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Lesões biliares

RESPOSTA AOS ESTERÓIDES

HAI CAI CEP

Espectro da doença

Doenças hepáticas auto-imunes



 Causa desconhecida

 Fatores genéticos e ambientais estão 
implicados

 Doença inflamatória progressiva

 Associação com outras doenças auto-imunes

Hepatite auto-imune 



Prevalência

Adultos

 USA: 1/200,000

 Noruega: 17/100,000 

 Espanha: 20/100,000  (> 14 years of age) 

 Brasil: 1999 – 600 casos reportados em  5 anos

5-10% das doenças hepáticas

4% - listados para Tx hepático 



Geographical variation in the frequency and 
characteristics of  autoimmune liver diseases

Nishioka M; Morshed AS, McFarlane ig, Vergani D
Homberg JC, Penner E; Socha J; Porta G

Autoimmune liver disease eds Krawitt EL;Wiesner RH, Nishioka 1998



Frequência e tipos de doenças auto-imunes na infância

Inglaterra  - Mieli-Vergani G. et al,  2002

Doenças Prevalência 

Centro de referência

Hepatite auto-imune 1,2%

Colangite esclerosante 1aria 1,1%

HAI “de novo” pós tx hepático 4% 



Características 

 Prevalência no sexo feminino

 Hipergamaglobulinemia

 Auto-anticorpos circulantes

 Infiltrado inflamatório portal linfoplasmocitário associado 

à necrose em saca-bocados ( hepatite de interface)

 Resposta satisfatória à terapêutica imunossupressora

 Associação com os antígenos do MHC

 Excluir etiologia viral, metabólica, genética e tóxica de

lesão hepática crônica

Hepatite auto-imune 



Tipo 1: AAN, AAML 

Tipo 2: ALKM1,

AACH1

Rizetto et al., 1973

Miescher et al., 1954
Gabbiani et al., 1972

Johnson et al. 1965

Martini et al., 1998

Classificação

Hepatite auto-imune 



I. Criança               King’s College
Autoanticorpos n = 111 n = 52

AML / FAN 87 (78.4%)** 32 (61.5%)

Anti-LMK1 22 (19.8%)*                20 (38.5%)

Seronegativo     2 ( 1.8%)

Classificação

*   2 – anti-LC1 +ve **  6 – SLA+ve

Hepatite auto-imune 



Tipos auto-anticorpos antígenos-alvo

1 AAN e/ou nucleares 

AML proteínas do citoesqueleto

2 AAMFR e/ou CYP2D6

ACH 1 formiminotransferase

ciclodeaminase

3 A-SLA/AFP proteína associada ao

tRNA repressor UGA

Auto-anticorpos e auto-antígenos



Anticorpo anti-citoplasma de neutrófilos de padrão perinuclear atípico 

( ANCA)

(Anticorpo antinuclear periférico antineutrófilo)

• Hepatite Auto-imune - 74%

• Cirrose Biliar primária - 26%

• Colangite Esclerosante Primária - 60%

• Auto-antígenos

- tubulina B isotipo 5



 Presença de anti-SLA/FP

 Frequente associação com anti-AML e AM

 Único marcador em 20-26% dos casos 

 Mais comum em mulheres jovens (idade 20 - 40a) 

HAI tipo 3

• 50 kDa
• 474 aa
• tRNA (Ser) Sec



País Freqüência anti-SLA/FP

EUA 23/149 15%

Brasil 23/132 17%

Alemanha 21/108 19%

Japão 2/30 7%

HAI tipo 3

• Características clínicas, bioquímicas, histológicas e prognóstico  

semelhantes ao tipo 1 

• Recorrência pós suspensão CE ou durante a manutenção  mais 

comum nos pacientes com anti-SLA/FP

Baeres M et al. Gut, 51:259-264, 2002



Anti SLA

81%

19%

100%

32%

68%

Ambulatório de Hepatopatias Auto-imunes e 

Metabólicas do HC-FMUSP - ICR
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rosetas

plasmócitos

Hepatite auto-
imune

plasmócitos

rosetas



Células T auto-reativas
Patogênese

Ativação das células T

auto-reativas

Microambiente do órgão

AUTOIMUNIDADE

Fatores genéticos

Fatores ambientais

(drogas, subst químicas, 

nutrientes)

Mimetismo

molecular

Infecções

Retrovírus?

Vogel A et al, 2002
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Patogênese da HAI

Fatores genéticos

 sistema HLA

 polimorfismos na região promotora do gene para

TNF-a , TGF-b

 antígenos do linfócito T citotóxico (CTL-4)

 receptor da vitamina D

 mutação no gene para tirosina fosfatase CD45



EUA
DR3

Reino 
Unido

DR3
DR4

Japão
DR4

Susceptibilidade à hepatite auto-imune
tipo 1 associada aos antígenos HLA

México
DR4

Brasil
DR13
DR3

Argentina
DR13
DR4

Imunogenética 



Resíduos de aminoácidos presentes nos bolsões 
da molécula de HLA de classe II DR1

Imunogenética da HAI



Resíduos de aminoácidos encontrados na cadeia b
das moléculas de HLA-DR associadas a HAI

Argentina
Brasil
V 86

Japão
H/R 13

EUA / Reino Unido
K 71

Czaja & Donaldson, Immunol Rev 2000



Susceptibilidade à hepatite auto-imune
tipo 1 associada aos alelos de  HLA

DRB1*0404 México Vazquez-Garcia et al 

J Hepatol 1999

DRB1*0405 Argentina (adultos) Faimboim et al

XII IHWS 1997

DRB1*1301 Argentina (crianças) Faimboim et al

DQB1*0603 XII IHWS 1997

DRB1*1301 Brasil Goldberg  et al

DRB1*0301 Hum Immunol 2001



Association between  HLA antigens 



HLA-DR  e  HAI - 2

HAI-2       Controles

DR7 78%    vs.     20%
pc < 0.00017

DR53 89%   vs.    43%
pc < 0.00004 DR7

DR53

Bittencourt P et al, 1999

Hepatite auto-imune 

HC- FMUSP



Apesar da forte associação genética com certos alelos de 

HLA-DR, a maioria das pessoas com os mesmos alelos não 

desenvolve a doença, indicando que possam existir outros genes 

próximos ao HLA-DR  que conferem uma suscetibilidade adicional à 

doença.



genes presentes na região do MHC

TNF: -238, -308

LTA:   +80, +252

NFkBIL: -63

BAT-1: -22, -348

MICA

HLA-B

Polimorfismos tipo SNPs estudados

centrômero

HLA

DQ

HLA

DR

BAT1 MIC

A

HLA

B

TAP TNFC4A C4BHLA

DP

CLASSE ICLASSE IIICLASSE II

LT MIC

BNFkBil

Resposta imune

Doenças auto-imunes



Na infância

 TNFA:

- associado em crianças brasileiras (Oliveira et al., 2011)

 TNFA , LTA, BAT-1, NFKBIL1, HLA-B, MICA

– haplótipo de suscetibilidade em crianças  brasileiras – contendo 

DR3/B8 (haplótipo ancestral)  (Oliveira et al., 2011)

Genes estudados



TNFA-238

Oliveira et al,2011



Associação com MHC
HAI-2

(%)

Controle

(%)

p

HLA-DRB1 n=25 n=145

07 15 (60) 14 (10) <0,0001

03* 6** (60) 13 ** (10) 0,0035

13* 6** (60) 20** (15) 0,0045

HLA-B n=25 n=227

18 9 (36) 16 (7) <0,0001

14 4 (16) 11 (5) 0,0196

MICA n=24 n=210

018 5 (21) 10 (5) 0,0011

*=associação secundária (sem DR07, HAI-2 n=10 e controle, n=131)

**=4/6 indivíduos carregam DR 03 e 13
Oliveira l, et al 2008



Arthritis Res Ther 2005 7:62 

IL5 -746

IL4 -589

IL-4 +33

IL-4 +3017

IL-13 110

IL-10 -3575

IL-10 -2849

IL-10 -2763

IL-10-1082

IL-10 -592

IgG1, IgE

Polimorfismos tipo SNPs

Associados a diferentes 

produções das citocinas

http://arthritis-research.com/content/7/2/62/figure/F1?highres=y


The most severe forms of type I autoimmune hepatitis are 

associated with genetically determined level of TGF-b1

Natalia Paladino, Ana Claudia Floresa, Hugo Fainboim,Teresa Schroder, 
Miriam Cuarterolo, Carol Lezama, Esteban Gonzáles Ballerga, Diana Levi, 

Hugo Tanno, Gabriel Costanzo, Lourdes Arruvito,, Leonardo Fainboim

Clinical Immunology (2010) 134, 305–312

TGF-b1 : efeito anti-inflamatório
mantém a homeostase imune
impede doenças auto-imunes
age na fibrogênse hepática



Paladino et al Clin Immunol 2011



Paladino et al Clin Immunol 2011



Genes estudados

 IL10 

- Não encontramos associação de haplótipo  de IL10 com HAI-1 

(Oliveira LC, Porta G, 2008, Paladino et al 2011) – Falta de 

envolvimento na patogênese da doença

 IL13 e receptor de IL4

- expressão do gene associado com a gravidade da doença (Chernavsky et 

al., 2004)

– polimorfismos associados com HAI-1 (Oliveira LC, Porta G, 2008)

Na infância



Polimorfismos tipo SNPs estudados

CTLA-318

CTLA 49

CTLA-4 CT60

2º sinal de ativação de cels T 

(modulador neg).  SNPs associados 

a diferentes de produção de CTLA-4



CTLA4 CT60A/G HAI-1 CLT

Genótipo n=86 n=181 p

AA

AG

GG

12 (14)

42 (49)

32 (37)

42 (23)

87 (48)

52 (29)

0,1491

AA vs GG 0,0508

AA vs AG + GG 0,0787

AA + AG vs GG 0,1632

Alelo 2n=164 2n=362
A 66 (38) 171 (47)

0,0540
G 106 (62) 191 (53)

Frequência alélica e genotípica 
do polimorfismo CTLA4 –CT60A/G



CTLA-4 AIH-1 CTL    p RC IC
-318C/T +49A/G CT60A/G 2n=170 2n=352

C A A 59 (34) 164 (47) 0,0101 0,61 [0,417-0,89]

C A G 39 (23) 51 (15) 0,0166 1,76 [1,104-2,797]

C G G 51 (30) 114 (32) 0,5826

T A G 14 (8) 22 (6) 0,4011

Frequência haplotípica dos polimorfismos

– 318C/T, 49A/G e CT60AG de gene CTLA-4

2n= número  de cromossomos; 2 =qui quadrado; RC= razão de chances



Avaliação clínica laboratorial e tratamento



HAI-1

n=62

HAI-1

n=32

HAI-2

n=17

HAI-2

n=20

Idade ao 

diagnóstico

mediana(anos)

8.7

(2-13.8)

10.5

(2.3-14.9)

3.0

(1.3-12)

7.4

(0.8-14.2)

Feminino % 77.5 75 94.1 75

Dças   AI  % 3.2 22 35.3 20

Dças   AI nos 

familiares %
11.3 43 17.6 40

I. Criança King’s I. Criança King’s

Achados clínicos



HAI-1(n=87) HAI-2(n=22)

Tireoidite 12 6

Vitiligo 4 0

Nefrite 1 0

DM 1 0 2

Doença Behçet 0 1

17(19,5%) 8 (36,4%)Total

Antecedentes familiares 

I. Criança – HC-FMUSP



HAI-1 HAI-2

Tireoidite 3 3

DM1 1 2

RCUI 1 0

Hematúria 1 0

Paniculite

de Weber 0 1

Artrite 1

D. Celíaca 2

Enterite crônica 1

10 (8,7%) 6(27,7%)

Manifestações extra-hepáticas

I. Criança – HC-FMUSP

I. Criança – HC-FMUSP



Doenças associadas com hepatite auto-imune

• poliendocrinopatia-candidíase-distrofia ectodérmica

(APECED), autossômica recessiva, gene 21q22.3

•febre periódica-estomatite aftosa-faringite-adenite

cervical (PFAPA)

• síndrome da deleção 22q13

• anemia hemolítica auto-imune infantil com hepatite

de células gigantes (AIHA-GCH)

• comprometimento hepático no LES

• transformação giganto celular sincicial

Roberts EA. Liver International 2011; 1434-31



library screening they showed the binding of two
nucleotide sequences, one bearing weak similarity to
the TATA box, TTATTA, and the second as a tandem
repeat of ATTGGTTAA sequence. Whether the SAND
domain is responsible for AIRE DNA binding remains to
be identified, as a KDWK amino acid motif, found in
Sp100 and DEAF-1 SAND domains, and needed for
DNA binding, is not conserved in the AIRE protein.

The physiological role of AIRE

Thymic selection processes are crucial for T-cell devel-
opment and are highly dependent on interaction with
stromal cells. AIRE expression in mTECs, which are
responsible for negative selection, and the APECED
phenotype strongly point to the involvement of AIRE in
the maintenance of tolerance where autoreactive T cells
to certain peripheral antigens such as steroidogenic P450
or pancreatic enzymes are not deleted in the thymus
(Figure 4). Zuklys and co-workers17 correlated the thymic
Aire expression in RAG-2-deficient mice transgenic for a
TCR that is positively selected by I-A b and negatively
selected by I-Abm12 background. In analyses of the
positively or negatively selecting mice strains, abundant
Aire expression in the medulla and at the corticomedul-
lary junction was seen in thymi undergoing negative
selection (I-A bm12). Furthermore, the Aire expression was
associated with TCR-mediated programmed cell death as
few Aire-positive cells were found in MHCnull mice
thymi, where lack of TCR ligands cause thymocyte
apoptosis by neglect.17 Dependence of AIRE expression
on thymocytes is also supported by our experiments

where thymic primary epithelial cells when cultured in
the absence of thymocytes lose AIRE expression (P
Peterson et al, unpublished results).

At least two ways of AIRE function in the thymus can
be envisaged. One mechanism as to how AIRE can
modulate negative selection is the activation of promis-
cuous expression of peripheral proteins in thymic
antigen presenting cells (APC). Recent findings strongly
suggest that otherwise tissue-specific antigens are com-
monly expressed in the thymus and that this mechanism
is critical in forming central tolerance towards peripheral
proteins.98 More specifically, this function has been
attributed to a subset of mTECs (G8.8+CDR ), which
express a broad range of antigens including type I
diabetes autoantigens such as GAD65, GAD67 and
insulin.86 These rare cells were often found in two to
four cell clusters,87 which resembles the pattern of AIRE
expression in our experiments, where positive two
or three AIRE-positive cells frequently lie adjacent
to each other in the thymus medulla. Whether the
promiscuous expression is restricted only to a rare subset
of mTECs or associated with certain cell cycle
or differentiation stage within each individual but most
of the mTECs, remains to be studied. It should be
mentioned however that in addition to mTECs, both
thymic DC-s and macrophages have been demonstrated
to express peripheral antigens.88,89 Broad expression
pattern of peripheral antigens would require a general
gene and cell activation programme and it is tempting to
think AIRE has a role to support this programme either
through genetic or epigenetic mechanisms. Even so, it
remains unclear why only a small number of all tissue-
specific antigens appear as autoantigens in APECED.

Figure 4 AIRE in the development of tolerance. The illustration represents the thymus. (Upper portion) Under normal AIRE expression,
AIRE facilitates the destruction of T cells harbouring TCRs to APECED autoantigens, including the steroidogenic enzymes 21-hydroxylase
(P450c21), steroid 17alpha-hydroxylase (P450c17), side chain cleavage enzyme (P450scc); and the type I diabetes autoantigens glutamic acid
decarboxylase 65 and 67 (GAD65 and GAD67). (Lower portion) When AIRE is defective, as occurs in APECED, the autoreactive T cells are
allowed to proliferate, leading to the breakdown of tolerance and autoimmune phenomena directed against organs expressing the
autoantigens.
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sites upstream of a promoter. The relative activation
ranged from a 30- to a 250-fold increase over baseline
with slightly different promoters. Interestingly, Björses
and co-workers found that the AIRE protein expressed
without a fused DNA-binding domain also activated the
system somewhat (approx. 15-fold).33 In further dissect-
ing the activation function we found that transiently
expressed AIRE can activate the interferon b (IFNb)
minimal promoter (nucleotides 55 to +19; in a luciferase
reporter plasmid), also without being fused to a DNA-
binding domain.47 We also saw activation of the mouse
mammary tumour virus (MMTV) and the HIV long
terminal repeat (LTR) promoters (J Pitkänen and
P Peterson, unpublished data).

In the IFNb system, the activation domain turned out
to reside within the C terminus. No activation was seen
with N-terminal AIRE protein fragments. The PHD
fingers are directly implicated as the activation domain
as missense mutations designed to disrupt their structure
(C302P, C437P and C302P/ C437P) severely decreased the
activation.47 The finding is supported by the fact that a
patient mutation, C311Y, had a similar effect.33 Another
missense patient mutation, L28P, is also deficient for the
transcriptional activation. The mutation also abolishes
the homodimerisation of AIRE, leading us to speculate
that homodimerisation might be a prerequisite for the
transactivation function.66 It must be said, however, that
the L28P mutation also changes the fibrillar cytoplasmic
staining of AIRE, and the nuclear dot staining is lost.47

Nuclear dots, including the PML bodies, have been
linked to several functions, among them transcriptional
activation or repression, and pre-mRNA splicing.14,50,67

K83E, another missense AIRE patient mutation, has a
transactivation capacity comparable to wild type. The
nuclear localisation, though, is aberrant in the sense that
while some nuclear staining is seen, the nuclear dot
pattern is lost.47 This would suggest that the nuclear dot
localisation is necessary for the AIRE function. Support-
ing this is the common Iranian Jewish mutation, Y85C,
which has an essentially normal subcellular localisation
as well as activation.33 This mutation also leads us to
think that there must be another function of AIRE not yet
known. The correlation between nuclear dots and
activation is muddled by the finding that the activa-
tion-deficient PHD finger mutations show exactly the
wild-type subcellular localisation.47 Definite conclusions
regarding the correlation of cellular localisation and
function thus need further study.

AIRE interacts with the CREB-binding
protein

We recently reported that AIRE binds directly to the
CREB-binding protein CBP.66 CBP functions as a coacti-
vator to several transcription factors, including nuclear
receptors, Jun, Fos, NFkB and the STAT proteins.68–72

CBP has three cysteine–histidine-rich (CH1, CH2 and
CH3) domains involved in specific protein–protein
interactions.68,73–75 CBP interacts with other coactivators
such as SRC-1, TIFII, ACTR, and P/ CAF.69,76–78 It also
contains histone acetyltransferase or HAT activity.79,80

CBP has recently been reported to be localised in the
nuclear PML bodies.81 From this plethora of findings it

has been suggested that CBP functions as an integrator of
multiple signalling pathways (for review, see, Ref. 82).

The AIRE protein binds CBP at the CH1 and CH3
protein interaction domains.66 The CH1 domain binds,
among others, STAT2 and HIF1a73,74 whereas CH3 binds
E1A and the basal transcription factor TFIIB.68,75 The
actual functional significance of AIRE interacting with
CBP is unclear. It is possible that CBP forms the link
between AIRE, possible other AIRE-interacting proteins,
and the basal transcriptional machinery. The intrinsic
histone acetyltransferase activity of CBP might be
involved in the process. A hypothetical model of the
AIRE–CBP interaction is shown in Figure 3. Clearly this
aspect of AIRE function demands further study until
more accurate hypotheses can be made.

AIRE as a DNA-binding protein

The first indirect indication that AIRE might be a DNA-
binding protein came from the identification in the AIRE
amino acid sequence of two PHD fingers and a SAND
domain. In particular the SAND domain, a structure
which appears to be in several nuclear proteins, was
suggested to mediate the DNA binding.65 The domain
was initially described as a common motif after Sp100,
AIRE, NucP41/ 75 and DEAF-1/ suppressin. The best clue
to its DNA-binding function was supplied by the
evidence that Drosophila DEAF-1 and its human counter-
part NUDR were DNA-binding transcription factors.83

Recent structural studies using NMR spectroscopy have
confirmed that SAND domain is indeed DNA-binding
region having a novel molecular structure.84 The novel
module that SAND domain adopts has not been found in
any of the so far described DNA-binding domains, and is
comprised of five-stranded twisted antiparallel beta
sheets that form a complex with four alpha helices.
Similar to AIRE, the SAND domain in other nuclear
proteins almost invariably coexists with other functional
protein regions such as chromatin-associated domains,
homo-oligomerisation or other DNA-binding or protein–
protein interaction mediating structural motifs.

In a more recent report, Kumar et al85 showed that
AIRE is indeed able to bind to DNA, and that the
interaction is mediated by AIRE homodimers or tetra-
mers but not by monomers. Using oligonucleotide

Figure 3 AIRE interacts with the coactivator CBP. A model of
AIRE–CBP interaction is proposed. AIRE recognises a response
element sequence. CBP is recruited to the site and it then links AIRE
to the basal transcriptional machinery. GTFs, general transcription
factors.
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The expression pattern of mouse Aire is similar to its
human counterpart. Immunofluorescence stainings in-
dicated that 90% of the AIRE/ Aire-positive cells cost-
ained with cytokeratine markers and some colocalisation
with costimulatory markers CD80, CD86 and CD40 were
observed.19 Although, the strongest AIRE expression in
the thymus was found in mTECs, interestingly, costain-
ing of 5–10% of AIRE-positive cells with markers such as
CD11c and CD83 suggested that some of the AIRE-
positive cells in the thymus belong to the monocyte-
dendritic cell lineage.18 This was further confirmed by
positive RT-PCR analysis from mouse thymus isolated
CD11c and MHC class II positive cells and from FACS-
sorted two thymic (CD8+ and CD8low/ ) and three
splenic (CD4+CD8 , CD4 CD8 and CD4 CD8+) DC
subsets.19 The Aire mRNA was detected in all DC
populations with slightly stronger expression in thymic
DC populations whereas thymocytes and splenic macro-
phages were negative. The restricted expression of AIRE
in monocyte-dendritic cell lineages has been further
confirmed in CD14+ peripheral blood monocytes and
also in differentiated DCs, cultured in medium contain-
ing GM-CSF, IL-4 and TNF-a.20 It should be noted that, in
contrast to human AIRE, mouse Aire protein expression
has been also reported to occur outside the immune
system. Halonen et al21 observed strong ubiquitous
expression of Aire in brain, liver, kidney, pancreas,
intestine, gonads, pituitary, thyroid and adrenal glands
but also in neurons and glial cells in the central nervous
system.

The thymic expression of AIRE in ontogeny has been
studied in mouse. The first expression has been seen at
day E14,17,22 in a late organogenesis stage of the thymus
influenced by lymphoid progenitors. At this time cortical
and medullary epithelial cell subpopulations can be
distinguished.23 More abundant Aire expression was
demonstrated at E16, a time when first CD4+CD8+
double positive thymocytes appear in the thymus but
TCR (T-cell receptor)-mediated thymic selection has not

yet begun.17 Interestingly, Aire expression was not
observed in Tge26 mouse model, which overexpresses
the human CD3e chain in high copy number. This
transgenic mouse has a complete block in early thymo-
cyte development at CD44+CD25 to CD44+CD25+
stage occurring at E14.5; that is, at a time when Aire
expression begins in epithelial cells. As a result of the
block in early thymocyte development, the Tge26 mice
do not develop a normally organised thymic epithelial
cell network, indicating that Aire expression might be
dependent on a normal thymic three-dimensional archi-
tecture.24 In concordance with this, the same group
reported Aire expression in RAGnull mice, similar to
normal mouse thymus. In RAGnull mice, the thymocyte
development is blocked at a later stage (CD44 CD25+)
corresponding to E15.5 in embryonic development. At
this time the normal thymic epithelial architecture has
been already formed, thus supporting the idea that
normal three-dimensional thymic architecture is needed
for Aire expression. The expression of Aire is maintained
throughout postnatal life.

Further evidence that Aire expression is dependent on
thymic medullary architecture comes from the studies
showing that Aire expression is not present in thymus of
RelB-deficient mouse.17,19 Belonging to Rel/ NF-kappaB
transcription factor family, RelB in the thymus is
expressed predominantly in the medullary epithelium
and is responsible for the differentiation of myeloid DCs
and TECs. RelB-deficient mice have disorganised me-
dullary epithelium and lack myeloid DCs, with clear
defect in clonal deletion of autoreactive T cells. Lack of
Aire expression in these mice is thus consistent with its
role in thymic selection of autoreactive T cells and
suggests that Aire gene expression is under regulation of
Rel/ NF-kappaB family transcription factors.

The NOD mouse, which has similar characteristics in
genetics and pathogenesis with human type I diabetes,
had also abnormal Aire expression in the thymus.19 The
TECs in the NOD mouse have ultrastructural anomalies

Figure 1 APECED-causing mutations in AIRE. (a) Schematic of the AIRE gene. The rectangles indicate exons. Arrows mark the sites of
identified APECED-causing mutations. (b) Schematic of the AIRE protein showing the different protein motifs. Mutations discussed in the
text are indicated. HSR, homogenously staining region; L, LXXLL or NR box regions; PRR, proline-rich region; SAND, putative DNA-binding
domain; PHD, plant homeodomain-type zinc finger.

Autoimmune regulator

J Pitkänen and PPeterson
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Genes and Immunity

Gene AIRE – cromossomo 21q22.3

Sítios identificados de mutações APECED (46 mutações)

R257X - 83% Finlândia

967-979del13bp – 70% Grã-Bretanha e 53% EUA
Proteína AIRE

Ativador de transcrição

Interage com proteína ligadora de 

CREB

Proteína ligadora de DNA

AIRE facilita destruição de cél T que tem TCR para autoAg

APECED (21-hidroxilase, 17alfa-hidroxilase, enzima 

clivadora da cadeia lateral, autoAg do diabetes I (GAD 65,

GAD 67)

AIRE no desenvolvimento da tolerância

Qdo AIRE é defeituoso, as cél T autoreativas proliferam,

levando à quebra da tolerância e fenômenos AI dirigidos

contra órgãos que expressam os autoAg

Normal

APECED

Pitkanen e Peterson. Genes and Immunity 2003; 4:12-21



25 crianças (14 F; 2-16 anos)

Tipo I II

n 19 6

DAI  extra-hep e/ou 8 2

história familiar +

Mutação missense heterozigota no exon 7 – substituição de serina por arginina

Frequencia alélica desta variante polimórfica foi pelo menos 3x > controles sadios

Mutação heterozigota no gene AIRE pode representar predisposição

genética para HAI tipo 1 em crianças

JPGN 2009; 48:498-500



HAI-1

N=62

HAI-1

N=32

HAI-2

N=17

HAI-2

N=20

Hepatite aguda (%) 82 50 94 65

Insuficiência hepática 

aguda (%) 
0 3 5.8 25

Insidioso (%) 16 38 0 25

Assintomático (%) 2 0 6 0

Complicações de

hipertensão portal (%) 

4.5 12 0 10

I. Criança            King’s

Modo de apresentação

I. Criança           King’s



AIH-1

N=62

AIH-1

N=32

AIH-2

N=17

AIH-2

N=20

AST (xUNL) 24.4 12.6 27.1 22.9

Hipoalbuminemia (%) 52 53 40.1 30

IgG elevado (%) 97.7 80 82.4 50

Deficiência IgA (%) 0 9 17 45

Deficiência C4  (%) 66.7 89 40 83

I.Criança       King’s I.Criança King’s

Exames laboratoriais



AIH-1 AIH-2                p

Gama 3.75 + 1.24 2.43 + 1.03 0.0001

IgA 303 + 170 194 + 132 0.0032

IgM 289 + 164 217 + 93.5 0.0755

IgG 4106 + 1704 2563 + 1224 0.0002

C3 (low) 26 7 0.708

C4 (low) 50 8 0.058

media + dp media + dp

Exames laboratoriais

I. Criança – HC-FMUSP



Hepatite auto-imune



I. Criança King’s I. Criança King’s

HAI-1

n = 56

HAI-1

n = 29 

HAI-2

n = 17 

HAI-2

n = 18 

Cirrose (%)     32 (57.1) 18 (69.0) 13 (76.5) 5 (38.0)

Hepatite

crônica (%) 20 (32.1) 13 (31.0) 4 (23.5) 13 (62.0)

Histopatologia 

I. Criança – HC-FMUSP



 Prednisona/Prednisolona

1.0 - 2 mg/kg/dia (maximo 60 mg/dia)
gradualmente diminui período 4-8 semanas - 2.5 – 5 mg/dia  
dependendo da idade

 Azatioprina – 1-2 mg/kg/dia 

 Diariamente, nunca parar antes e durante a puberdade 

Tratamento

tratamento diário 



Monitorização 

Follow-up – clínico e bioquímico

 6 - 8 semanas nos primeiros 6 meses
 3 - 4 meses durante 2-3 anos
 2 anos após exames normais – bx hepática

Exames:
 Hematológicos 
 AST/ALT/GGT/FA
 Gamaglobulina/ IgG
 TP, TTPA
 BTF

Tratamento

Anualmente:
 Autoanticorpos
 Ca, P
 DO
 Oftlamologia



Efeitos adversos

Prednisona/prednisolona:

Anual: monitorizar osteoporose/ osteopenia 

glicemia 

velocidade de crescimento

alterações oculares 

Azatioprina

Efeitos citotóxicos: monitorizar leucócitos /plaquetas

Tratamento



 níveis normais de transaminases 

Definição de remissão

 níveis  normais de  IgG 

 baixos títulos ou negativos de autoAc 

Tratamento



HAI-1 HAI-2            p

Remissão

I.Criança 65% 95% 0.012

King’s                               97% 87%

Tempo para remissão (meses)

I.Criança          9.2 + 6.3 6.0 + 4.8 0.05

King’s  6.0                       9.0

Tratamento



Tipo de resposta HAI-1 HAI-2

Completa 32 (66,6%) 14 (87,6%)

Parcial 13 (27,0%) 1 (6,2%)

Ausente 4 (8,4%) 1 (6,2%)

p = 0,096

Tratamento



Critérios para suspender tratamento

No universal guidelines are available regarding
timing of withdrawal of immunosuppressive therapy

Tratamento



Tratamento

1. HAI-1

2. AIH-2
nunca suspender

I.Criança

Pelo menos 3 anos 
Critérios:  pelo menos 2 anos
EH normais e IgG/ gama globulina 

Sem  inflamação bx hepática

King’s
Pelo menos 3 anos
Critérios: pelo menos 1 ano

EH normais e IgG, Auto Ac negativos 
ou baixos títulos      

Sem  inflamação bx hepática 

Critérios para suspender tratamento



Tratamento suspenso

HAI-1 – 19%

HAI-2 - 0% 

HAI-1 - 19.2 %

Recaída - 45.5%

HAI-2 - 0%



Prednisona+ Azatioprina

Pred+ MMF

Pred+ Cya/TAC

TX

Sem resposta
Frequentes recaídas

Sem resposta

I. Hepática

Tratamentos alternativos



Ciclosporina A

 remissão em 25/32 crianças com CyA por 6 meses

 CyA + prednisolona + azatioprine por 1 mes

manutenção - prednisolona + azatioprina 

Alvarez et al, J Hepatol 1999;30:222

Tratamentos alternativos



Tratamentos alternativos

Ciclosporina A

Poucos efeitos adversos dos corticosteróides

Vantagem:

Desvantagens:

Efeitos colaterais ?

Remissão de 78% v 94% com prednisona/azatioprina 

Manutenção com prednisona + azatioprine

Guidelines AASLD 2010 - ainda não está bem definido, 
necessitando de estudos adicionais



 26* crianças intolerantes/resistentes a azatioprina

ou frequentes recaídas: 16 HAI e 10 CA

* 6 - CyA, 2 - tacrolimus

Micofenolato mofetil (MMF)

King’s 1999-2004

mediana 14.9 meses (0.2-108.6) do diagnóstico

Tratamentos alternativos



Micofenolato mofetil (MMF)

 8/26 sem resposta:         2 HAI e 6 CA

 18/26 boa resposta   :    14 HAI e 4 CA

14 normal AST

4 (HAI) AST < 2x ULN

 4 suspenderam por efeitos adversos 

(depressão de medula óssea, diarréia)

King’s 1999-2004

Tratamentos alternativos



Tratamento alternativo - Budesonida

Manns MP et al. Gastroenterology 2010; 139:1198-1206

Resposta completa



Tratamento alternativo - Budesonida

Manns MP et al. Gastroenterology 2010; 139:1198-1206

Resposta completa

AST e ALT normais
sem efeitos adversos dos
esteróides
ITT = intention to treat
PP = per protocol

Resposta completa aos 6m
x

ALT < 2x LSN aos 6m



•Efeitos adversos

28% - Budesonida vs 53,4% - Pred p < 0.001

Pred vs Bud: EA 44.8 26.4% p < 0.002

• Taxa de remissão 6m após tratamento:

60% - Budesonida vs 38.8 %- Pred p = 0.001

•Alternativa para diabéticos

•Contra-indicada em pt com cirrose

Tratamento alternativo - Budesonida

Manns MP et al. Gastroenterology 2010; 139:1198-1206



Conclusões

 1ª linha de tratamento - Uso convencional de corticosteróides
associado a azatioprina

 O tempo de tratamento dependerá da resolução dos sintomas
laboratório e histologia

 Tratamentos alternativos podem ser utilizados como 
terapia de salvamento 

 Diferenças clínicas e laboratoriais entre HAI-1 e HAI-2

 Quadro clínico, laboratorial e histopatológico semelhante 
entre dois grupos de etnia distinta
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