7 days
following the end of intravenous
immunoglobulin {VIG) infusion
Canakinumab: & mgikg IV
Group 1: Complete fever
resolution Canakinumakb (1 or 2
SC injections) at 4 and B wesks
Depending on the chnical and
CRP course Group 2 Fever
remains after 48-72 h of
canakinuman VG

Children: 8 months
(=10 kgl-18 years Screened:
4th—13th day of faver

Children {=8-M -old) with acute
KD and with coronary artery
|£-score =3.0 in the RCA or
LAD) abnormalities

Maive KD patients or
WIG-resistant KD patient

Primary end points Efficacy and

14 days of treatment

safety of anakinra Secondary
objectives Effects of anakinra
on coronary artery Dissase
activity and inflamnmation

biomarkers

Safaty, tolerability, and

2-6 weeks

pharmacokinetics of anakinra

The presence or absenca of
fever will be looked-for.

VIG, intravenous immunogiobuling RCA: right caronary artery; LAD, laft antenior descending coronary artery; SC, subcutaneous.

Dsser P and Kaone-Paut | (2017}
IL-1 inhibition May Have an Imporiant
Rolez in Treating Refractory Kawasaki
Disgase. Front. Phamacol. 8:163.
doi: 10.338%/fphar2017.00163



Estabelecer diagnostico de D. Kawasaki

Nao

IGIV 2 g/kg em
perfusao Unica

AAS 30-50 mg/kg/dia,
4id

Obter ecocardiograma
e ECG assim que
possivel, mas néo
atrasar a instituicao de
terapéutica

Caracteristicas de alto risco?

* Resisténcia a IGIV

Sim

 Doenca grave: <12 meses, marcadores
de inflamacéao severa (PCR
persistentemente elevada apods IGIV,
disfuncdo  hepatica, hipoalbuminemia,
hiponatremia, = anemia, auséncia de
trombocitose)

* Choque ou evolucao para SAM

« Atingimento coronario ou aneurismas
periféricos ao diagnostico

Se davida: contactar um perito

Defervescéncia:
36h, melhoria clinica e analitica

(PCR)

AAS 3-5 mg/kg e manter

durante 6 - 8 semanas

apirexia apos

Sem defervescéncia apos 36h,

IGIV e AAS (= baixo risco)
+

Metilprednisolona 0.8
mg/kg EV 2 id até PCR
normalizar -
prednisolona 2 mg/kg/dia
PO e desmame em 2-3
semanas

Obter ecocardiograma e
ECG assim que possivel,
mas nao atrasar a
instituicao de terapéutica

ou recrudescéncia da doencga

Se

normal
semana com boa evolucéo clinica

primeiro
e PCR normal

ecocardiograma
em 1

Repetir ecocardiograma as 2 e 6
semanas

Adaptado a partir de: Eleftheriou D et al. Arch Dis Child. 2014




Sem defervescéncia apos 36h,
ou recrudescéncia da doenca

v

* Repetir 22 dose de IGIV 2 g/kg
*  Cuidado com hemolise no tipo AB

* Infliximab 6 mg/kg (1 — 2 doses)
* Anakinra 2 mg/kg/dia (até 6 mg/kg/dia)

Transferir o doente para hospital central; considerar » Ciclosporina
» Corticoterapia como acima, se ainda néo * Ciclofosfamida
utilizada * Plasmaferese ...

Reconsiderar diagndstico

Repetir ecocardiograma as 2 e 6 semanas

\l/ Y

V

Sem AAC Table 8. _H_lsk Bla_smﬁt:ahnn of Coronary Artery 5 Large and giant aneurysm (Z score =10, or
3 Abnormalities During Follow-up absolute dimension =8 mm)
e Parar AAS as 6 - 8 - ' .
Classification Description 5.1 Current or persistent
semanas 1 No involvernent at any timepoint (£ score 5.2 Decreased to medium aneurysm
*+ Seguimento até aos 12 , always <2) | 53 Decreased to small aneurysm
meses e alta se bem Dilation only (£ score 2 o <2.5) 5.4 Decreased to dilation only or normal luminal
3 Small aneurysm (Z score =2.5 to <5) dimension
3.1 Current or persistent ) ] .
— . McCrindle et al. Circulation, 2017
3.2 Decreased to dilation only or normal luminal
dimension
4 Medium aneurysm (Z score =5 to <10, and
absolute dimension <8 mm)
4.1 Current or persistent
4.2 Decreased to small aneurysm
4.3 Decreased to dilation only or normal luminal
dimension




Table 11. Long-Term Thromboprophylaxis and Medical Therapy Algorithm

1: No involvement

2: Dilation anly

3.1: Small aneurysm, current or
persistent

3.2: Small aneurysm, regressed to
normal or dilation only

4.1: Medium aneurysm, current or
persistent

4.2: Mediumn aneurysm, regressed
to small aneurysm

4.3: Medium aneurysm, regressed
to normal or dilation only

5.1: Large and giant aneurysm,
current or persistent

5.2: Large or giant aneurysm,
regressed to medium aneurysm

5.3: Large or giant aneurysm,
regressed to small aneurysm

5.4: Large or giant aneurysm,
regressed to normal or dilation
only

ASA indicates acetylsalicylic acid or aspirin; and LMWH, low-molecular-weight heparin. Green indicates a Class | recommendation (should be performed);
vellow indicates a Class lla recommendation (t is reasonable to perform); orange indicates a Class lIb recommendation (may be consicered); and red McCrindle et al.
indicates a Class lll recommendation {should not be performed). Circulation, 2017




Table 10. Long-Term Assessment and Gounseling Algorithm

1: No irmvelvement Mzy discharge None Hong Assess at 1y | Promotion courseling | Age-approprizte

betwaen 4 wk and at every visit counseling without
12 mo modification

2: Dilation only Mzy discharge None Mane Asgessat 1y | Promation counseling | Ape-approgriste
after 1y if normal; at every visit counseling without
E85ESS avery 2-Dy if modification

persists

-3_1:E|TEII isess at 6 mo, T L1y Bromaokion couns 0 Precautions fo

aneurysm, current yeariy at every visit; restrict | confraception and

or persistart contact pregrancy

3.2: Small AsSess avery MAssess at 1y, then | Promation counseling | Age-approgriste

aneurysm, 1-3 y (meay omit every 2y at every visit counseling without

regressad tonormal | echocardiography) modification

or dilztion only

4.1: Medum Assess 5t 3, 6, and Assessat 1y | Promaotion counseling | Precautions for

aneurysm, current | 12 mo, then yearly at every visit; restrict | confraception and

or persistant contact; seff-limit pregrancy

4.2: Medum Agsans vaark Ascess yearly | Promation counseling | Precautions for

Aneurysm, at every visit; restrict | confraception and

regressad io small contact; seff-limit pregrancy

ANBUrysm

4.3: Medum Assass avery Assass every 2y | Promotion counseling | Precautions for

AneUrysm, 1-2 y (meay omit at every visit; restrict | confraception and

regressad tonormal | echocandiography) contact; seff-limit pregrancy

or dilztion only

5.1: Large or giant | Assess &t 3,6, 9, and Asgess avery 6-12 | Promation counseling | Precautions for

aneurysm, current | 12 mo, then every mo at every visit; restrict | confraception and

ar persistant 36 ma contact; seff-limit pregrancy

5.2: Large or Assass every 6-12 Assess yearly | Promation counseling | Precautions for

giant aneurysms, ma at every visit; restrict | confraception and

regressad ko contact: saff-limit pregrancy

medium aneurysm

5.3: Large or A=sass every 6-12 MAzsess yearly | Promotion counseling | Precautions for

giant aneurysm, m2 at every visit: restrict | confraception and

regressad ko small contact; seff-limit pregrancy

Aneunysm

5.4: Large or Asgass avery Assess ewery 2y | Promation counseling | Precautions for

giant aneurysm, 1-2 y {meay omit at ewery visit; restrict | confraception and

regressed o normal | echocandiography) contact; seff-limit pregrancy

aor dilztion only

McCrindle et
Circulation, 2017

al.



EVOLUCAO DO ENVOLVIMENTO CORONARIO

Possible progressionto a

Media % :
normal luminal dimension

Intima

Necrotizing
arteritis

e

Elastica interna

1. Subacute/chronic vasculitis
2. Luminal myofibroblastic proliferati
3. Laminar non-occlusive thrombosis

Adventitia

Destruction of intima, elastica interna,

Further progression and
? possible interaction with
atherosclerosis risk factors
on
media and, variably, adventitia §

Calcification

Occlusive thrombus
formation

Complex stenosis

l Ischemic heart disease I

| Myocardial infarction l “Organization of thrombus

and recanalization

Figure 4. Natural history of coronary artery abnormalities.
Modified from Kato2>¢ with permission from Elsevier. Copyright © 2004, Elsevier.

McCrindle et al. Circulation, 2017



PROGNOSTICO A LONGO PRAZO

e Amplamente determinado pelas sequelas cardiacas —risco de estenose e trombose
* British Paediatric Surveillance Unit (1993): taxa de mortalidade 3.7%
* Nakamura et al (2004): mortalidade nos homens com sequelas cardiacas 2.4 x superior

* Aneurismas gigantes: taxa de sobrevida 30 anos de 88%; 16% desenvolveram EAM

e E nosubgrupo de doentes que nunca apresentou AAC, ou em que estes regrediram?

» Doenca de Kawasaki foi descrita em 1967 = as criancas que tiveram DK nas décadas de 1960-

1970 estdo agora a entrar na meia idade



PROGNOSTICO A LONGO PRAZO

Table 1 Methods for studying subclinical vascular changes in KD and their

association with cardiovascular risk

Type of vascular

Assodation with

structure or increased cardiovascular
Abbreviations  function measured risk
Carotid clMT Intima-media Increased carotid
intima-media complex of the  intima-media
thickness carotid artery thickness
Flow-mediated FMD Endothelial Smaller percentage
dilatation function increase in the
diameter of the
brachial artery
following cuff release
after suprasystolic
occlusion
Peripheral PAT Endothelial Smialler pulse volume
arterial function increase in the digital
tonometry arteries following cuff
release after
suprasystolic brachial
artery occlusion
Pulse wave PN Arterial stiffress  Increased pulse wave
velocity velocity

Chen et al. Acta Paediatrica, 2016

e Subgrupo com hx AAC - alterac¢des vasculares

estruturais persistentes, disfuncao endotelial e
Arigidez dados

relativamente a diferengas entre regressao e

arterial; inconsistentes

nao regressao dos AAC (estudos em pequenos

grupos)

Subgrupo sem hx AAC = cIMT semelhante,
alguns dados apontam disfuncao endotelial e

Arigidez arterial.

As implicacdes a longo prazo destes achados
subclinicos nao sao claras, particularmente
porque estas ferramentas foram desenvolvidas

para estudar aterosclerose e nao DK



CONCLUSOES

A Doenca de Kawasaki é a 22 vasculite mais frequente da infancia

A ativacao do inflamossoma NLRP3 parece ser fulcral na patofisiologia da DK

» Papel promissor dos inibidores IL-1 = ensaios em curso; casos reportados de sucesso

O diagnostico pode ser dificil, especialmente nos casos incompletos, e assenta
fundamentalmente numa avaliagao clinica criteriosa e sequencial

» Biomarcadores validados e amplamente disponiveis serao extremamente Uteis

A complicagdo mais temida sao os aneurismas das artérias coronarias (AAQC)
* Resisténcia a IGIV € o maior fator de risco

* Mais frequente nos extremos etarios



| YOUR WIHDCW OF |

Y

e O tratamento inclui IGIV, AAS (ndo reduz AAC) e corticoterapia nos casos de alto risco

* Nao existem scores de risco validados . Resisténcia a IGIV
« Julgamento clinico informado na selecdo de doentes * Doenca grave: <12 = meses,
marcadores de inflamacéo severa
(PCR persistentemente elevada apoés
* Nos casos resistentes a IGIV pode considerar-se IGIV, disfuncao hepatica,
hipoalbuminemia, hiponatremia,
° Corticoterapia anemia, auséncia de trombocitose)
* Choque ou evolucéo para SAM
* Repetir IGIV «  Atingimento coronario ou
B aneurismas periféricos ao
* Infliximab Teanbsion
* Anakinra?

e O prognostico depende fundamentalmente de um diagnostico precoce e tratamento

assertivo
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