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transplante hepatico pediatrico

= 1963 - Starzl e cols - Primeiro transplante hepatico
ortotopico realizado em uma crianca

= 1979 - Calne e cols - Introducao de ciclosporina

= 1983 - Consenso do Instituto Nacional de Saude:
transplante hepatico como opcao terapéutica

= 2002 — Sistema de alocacéao de 6rgaos



Evolucao da imunossupressao_~1 g5
Irradiacéao
AZA — esteroides
ATG-AZA- esteroides
CNI-ATG-AZA - esteroides
MMF-CNI-AZA - esteroides
MTOR-MMF-CNI-ATG-AZA- esteroides
2008 IL-2RmMAb-mTOR — MMF- CNI-ATG- esteroides
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transplante hepatico pediatrico
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transplante hepatico pediatrico

Intervivos
1 Hosp|tal
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s 7 Sobrevida
T P
2 5 la 3a 10a
S5 4
B Todos 88.8  84.7 82.0
5 | — Under 10 kg
P = 29 e Alichildren |<10kg 87.5  84.9 84.9
& n=222
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Post-transplant years

Curvas de sobrevida de todas as ccas
e pt <10 kg
Seda Neto J et al. Liver Transpl 13:1153-8, 2007



Q Hospital
A.C.Camarg
Centro de Tratamento, Ensino e Pesquisa em Céncerl

Long term patient survival
387 Primary LDLT X 60 primary DDT

hazard ratio [HR] = 1,54 (Cl 95%, 0,77 — 3,11;

100 #p=0,15).
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transplante hepéatico pediatricc

Hosp|tal °| Hospital
A C‘ Ca“‘a"g SlrloLl banés

Aspectos gerais

Infeccdes recorrentes .

Desnutricao

Defic. de desenvolvimento

Desnutricao — 68%
Desnutricao grave - 25% Shibuya, 2006

129/222 (58%) < 10 kg seda et al L Transpl, 07

LIVER TRANSPLANTATION 13:1153-1158, 2007




Late Graft Loss or Death in Pediatric Liver Transplantation:
An Analysis of the SPLIT Database.
The SPLIT Research Group

SPLIT Database — 872 pacientes
Primeiro Transplante > 1 ano de sobrevida do enxerto

Hepatite Fulminante 3.44 0.026
Tumor 10.26 <0.0001
Desnutricao 3.78 0.010
TAH 2.66 0.0059
> 5 admissodes/ano 4.78 0.007

Soltys K et al.,, Am J Transpl, 2007



Can Children Catch Up in Growth After Living
Donor Liver Transplantation?

Walid Mohamed El Moghazy,' Yasuhiro Ogura,' Kouji Harada,” Akio Koizumi,” and Shinji Uemoto'
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LIVER TRANSPLANTATION 16:453-460, 2010



400 LDLT / 387 primary transplants

Z-score height/age x post-transplant pt survival HOSPITA
SiriolL.ibanés
100
Q Hospital
) | A.C.Camarg
Centro de Tratamento, Ensino e Pesquisa em Cancer|
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Time (months
Number at risk ( )

Group: Z-score <-2

136 93 64 38 19 4 0 0
Group: Z-score equal to or more than -2

204 155 115 57 25 8 1 0



transplante hepatico pediatrico

Causas de perda tardia do enxerto

Causas imunes
rejeicao
tumores

Problemas técnicos
vasculares
biliares

= = patotoxicidade
Nao aderénci

Isquemia Infeccoes
(nao téecnica)

Recorréncia de doencas



transplante hepatico pediatrico

Causas de mortalidade tardia SPLIT
%
Doencas malignas 20.6
Sepse/infeccao 14.7
—aléncia de multiplos 6rgaos 14.7
PTLD 14.7
.Hepdatica 2.9
Rejeicao cronica 2.9

Soltys KA et al. Am J Transpl 7: 2165-71, 2007



transplante hepatico pediatrico

Perda tardia do enxerto

SPLIT

» Achados clinicos
v' assintomatico com alteracdes laboratoriais discretas
v" sintomatico
prurido, mal-estar
hepatoesplenomegalia, hipertensao portal, ascite

» Achados laboratoriais (>10 anos pos -Tx)

v albumina alterada 3%
v" bilirrubina total alterada 10%
v AST elevada 26%
v ALT elevada 27%

v GGT elevada 43%



transplante hepatico pediatrico

Sobrevida de 10 anos do enxerto — 167 pt

SPLIT
Re-transplante 12 %
trombose de artéria hepatica 35
rejeicao cronica 25
nao funcionamento primario 10

3° transplante 1




transplante hepéatico pediatrico

Sobrevida de 10 anos do enxerto — 167 pt

SPLIT
Imunossupressao 91 %
tacrolimo 68
ciclosporina 23
Imunossupressao unica 63
Imunossupressao dupla 26
Imunossupressao tripla 11
sem imunossupressao 0
corticosteroide 11 (0.5 a 60 mg/dia)

sirolimo 6.6



transplante hepatico pediatrico

Sobrevida de 10 anos do enxerto — 167 pt

SPLIT
Complicac0des clinicas
Insuficiéncia renal (cCRFG<90 ml/min/1.73 m2) 9.3%
Doenca linfoproliferativa pos-transplante 5%
Hiperlipidemia >25%
Diabetes 10%
Sobrepeso (IMC > p95) 10%
Crescimento < p10 23%

Prejuizo do crescimento linear

doenca metabolica e uso prolongado de corticosteroide
Malior crescimento poés transplante

criancas < 12m e AVB



ComplicacOes cirurgicas

transplante hepatico pediatrico

Brasil Bélgica Japao
Trombose arterial 3.1 1.0 3.3
Trombose de v. porta 5.4 14.0 7.5
Trombose arterial+portal 1.5
Fistula/estenose biliar 6.9 27.0 14.5
Blogueio do efluxo venoso 3.1
Retransplante 5.4 3.0 6.0

Seda Neto J et al. Liver Transpl, 2007
Darwish et al. Pediatr Transplantation, 2002
Ueda M et al. Liver Transplant ,2006



transplante hepatico pediatrico

Trombose de artéria hepatica
387 Tx hepaticos IV
ARTERIAL THROMBOSIS 17 CASES 4.4%




THE PORTAL VEIN PROBLEM




Radiologia Intervencionista
Obstrucdo da veia hepatica- dilatacdo com baldo

Q 8 estenoses / obstrucao
2 Angioplastia - 7 pacientes / stent - 1 caso




transplante hepatico pediatrico

Biloma pds trombose arterial




Complicacoes biliares

transplante hepatico pediatrico




Historia natural do enxerto de figado
Maloria dos receptores pediatricos (+ 5 a de sobrevida)

4

fibrose , inflamacéo cronica

= Fatores nao-imunoldgicos
= tipo de enxerto: figado reduzido=s > complicacoes técnicas
= [dade do figado sobre a sua estrutura e funcao
= efeito do crescimento a longo prazo do figado sobre a sua
estrutura e funcao

= Fatores imunologicos
= Mediada por células
= RAC atipica e RC
» “hepatite auto e alo-imune”
= Hepatite inexplicada
= Hepatite cronica viral ndo diagnosticada
* | esao cronica mediada por anticorpos



transplante hepatico pediatrico

What Does the Long-Term Liver Allografi Look
Like for the Pediatric Recipient?

Stefan Hiibscher’
Deparfment of Pathology, University of Brmingham, Brmingham, Unifed Kingdom

LIVER TRANSPLANTATION 15:519-524, 2009



transplante hepatico pediatrico

Achados histologicos a longo prazo

TABLE 1. Histological Findings in Five Studies of Protocol Biopsy Specimens from Children Surviving More Than 1
Year Following Liver Transplantation

Number of Children Time of Number (%) with
Center Biopsied Biopsy Abnormal Histology Main Histological Findings
Paris (Fouquet et 67 =10 years 49 [73%) Chronic rejection (28],
al.) centrilobular fibrosis (15), biliary
cirrhosis (3). and other (3)
Birmingham (Evans 113, 135, and 64 . b, and 44 [B9%) at 10 years Chronic hepatitis (41), biliary
et al.") (at different times] 10 years fibrosis (1), recurrent PSC (1), and
other (1)
London (King's 13 =10} years 12 (9]1%) Fibrosis (12) and lymphocytic
College; Bachina. infiltration (7)
Hepatology 2008:
48:51033A)
I.':'hlcg]ﬁ-:- ([Ekong et 63 == 3 years 61 (97%] Fibrosis (6]1) and inflammation (44)
al.
Groningen 77.64,66,and b5 1,3,5,and 38 (69%) at 10 years Fibrosis (38) and also in some
(Scheenstra et al.”) [at different times) 10 years cases portal tract inflammatory

Abbreviation: PSC, primary sclerosing cholangitis.

infiltrates




An objective measure to identify pediatric liver transplant
recipients at risk for late allograft rejection related to non-
adherence.

Rejeicao tardia

Venkat VL, et al Pediatr Transplant 2008;12:67-72.



Interface Hepatitis Is Associated with a High
Incidence of Late Graft Fibrosis in a Group of
Tightly Monitored Pediatric Orthotopic Liver
Transplantation Patients

Denise Herzog,' Dorothée Bouron-Dal Soglie,” Jean-Christophe Fournet,” Steven Martin,
Denis Marleau,” and Fernando Alvarez’

Liver transpl 2008; 14:946-955



Estudo retrospectivo Tempo de seguimento - 23.9 meses

119 criancas

4

29 (24.4%) — hepatite de interface

4

16 (55.1%) —> rejeicao cronica

/L O\

5 Faleceram 7 re-transplante 4 cirrose

Herzog D et al Liver transpl 2008



Hepatite auto-imune “de novo”

Auto-anticorpos pos tx-hepatico
Hadzic et al 2003, Hepatology [abstract]
N= 377 criancas transplantadas sem dcas auto-imunes

previas

157 (41,6%) — auto-anticorpos positivos

v

HAI “de novo” — 5,3% do total
12% - auto-anticorpos +



Hepatite auto-imune de novo

HAI de novo — 2,1- 5,2%

Pos Tx hepatico na infancia Presenca de autoanticorpos — 15-40%

Authar % with time to Primary (Off steroids H/O rejection in Steroid

(Reference| Trial d-AH d-AH fyrl ISA |SA at d-AlH diagnosis byr} d-AlH patients dependency

Kerkar H—ase— 4 z CoA + AZA CoA + AZA + pred 0 47% 0
et al. [35] control ¢ pred

Hemander A 25 51 CSA + pred CoA + pred god in 60% MK % 0
et al. |36)

Gupta P 52 85 CoA + AZA x oA 1.5 0 0
et al. [38] 6 months + pred

Andries A—ase— 235 325 CoA + AFA = CoA + AZA in 36% 0 82% chronic graft 87%
et al. [39] control 36 months + ¢ pred god dysfunction

pred god

Venick H—case— 66 70 CSA + pred CoA or TAC 29% MK NS 53%

et al. (41} control CSA + AZA + pred MMF or AZA 39%

TAC + pred Pred 53%




Hepatite auto-imune “de novo”

Presenca de anticorpos glutatiao-S-transferase (GST)
em pts com HAI de novo

N- 110 pt transplantados

Genotipos ( recipiente/doador)
1 +/+ = 66
+/- = 23
6 HAI de novo J+ =15
todos grupo -/+ J-=6

!

100% - Anticorpos anti-GSTT1 +

Marcador preditivo para HAI de novo
Aguilera et al Liver Tx 2004, 10:1166



Recorréncia de BSEP

Keitel et al. Hepatol 2009; 50: 510-517
1 crianca: Tx 42 m — Re-Tx por NFP — 17 m apos apos
recorréncia de BSEP

Jaraetal N EnglJ Med 2009; 1359-1367
3 ccas: recorréncia 2.1 -8.1 — 12 anos apos Tx
Tratamento: aumento da imunossupressao

Maggiore G et al. J Hepatol 2010; 53:981-985
2 ccas: recorréncia 4.8 - 17 anos pos-Tx
1 obito por fibrilacao atrial

Siebold et al. Liver Transplant 2010; 16: 856-863
6 ccas: 4 re-Tx por recorréncia e todos 0s 4 recorreram novamente
3 obitos (2 por complicacbes hepaticas)



De Novo Bile Salt Transporter Antibodies as a Possible
Cause of Recurrent Graft Failure After Liver Transplantation:
a Novel Mechanism of Cholestasis
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Keitel et al
Hepatology 2009;50:510-517



De Novo Bile Salt Transporter Antibodies as a Possible
Cause of Recurrent Graft Failure After Liver Transplantation:
a Novel Mechanism of Cholestasis

B Control

Keitel et al

Hepatology 2009;50:510-517




De novo bile salt transporter
antibodies as a possible
cause of recurrent graft
failure after liver
transplantation:

a novel mechanism
of Cholestasis

Keitel et al

Hepatology 2009;50:510-517




Doenca linfoproliferativa pos transplante hepatico (PTLD)

Fatores de risco

= Infeccao priméaria pelo EBV
» Baixa idade do receptor
= Alto nivel de iImunossupressao

= Infeccao pelo CMV



Doenca linfoproliferativa pds transplante hepatico (PTLD)

Hospital
HOSP A
O e camarge

Setembro 1991- dezembro 2009 T e

Transplante (Tx) hepatico em 400 pacientes < 18 anos

34 ptcom PTLD — 8,5%

17 PTLD

17 linfomas
Infoma de céls grandes B 9
iInfoma de Burkitt 6
iInfoma de Hodgkin 2




Doenca linfoproliferativa pds transplante hepatico (PTLD)

e |dade ao transplante:
mediana=15m (5m-168m
<2 adeidade: 24 (70,6%

e Doador vivo — 33 pt
cadaver — 1 pt

e Sex0:18M: 16 F

e Tempo entre o TX-PTLD
mediana 19,5 m (2m-102m)

» 79% receptores EBV negativos
pré-Tx

Hospital
A.C.Camargo
Tratamento, Ensino e Pesquisa em Cancer
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Sarcoma de Kaposi

Setembro 1991- dezembro 2009

Transplante hepatico em 400 pt < 18 anos

Sarcoma de Kaposi em 2 pt — 0,5%

Cancer de pele

[ ] Y
Siriol _ibanés

Hospital

A

Sarcoma de Kaposi
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Sarcoma de Kaposi

Evolucao:

= Remissao sO com suspensao IS 1 caso
Funcao hepatica normal
|S: Sirolimus

= Obito por doenca generalizada 1 caso
Suspensa IS

.. Hospital
Daunorrubicina

A.C.Camargo

Centro de Tratamento, Ensino e Pesquisa em Cancer
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transplante hepatico pediatrico

Insuficiencia Renal pos transplante hepatico

Fatores desencadeantes:

= Insuficiéncia renal pré-transplante
= Intraoperatorio . clampeamento VCI, hipotenséao
= Drogas: Ciclosporina, Tacrolimus, Anfotericina

= Sepsis



Glomerular Filtration Rate Following Pediatric Liver
Transplantation—The SPLIT Experience

N=397 pacientes

Seguimento = 5,2 anos
17.6% == mMGFR < 90 mL/min/1.73m?

Variaveis
. Tipo de imunossupressao

1
2. ldade

3. GFR no momento do transplante
4. Estatura Z-score 12 m apods o tx

Am J Transpl 2010; 10: 2673—-2682



Glomerular Filtration Rate Following Pediatric Liver
Transplantation—The SPLIT Experience

N=397 pacientes

ariable Comparison group Reference group Oddsrato  95% Cl n-Value
mmunosuppression at 12 months post-LT Cyclosporine Tacrolimus 2.85 1.15t07.06  0.0238
\ge at LT continuous 1.23 1.14t01.35  <0.0001
GFRat LT <90 mUmin/173m?*  =90mUmin/1.73m? 357  139t09.11  0.0080
{eight Z-score at 12 months post-LT Below 2 SD (impaired) ~ Above 2 SD (normal) 3.85 1.79t08.27  0.0006

Am J Transpl 2010; 10: 2673—-2682



The effect of long-term calcineurin inhibitor therapy on renal
function In children after liver transplantation

300

7 p<0.005
£
o
l\-
e é 0<0.001
g 100
O é i
LL
X
0
Base 3a 4a 5a

Arora-Gupta, N. et al Pediatr Transpl 2004,8:145



Micofenolato promove melhora da disfuncao renal
apos transplante hepatico:Experiéncia de um centro

N=191 11 desenvolveram IR — CNI mmp MMF
Before MMF 3 months 6 manths 12 months 24 manths
BUN fmg/dL} W48 P2MN:T7RBp=0014) 1999:74 [p=0002) 1710895 {p=0003) 1520 +481|p <0001
serum creatinine imafdl) 119 £ 025 0.92 + 0.30 {p = 0.039) 081+ 026 |p = 0024 083 + 0.27 |p = 0.006) 0.76 £+ 022 |p = 0.001)
Uric acid (mg/dL) 155 + 152 7.99 + 240 (p > 0.05] 642 + 169 {p > 0.05 550 + (.82 jp = 0.008) 5.0 + 056 (p = 0.001)

Creatinine clearance 6589 + 714 11397 £ 4057 (p< 0.001) 10555 £ 26.41 jp <0.001) 11665 £39.12 jp = 0001}
imil/min)

122.57 + 3408 |p < 0.001)

Efeitos adversos- 2 pts — que reverteram

Tannuri U et al Pediatr Transpl 2007: 11: 82—86



Corticéides Efeitos adversos dos imunossupressores
Osteoporose
Diabetes MMF, MMS
Dislipidemia
Hirsutismo Supressao MO
Catarata Nauseas, vOmitos
Hipertensao Diarréia
Retardo de crescimento Tacrolimus
Cushing
DM Sirolimus
. . Nauseas, vOmitos — .
Ciclosporina Bt Dilipidemia
Hinertensa Hipercalemia E?“"”tema
Pet .Asa.o Tremores SHOpEniE .
Insuficiéncia renal Hipertens&o Ulceras orais
Hirsutismo Hipomagnesemia Retardo de
Hipercalemia Cefaléia cicatrizacao
= BEn SRR Insuficiéncia renal EETE
Hipomagnesemia
tremores




Efeitos adversos dos imunossupressores




Qualidade de Vida




Qualidade de Vida

The World Health Organization (WHO) defines health
as a ‘state of complete physical, mental, and social

well-being,and not merely the absence of disease or
Infirmity’




Fatores de impacto na qualidade de vida

Pre- transplante

= Desnutricao

= Hipertensao portal

= [nfeccoes

= Falencia de multiplos 6rgaos

= Retardo do desenvolovimento - motor e cognitivo
= “Failure to thrive”

= HospitalizacOes prolongadas



Fatores de impacto na qualidade de vida

Fase recuperacao pos transplante

= Re-operacoes

= HospitalizacOes prolongadas
= Complicacoes infecciosas

= Disfuncao do enxerto

= RAC frequentes



Fatores de impacto na qualidade de vida

Implicacoes

= Fisico
= Psiquico

= Familiar



Impact of liver tx on HRQOL in children less than 5 years old
Cole CR et al Pediatr Transpl 2004: 8: 222—-227
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Quality of life in pediatric liver transplantation in
a single-center in South America

n=5H
Gander
Male 26 (51.8%)
Female 28 (48.2%)
Race
Caucasian B4 (1009%)
Aae at survey Mean 116 £ 4 w (r 518 yrl
Aae at LT Mean 3.7 £ 3.3 yr ir: 1-14 v
Time since LT Mean 7.7+ 2.1 vyr {r: 4-9 il
Original indications LT
Biliary atresia 32 (59.2%)
BAoute liver failure 10 {18.5%)]
Others 12 (22.3%)
raft received
Cadaveric 33 161.2%)]
Living donor 21 (38.8%)
Caregiver's highest education
College degres 21 (38.9%)

Sanchez C, et al PediatrTranspl 2010: 14:332-336



Quality of life in pediatric liver transplantation in

a single-center in South America

Noms in = 278) [T in = 54| JIA [n=23)
Seale mean + 50 n Mean + 5d n mean + 50
Physical functioning | M5 +124 0.06 909+164 0.003 113+ 182
Role/social-physical 336 £ 155 NS 90.1 £ 200 NS 817+ 317
Bodily pain 7 +209 00 Ba5+220 0.02 122+259
General haalth 154 +£130 0.001 62.1+107 NS 633+ 113
Role/social-emotional 22 +£153 0.001 83.7 £ 258 NG 3.3+ 244
Behavior 125 + 164 NS 68.7 + 16.8 NG 124+ 181
‘Mental health B9 +178 0.03 1.4 +158 NG M7+
“Self-esteem Nn7+181 N3 678+175 N3 BR.G+ 171
Parental emotional 664 +28.7 NS 62.0+ 268 0.03 4650+ 359
Parental time 908 + 148 0.006 82.3+£231 NS 855+ 287
Family activities 850 + 155 NS 835+ 190 NS BA.0+ 187
Family cohesion 726 £ 194 NS NGE+174 NS 16.7+ 208
summary Physical 25 +69 0.05 H.4+86 N3 498+ 104
summary Psycho-social 492 +99 0.0 457+89 NS 1+79

Sanchez C, et al PediatrTranspl 2010: 14:332-336



Impacto na qualidade
de vida

>

Sanchez C, et al

PediatrTranspl 2010; 14:332-336 °7'! v in =24

Physical Paycho-social
SUMIME Ny Summary
Variables Mean + sd o Mean + 50 p
Gender:
Female 511 £ 91 NS 450+ 7.8 NS
Male 498 + 82 463+ 499
Indication for LT
Biliary atresia 506 +84 NS 456 + 8.1 NS
Dthers 501 £90 458+ 102
Matemal education:
High schoal 484 + 85 0.03 456 + 101 NS
College 35+ 79 459+ 70
Type of LT:
LRD 25 +68 NS 472+ 495 NS
CD 491 +£94 448+ 85
Immunosuppression:
Prograf hd + 54 NS 471+ 85 NS
Ciclosporine 488 + 103 NS 446 + 92 NS
Steroids 451 £ 134 NS 471+ 75 NS
Age at IT:
<5 yr (n = 40} 516 + 85 0.or 450+ 89 NS
5—18 ywv in = 14) 469 £+ 82 477+ 89
Time since LT
<5 yr (n = 19} 513+ 54 NS 465 + 91 NS
=6 yr {n = 35) 499 +99 453+ 89
Ape at survey:
508 £ 8.7 NS 455+ 10 NS
1218 yr in = 30} 501 +87 459 + 81
Hospitalization:
Yes in = 6) G4 + 52 NS 25+ 7.0 0.04
No (n = 38) 499 + 88 449 + 88




Desafios

Novos esquemas de IS
prevencao de RAC e RC
< n2 EA (renais, HAS, cosméticos)
manter fertilidade
Tolerancia

Prevencao de complicacoes infecciosas (CMV, EBV)
Prevencao, diagnostico e tratamento precoce de tumores
Recuperacao nutricional, desenvolvimento psico-social







