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Sindrome de Alagille
Importante

Uma jornada de conhecimento, empatia e
unido de esforcos para transformar vidas



Sindrome de Alagille

Tema Importante

Pacientes com Sindrome de Alagille frequentemente necessitam de
transplante de figado.
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Desafios Diarios

Prurido intenso e incapacitante
gue prejudica o sono e 0 bem-estar

Crescimento e desenvolvimento prejudicados

Hospitalizagcdes frequentes

MedicacOes complexas



Sindrome de Alagille

% w Doencas raras: acometem até 65 pessoas em cada 100 mil
1,3 pessoa para cada 2.000 individuos (OMS)

Sindrome de Alagille: doencas hepaticas raras

Desafio
inicial:
diagnostico
assertivo
PRECOCE




Caso Real: Diagnostico Tardio

Apresentacao Inicial —— 1

Lactente com colestase neonatal e infecgao

confirmada por citomegalovirus (CMV) H
2 Diagndstico de Sindrome de Alagille foi

postergado por meses, com foco exclusivo no
tratamento da infec¢ao viral

|
Progressao da Doenga —— 3
|

Atraso no tratamento especifico resultou em
agravamento das complicacoes hepaticas e a
identificacao tardia de anomalias cardiacas graves —— Consequencias

Necessidade de transplante hepatico, com risco
cirargico aumentado pelas comorbidades

Este caso ilustra a importancia em divulgar os conhecimentos e propiciar o
diagnadstico precoce



Compreendendo a Sindrome de Alagille



Sindrome de Alagille

Genética

Via da sinalizacao do Notch

Signal-sending cell JAG1,2
[l DLL1,3,4 ”

l il NOTCH1-4

vy-Secretase

Signal-receiving cell

Nucleus

NICDH
HDAc CoR 1 HAc HDAc § Coft

RBPJ t RBPJ :mumy

e
Repressed Activated

Regula: desenvolvimento dos ductos
intrahepaticos, estruturas craniofaciais,
cardiacas, coluna, rim e vasos sanguineos.

Gilbert MA et al. Alagille syndrome: Genetics and Functional Models. Curr Pathobiol Rep. 2017 S; 5(3): 233-241
Kamath BM et al Systematic review: the epidemiology, natural history and burden of Alagille syndrome. 2018

JAG1

Cromossomo 20p12.2
Codifica a proteina Jagged 1
Ligante para os receptores Notch

NOTCH2
Cromossomo 1p12-p11l
Codifica um dos receptores do Notch

94,3%

2,5%

Nao caracterizada do ponto de vista
molecular: 3,2%

Heranga autossomica dominante
Expressividade variavel
Alto grau de penetrancia

Herdadas: 30% a 50%
De novo: 50 a 70%
> 500 mutacoes patogénicas
1: 30.000-50.000 nascidos vivos



Sindrome de Alagille

Doenca multissistémica

Manifestacoes clinicas



Sindrome de Alagille

Manifestagoes clinicas
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Sindrome de Alagille: Critérios diagndsticos

Critérios maiores
Facies caracteristica

Hepaticas

Cardiopatia

Anomalias esqueléticas

Anomalias oftalmolodgicas

Anomalias renais

Alteragoes vasculares

Frequéncia Descri¢ao

70-98%

75-100%

85-98%

33-87%

56-88%

19-73%

4-38%

Fronte proeminente, olhos com implantagao funda, hipertelorismo, raiz nasal plana, nariz
estreito e ponta nasal mais volumosa, queixo pontiagudo e proeminente, o que da um aspecto
triangular a face.

Rarefagao dos ductos biliares interlobulares (ductopenia intrahepatica) e hipoplasia da arvore
biliar extra-hepatica. Pode evoluir com carcinoma hepatocelular.

Estenose da artéria pulmonar periférica, atresia pulminar, defeitos do septo atrial e/ou
ventricular, tetralogia de Fallot e persisténcia do canal arterial.

Vértebra em borboleta, hemivertebra, espinha bifida oculta, aumento da distancia
interpeduncular e encurtamento do radio, ulna e falanges.

Embriotoxon posterior, pupilas ectdpicas, retinopatia pigmentar, coriorretinopatia e presenca
de nervo dptico drusen (com calcificagao).

Rins displasicos, rins multicisticos, rim ectopico, acidose tubular renal, lipidose glomerular e
pelve renal bifida.

Aneurismas de vasos intracranianos, arteropatia oclusiva intracraniana progressiva
(Moyamoya), aneurismas de vasos intra-abdominais, estenose da artéria renal e estenose da
aorta abdominal.

H4a uma variagao consideravel no curso clinico da Sindrome de Alagille.



Sinal clinico importante: colestase hepatica

Ictericia persistente
Prurido intenso




Sindrome de Alagille

Critérios diagndsticos:
Com e sem o estudo molecular



Sindrome de Alagille: Critérios diagnadsticos

Variante patogénica Historia familiar de Numero de caracteristicas clinicas
JAG1 ou NOTCH2 Sindrome de Alagille da Sindrome de Alagille
Identificado Presente Qualquer um ou nenhum
Identificado Nao (caso indice) Pelo menos 01

Nao identificado ou Presente 02 ou mais

nao pesquisado

Nao identificado ou Nao (caso indice) 03 ou mais
nao pesquisado

Caracteristica clinicas incluem: ductopenia e/ou colestase, altera¢oes cardiacas, renais, oculares ou
esqueléticas, anomalias vasculares ou eventos algum evento vascular e facies caracteristicas.

Ayoub MD, Bakhsh AA, Vandriel SM, Keitel V, Kamath BM. Management of adults with Alagille
syndrome.
Hepatol Int. 2023 Oct;17(5):1098-1112.



Sindrome de Alagille

Historia natural: follow up

Cardiopatias graves

Insuficiéncia renal Insuficiéncia hepatica
Assintomatico Necessidade de TxH

Oligossintomatico Vasculopatias Obito

Gravidade variavel



Doencas hepaticas raras

_ Diagnostico estabelecido: ponto de virada

Montar a orquestra: equipe multidisciplinar

Os pais e cuidadores:

fazem parte da equipe!

Associacoes de pacientes:

Sao parceiros cruciais no cuidado!




Qual o perfil das criancas Brasileiras portadoras da
Sindrome de Alagille?



Sindrome de Alagille
No cenario Brasileiro




Brazilian Alagille Syndrome Study (BASS):

Results of a multicenter observational study
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Brazilian Alagille Syndrome Study (BASS)

Results

n = 120 children

From various regions of Brazil were included

Male: 52.5% (n = 63)
Female: 47.5% (n = 57)

n Mean | Median Star.ida'rd Minimum  Maximum Interquartile
Deviation Range
Age at diagnosis 120 17.8 6.5 27.4 1.0 153.0 15.5
(months)
Currentage 155 107.8 | 1065 | 64.5 6,0 348.0 90.5
(months)
Follow-uptime ;.5 900 | 885 | 613 4.0 273.0 92.8
(months)




Clinical features for 120 Brazilian children with Alagille syndrome

It is important to note that the manifestations were more frequently related to cholestatic
disease rather than liver failure or portal hypertension.

Xanthomas were observed in
33.7% (n=39)

The most common
clinical feature
observed was the
characteristic facial

e W

This was followed by jaundice, pruritus, neonatal
cholestasis, and excoriations.

Other findings included

T v ~

appearance, present Jaundice: 87.5% (n = 105) Hepatomegaly: 58.8% (n=70)

in 89.1% (n = 107) Pruritus: 85.0% (n = 102) Splenomegaly: 49.2% (n=58)
of the study Neonatal cholestasis: 79.2% (n = 95) Pale stools : 46.6% (n=55)
population. Abrasions: 65% (n = 76) Renal anomaly (any): 21.2% (n=25)




Rate of native liver survival and competing events

(liver transplantation or of death)

n=120
Native liver survival: Liver transplant: Death:
63.3% (n=76) 30% (n=36) 6.7% (n=8)
n Mean Median Star_lda.\rd Minimum Maximum Interquartile

Deviation Range

AL 36  43.9 40.0 27.6 8.0 151.0 37.0
(months)

ABEUCEE D 90.8 61.5 79.4 10.0 220.0 149.8
(months)

The native liver survival rate was 63.3%.
Thirty percent of patients underwent liver transplantation, with a median age of 40 months.
6.7% of patients progressed to death, with a median age of 61.5 months at the time of the event.
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Brazilian Alagille Syndrome Study (BASS):

Regarding predictors of native liver survival

Clinical perspective

IDeath, Total P* OR 95% CI
n 43 19 52
Male
Sex A B 20 0431 1825 0sse-3881
femdle o 554 45 1000
No n 14 0 14
% 1000 00 100,0
. ! ! 0,002 -
Jauadies, Y n 61 44 108 :
b % 681 41,9 1000
No n 18 7 F
Neonatal chez, om0 20 TR0 osse 1800 025-4308
Yes % 611 389 1000
n 1 3 12
Shssol % 786 214 100,0
) Midlme: n o 31 16 47 i
Exus, desale. % 660 34,0 oo 0%
n 3 24 55
SEXBB. w  spa 438 100,0
o n 43 20 63
% 683 317 100,0
Asholia. o o 55 0252 1665 0785-3531
Yes % 564 438 100,0
N 59 18 7
shwnl o 56 234 1000
Midleme: n 14 16 30
Yanthesmas. % 487 533 1000 0000 -
N4 8 9
Sexars. % 111 88,9 1000
No n 41 8 49
Hepatemesgaly. % 8 163 100 5001 5426 2,227-13,225
Yes n o 34 36 70
% 486 s14 1000
o n st 9 60
% 850 150 1000
. A poa %) <0001 BEZ3 3568-20,843
b % 307 80,3 1000
No n hal 41 112
Diasrhaa, B & N0 000 oges  0152-4938
Yes % 86,7 333 100,0
o n 76 20 116
% 855 34,5 000 e
Deafoess ves no0 2 2
% 00 100,0 100.0
o n 58 36 94
9
Beucological, kooe e 1000 oea: o752 0280-2021
symatoms.
b % 682 318 1000
No n 11 1 12
Gharacteristic % 817 83 100,0 )
e - A oy oy 0054 7108 0885-57,097
% 607 383 1000
o N 34 7 A
Excorlations e 16ed TR0 o0z e 16%- 10511
e % 539 46,1 100.0
= n 63 30 93
° 7.7 X 100,
Renal ghnosoas . b oo ues RO o100 2275 0928-5579
es
% 480 520 1000
b no 70 4 114
Portal hyperten:. % 614 386 1000
0,084 .
Voo n 6 0 6
% 1000 00 100,0
76 43 119
Néo 2
3, Xl 100,
Liver cirrhosis - :. 609 361 0?0 0,367 ]
My % 00 1000 1000
- n 76 % 20 i
carcinoma %, 63,3 36,7 1000
= n 60 2 102
% 588 412 1000

* Teste Qui-quadrado de Pearson.

Jaundice and severe xanthomas are significantly correlated
with the need for
liver transplantation or death.
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e o ) Predictors of NLS: In the context of Lab tests

40 3 43

. L . n
Direct bilirubin No
mgldL) - highest %930 70 1000 o001 18222 5147-64513
9 no 30 M 71
value >§ Yes % 423 57 1000
Directbilirubin ~ No % a?a &,‘7 1§§ 0
mgldL) - highest . : ¥ <0001 8053 3401- 19069
N9 3 52
lue >10
vawe Yes % 365 635 1000
Total cholesterol ~ "© % a3 s 1000 2 3 H H H
R N Patients with I'imes Increased risk of LT or deat
% 560 40 1000
o N 55 15 70
Total chelgsterol % 788 214 100,0 .
{maldL) >500 v A o 200 <0001 6769 2796-1683
% 351 649 1000
N a0 11 4
) i ili i 18.2 < 0.001, CI959 5.1-64.5
% 732 268 100,0 - -—
wwm T 15 2 2w osw Direct bilirubin > 6 mg/dL .2 (p < 0.001, 6=5.1-64.
% 5713 427 1000
o N 21 2 %
Number of imes % 840 160 1000
AST>5cnomal i s g1 0013 3938 1250-123%8
% 574 428 1000
n 33 19 52
No
ALT (UIL) >300 %835 385 1000 o0 1050 0499-2247 — (1) -— —
™ L oai g om otal cholesterol: > m = (e
% 621 78 1000 g ° ° ) ° °
o n 15 6 21
Number of times % T4 288 100,0
ALT>Sxnomal n o 59 37 g5 0461 1568 0559-4.401
% 615 385 1000
o N 10 4 14
GGT (UIL) >300 :“ 7;; zi'f 1?5;’ 0567 1548 0454-5276 T o
o n 7 3 10 L L Y / L] L I
Number of times % 70,0 30,0 100,0
GGT>6xnomal N6 40 106 0742 1414 0346-5783
% 623 377 1000
o N 12 1 13
APRI>1 ko T 100 013 120 1.278-82222 (1)
Yes n -— -_— pra—
% 539 461 100.0 ° . ° 0 - ° [
ol N 60 2 102 V4
% 588 #12 1000

* Teste Qui-quadrado de Pearson.

LT: liver transplantation

The predictors included direct bilirubin levels greater than 6 mg/dL, which were associated with an 18.2-fold increased risk of
requiring a liver transplant or death.
Cholesterol levels above 300 mg/dL raised this risk by 3.4 times,
while aspartate aminotransferase (AST) levels exceeding five times the upper limit of normal increased the risk by 3.9 times.
Additionally, an APRI score above 1 correlated with a 10.2-fold increased risk.




Comparing the data from this study with those from the GALA study:

Brazilian Alagille Syndrome Study GALA study, Vandriel et al. 2022.

Regarding facial characteristics

Characteristic facies: 89.9% Characteristic facies: 90% H Almost identical
Other features _
Pruritus: 85.0% Pruritus: 74%
Neonatal cholestasis: 79.2% Neonatal cholestasis: 85%
= Similar results
Xanthomas: 33.7% Xanthomas: 24%
Renal anomaly (any): 21,2% Renal anomaly (any): 39%

Native liver survival
Native liver survival: 63.3% Surviving to adulthood with NL: 40%: ‘ﬂ Biggest difference

Influence of longer follow?

Predictors of NLS
Predictors of NLS:DB < 6 mg/dI Predictors of NLS: TB < 5.0 mg/dI h DB Vs. TB




Brazilian Alagille Syndrome Study (BASS):
Results of a multicenter observational study

Conclusions

In this Brazilian cohort of Allagile Syndrome, the main clinical manifestations
included:

¢ Characteristic facial features

¢ Jaundice

¢ Pruritus

The native liver survival rate was 63.3%.




Brazilian Alagille Syndrome Study (BASS):
Results of a multicenter observational study

Conclusions

Higher rates of native liver survival were associated with:

# Direct bilirubin levels below 6 mg/dL

¢ Cholesterol levels below 300 mg/dL

¢ AST levels less than five times the upper limit of normal

¢ APRI score of less than 1

There is a need to establish a national registry for Brazilian patients and to
follow a standardized protocol for diagnostic and therapeutic practices,
which is currently being organized.




Doencas hepaticas raras: tratamento

A Gestao da Complexidade



Objetivos da terapia

Controle do prurido

Evitar a progressao da doen¢a

Tratar as complicacoes da doenca
hepatica avan¢ada

NV NV
Suporte nutricional Farmacos

Tratamento cirurgico Transplante hepatico



Doencas hepaticas raras: Sindrome de Alagille

A\

Nosso papel como especialistas: mais que médicos S

Nossa responsabilidade transcende o consultorio.

Clinico Fornecer cuidado baseado nas melhores evidéncias disponiveis

Pesquisador Contribuir com busca de novos conhecimentos

Natural history of liver disease in a large international Elevated Serum Bile Acids Predict Poor Liver Outcomes in Brazilian Alagille Syndrome Study (BASS):
cohort of children with Alagille syndrome: Results from the Children With Alagille Syndrome: Results From the GALA . .
GALA study Study Group Results of a multicenter observational study

Registros de Pacientes (IPEC)

Educador Divulgar conhecimentos

Documento pela Sociedade Brasileira de Pediatria



Doencas hepaticas raras: Sindrome de Alagille

Politicas publicas

Servigos com cuidados

Pesquisas clinicas , ..
interdisciplinares

Esperanca!

Novos hlorizontes

)

Diagndstico Revolucionario Terapias Transformadoras Cuidado Inovador




Doencas hepaticas raras: Sindrome de Alagille

Raro é o diagnostico.
Rara é a doenca.
Nao sao raros:
a coragem, a esperang¢a e o amor!

Obrigadal
draelisadecarvalho@gmail.com



CrLivicAL GUIDELINES

Guideline for the Evaluation of Cholestatic Jaundice in
Infants: Joint Recommendations of the North American
Society for Pediatric Gastroenterology, Hepatology, and
Nutrition and the European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition

*Rima Fawaz, 'Ulrich Baumann, *Udeme Ekong, *Bjom Fischler, |Nedim Hadzic,
VCara L. Mack, *Valérie A. McLin, ** Jean P. Molleston, ”Ezegujex‘ Neimark,
®Vicky L. Ng, and **Saul J. Karpen

JPGN 2017,;64: 154-168

LERTA
MARELO

IDENTIFICAGAO PRECOCE DE DOENGAS HEPATICAS EM RECEM-NASCIDOS E LACTENTES

1. Avaliar: cor das fezes e urina

Urina clara Fezes coradas Coluria Acolia

Cor das fezes e urina: faz parte do
N exame clinico da crianga ictérica.

2. Duracao:
Ictericia com idade > 14 dias de vida, solicitar: hemograma, BTF e reticuldcitos.

Todo RN ou lactente que apresente BD > 1.0 mg/dL (17umol/L),
merece investigacao diagnostica.
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Sindrome de Alagille: Em resumo ...

A Sindrome de Alagille é um disturbio autossomico dominante, multissistémico, incluindo
ductopenia intra-hepatica.

As mutac¢oes NOTCH2 sao associadas com manifestacoes extra-hepaticas em menor frequéncia,
incluindo o facies caracteristico, o que traz um alerta para o diagnostico.

Prurido: importante manifestagao com impacto na qualidade de vida.

Principais indicagdes do TxH: prurido intratavel acentuado e doen¢a hepatica terminal.

Novas op¢oes terapéuticas: Maralixibate e odevixibate (inibidores do IBATs).



