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LA INCOMPATIBILIDAD DONANTE / RECEPTOR PARA LOS ALELOS
DE LA GLUTATION S-TRANSFERASA T1 CONSTITUYE UN FACTOR DE
RIESGO PARA EL RECHAZO CRONICO DEL INJERTO HEPATICO.
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HEPATITIS AUTOINMUNE “DE NOVO”
POSTRASPLANTE HEPATICO

» La hepatitis autoinmune “de novo” postrasplante hepatico fue descrita por

primera vez en ninos en 1996 y en adultos en 1997.
Kerkar, Abstr Hepatology 1996, Hermandez Albujar, abstr J. Hepatology 1997

» No descripciones de CBP ni CEP “de novo” en Trasplante hepatico, ni HAI
“de novo” en otros trasplantes de 6rganos solidos.

> En el ano 2001 describimos la presencia de anticuerpos Anti-GSTT1 en la
hepatitis inmune “de novo’.



Antibodies against glutathione S-transferase T1 (GSTT1) in patients
with de novo immune hepatitis following liver transplantation

I. AGUILERA,I. WICHMANN,J. M. SOUSA*, A. BERNARDOS*, E. FRANCO, J. R. GARCIA-LOZANO &
A. NUNEZ-ROLDAN Servicio de Inmunologia and *Servicio de Aparato Digestivo ‘Unidad Trasplante Hepdtico’, Hospital
Universitario Virgen del Rocio, Servicio Andaluz de Salud. Sevilla, Spain

Clin Exp Immunol2001;126: 535-539



POLIMORFISMOS GLUTATION S-TRASFERASAS

Allele

Class or Gene Alterations in gene orin  Protein or amino acids
superfamily nucleotides affected
Alpha GSTA2  GSTA2*A €335, A629 Thr''2, Glu?™
GSTA2*B G335, C629 Ser'?, Ala*™
Mu GSTM1 GSTMT*A G519 Lys'73
GSTMT*B C519 Asn!73
GSTMT*0 Gene deletion No protein
GSTMT1*1x2  Gene duplication Overexpression
GSTM3  GSTM3*A Wildtype Wildtype protein
GSTM3™B 3 bp deletion in intron 6 Primary structure
unaltered
GSTM4  GSTM4*A Wildtype Wildtype
GSTM4*B Changes in introns Unchanged
Pi GSTP1 GSTPT*A A313,C341, C555 lle'®, Ala'™, Ser'
GSTP1*B G313, C341, T555 Val'®, Ala'™, Ser'®
GSTPT*C G313, T341,T555 Val'%%, val''4, Ser's>
GSTPT*D A313,T341 lle'®, val'14
‘ Theta GSTT1 GSTTT*A Unique gene Unique protein
GSTTT1*0 Gene deletion No protein
GSTT2  GSTTZ2*A A415 Met'*
GSTT2*B G415 lle™
Zeta GSTZ1 GSTZT*A A94; A124; C245 Lys*2; Arg®; Thr2
GSTZ1*B A94; G124; C245 Lys®2; Gly*2; Thré2
GSTZ1*C G94; G124; C245 Glu*?; Gly*?; Thr#?
GSTZ1*D G94; G124; T245 Glu*?; Gly*?; Met??

Sherratt, Enzyme systems that metabolise drugs and other xenobiotics, 2001



GLUTATION S-TRANSFERASA T1

20% de la poblacién caucasica no tiene el gen GSTT1
GSTT1*A/A, GSTT1*A/0, GSTT1*0/0

GSTTT e j e

GSTT2B GSTT2

Tt R —

Not deletion _»_‘:\, .

HA3 GSTT1 HAS

e GSTT1

Rec-/Don+

La enzima GSTT1 se expresa altamente en las células
del endotelio vascular y de los conductos biliares

Pemble et al., 1994



Glutathione S-Transferase T1 Mismatch Constitutes a
Risk Factor for De Novo Immune Hepatitis
After Liver Transplantation

Lsabel Aguilera,” Jose M. Sousa,” Francisco Gavilin,” Angel Bernardos,”
Ingeborg Wichmann,’ and Antonio Nuiiez-Roldin’

Table 3. Diszrbudion of the 4 Posable GSTT1 Combirations Beoween Donor and Reapient of a LT
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Figure 1. Evolution of (A) gammaglobulin levels and (B) AST levels in the 6 patients with de novo IH after 6 months of

steroid treatment. Patient 5 suffered a relapse in the context of a transient suppression of steroids 3 months after LT.

Liver Transpl 2004;10: 1166—1172



Antibodies Against Glutathione S-Transferase T1
(GSTT1) in Patients With GSTT1 Null Genotype as
Prognostic Marker: Long-Term Follow-Up After Liver

Transplantation

TEBLE 1. Bassling characiecietios of the LTH patlants with atypdoal soloanilbcdles and thelr immumedagioal,
Teahares

genciypdeal, and clinlca

Interval
bebween LTX Dlagnosks
ani dlignceds of de nowo
afide newo Immung
Maxdmal Heer Immang PFalent  Donor hepatlis
LTE  Relplent! Indkcatkon for TX ol akypleal higpatits GETTI  GSTT1 withgraf
Patknl ivearsi donorsex ibypeof ransplantation avieantbodks  (months)  gmobpe gmobype  dysfinclon
ILTX o MM Eilaryaired w124 14 ¥ul Patilve  Tas
ITX & MM HOV clerhwoals rLad pid Xl Poastilve  Yas
ILTX L& MM OH cirthosts 140 I ¥l Patilve  Tas
4LTK & MF HOWHEY cirhesis L4 Pl Xl Pafilve Yo
5LTX 3 FM HCV clethoals w124 12 ¥ul Patilve  Tas
ELTX L] MM HEV cimhosk 1440 B ¥ul Putilve  Tas
LTX | FM HEW cimhosk 13m 14 ¥ul Potilve  Tas
ATX ] MM OH cirthoss 140 u ¥ul Patilve  Tas
SLTX 55 MF HOV clerhwoals L&dn il Xl Poastilve  Yas
6L 2] MF OH cirthosts 140 1] ¥l Patilve  Tas
JILTX A FF Crypioganic clrrhosls LA a7 Xl Pafilve Yo
15T £ FM HCV clethoals w124 7 ¥ul Patilve  Tas
BLTX 1 MM Frimary schrsing chelanglee =L 11 ¥ul Potilve T
LT 44 MM HOV clethosls L:1gd 1% ¥ul Potilve  Tas
IELTX 4l MM OH cirthosks 1440 47 o KD Ta
IELTX | MF OH cirttosts L ] o el Ta
I7LTX w MF OH cirthosts w124 i o e Ta
JELTX Fa) MM Aaimnung cirhogis L1 LE Xl Pafilve Yo
15LTX £ FF HOV clethosls L:1gd 18 ¥ul Potilve  Tas
J0LTX El MM OH cirtesk L 42 Xl Pafilve Y
LT 44 FM OH cirthosts 1:3: HA ¥l Putilve Mo
AT =] MF OH cirthosts L0 WA ¥ul Putilve o
BLTX w MF OH cirttosts L A ¥ul Putilve Mo
LT ] MF HCV clethoals w124 HA ¥ul Putilve Mo
IELTX 1 MM OH cirtheals L4 HA Xl Pafilve Mo
26LTX L& MF OH cirttosts L A o el bl
IFLTX E3 MF OH cirtesk L4 HA xn 1] o
JELTX 3] FF HCV clethoals w124 HA ¥ul Putilve  Uncarialn
J5LTX £l MM OH cirthosks 1440 WA ¥ul Putilve  Uncarialn

LT, erthatepic Rver traraphistico; M, miske: F, frnsle; HEV, bepatitts B i HCY, beputids © vira; OH, aleabeliz bapatitin; SO, practype st

sl yack M4, natapplable.

Salcedo, Hepatology Feb 2002

Rodriguez-Mahou, Transplantation 2007



TRASPLANTE HEPATICO
DONANTE GSTT1 (+) / RECEPTOR GSTT1 (-)
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TRASPLANTE HEPATICO
DONANTE GSTT1 (+) / RECEPTOR GSTT1 (-)
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HEPATITIS INMUNE “DE NOVO”
HEPATITIS DE CELULAS PLASMATICAS

RECHAZO RICO EN CELULAS PLASMATICAS

INMUNOLOGICAMENTE



2016 Comprehensive Update of the Banff Working
Group on Liver Allograft Pathology: Introduction of
Antibody-Mediated Rejection

Older (discouraged)

terminology Newer (preferred) terminology
Humoral rejection Antibody-mediated rejection (AMR)
(Acute) cellular rejection T cell-mediated rejection (TCMR)
De novo auto-immune ‘ Plasma cell rich—rejection

hepatitis

FPlasma cell hepatitis

Demetris AJ, Am J Transpl. 2016;16:2816—-2835



OBJETIVOS Y CRITERIOS DE INCLUSION

PAPEL DE LA INCOMPATIBILIDAD GSTT1 EN EL RECHAZO CRONICO.
ESTUDIO RETROSPECTIVO

CRITERIOS DE INCLUSION:

» Disponibilidad de ADN del donante y del receptor. n= 611 pacientes (2003-2016)
» Seguimiento >6 meses

» Exclusion retrasplantante



DEFINICION DE “MISMATCH” O
INCOMPATIBILIDAD PARA GSTT1

MISTMACH

» Receptor nulo (-) /donante positivo (+)

MATCH

» Receptor nulo (-)/ donante nulo (-)
» Receptor positivo (+) / donante nulo (-)

» Receptor positivo (+) /donante positivo (+)



DIAGNOSTICO DE RECHAZO CRONICO

Parameter Early CR (at least 2 findings should be present) Late CR (at least 2 findings should be present)

Terminal hepatic venules Perivenular mononuclear inflammation Focal obliteration

and zone 3 hepatocytes Lytic zone 3 necrosis and inflammation Variable inflammation
Mild perivenular fibrosis Moderate to severe (bridging) fibrosis

Large perihilar hepatic Intimal inflammation, focal foam cell deposition Lumenal narrowing by subintimal foam cells
without lumenal compromise Fibrointimal proliferation

artery branches

Other So-called “transition” hepatitis with spotty Sinusoidal foam cell accumulation; marked
necrosis of hepatocytes cholestasis

“El diagnostico final de RC debe basarse en una combinacion de hallazgos
clinicos / radioldgicos/ de laboratorio e histopatologicos”

- Demetris A, Update of the International Banff Schema for Liver Allograft Rejection: working recommenda-tions for
the histopathologic staging and reporting of chronic rejection. An international panel. Hepatology. 2000,31:792—799

- Demetris AJ, 2016 comprehen-sive update of the Banff Working Group on Liver Allograft Pathology: introduction of
antibody-mediated rejection. Am J Transpl. 2016;716:2816—-2835

- Tabla: Modificaciéon: Choudhary, J Clic Exp Hepatology 2017



CARACTERISTICAS DE LOS PACIENTES
e B I

Recipient age (mean) 53.1+-9.4 (16-70)
Donorage (mean) 53.3 +-17.7 (8-86)

Gender
Female 146 (23.9 %)
Male 465 (76.1 %)

246 (40.3 %
229 (37.5 %
35 (5.7%)
22(3.6%)
12 (2%
17(28%
B 50(62%)

Induction therapy
Cyclosporine 99 (16.2%)
Tacrolimus 512 (83.8 %)

*Autoimmune etiology includes: Primary biliary cholangitis (PBC), primary sclerosing cholangitis (PEC)
and autoimmune hepatitis (AIH). NASH: non-alcoholic steatohepatitis; FLF: fulminant liver failure



COMPARACION MITMACHCH vs MATCH GSTT1

Patients n=611 GSTT1 GSTT1 matched P-value
mismatched n=526 (86%)

n=85 (14%)

Recipient age at transplant (mean +- 53.7+8.7 53+-9.6 NS
standard deviation)
Donor age (mean +- standard 524 +16.9 534 +-17.8 NS
deviation)
Recipient sex 0.035
Female 28 (32.9 %) 118 (22.4 %)
Male 57 (67.1 %) 408 (77.6 %)
Primary liver disease NS
Alcohol 27 (31.8 %) 219(41.6 %)
Virus induced 32 (37.6 %) 197 (37.5 %)
Autoimmune etiology * 6 (7.1 %) 29 (5.5 %)
NASH 6 (7.1 %) 16 (3 %)
FLF 2 (2.4 %) 10 (1.9 %)
Criptogenetic 3 (3.5 %) 14 (2.7 %)
Others 9(10.6 %) 41 (7.8 %)
Induction therapy NS
Cyclosporine 16 (18.8 %) 83 (15.8 %)
Tacrolimus 69 (81.2 %) 443 (84.2 %)

EIE . 18(21.2%) 84 (16%) NS

*Autoimmune etiology includes: Primary biliary cholangitis (PBC), primary sclerosing cholangitis (PEC)
and autoimmune hepatitis (AIH). NASH: non-alcoholic steatohepatitis; FLF: fulminant liver failure




RECHAZO CRONICO: ANALISIS UNIVARIANTE
RC 71/611 (11.6 %)

I S S s
n=71 n=540
‘ m 55 (77.5 %) 471 (87.2%) 1.99 (1.08-3.66) 0.026
m 16 (22.5 %) 69 (12.8 %)
m_ 26 (36.6 %) 220 (40.7 %) 0.50
32 (45.1%) 197 (36.5 %) 0.16
3(4.2%) 32 (5.9%) 0.56
_ 1(1.4%) 21 (3.9%) 0.29
FLF 1(1.4%) 11 (2%) 0.72
4 (5.6 %) 13 (2.4 %) 0.12
_ 4 (5.6 %) 46 (8.5 %) 0.40
m 15 (21.1 %) 131 (24.3 %) 0.56
_ 56 (78.9 %) 409 (75.7 %)
52+-10 53.2+-9.4 0.29
Donorage 49.9+-18.1 53.7+-17.6 NS
<40 21 (29.6 %) 124 (23 %) 0.22
>40 50 (70.4 %) 416 (77 %)
- 45 (8.8 %) 467 (91.2%) <0.001
(6%  T3(74%




RECHAZO CRONICO: ANALISIS MULTIVARIANTE

Table 4. Multivariate predictors associated with chronic rejection. Cox regression analysis for chronic rejection

Hazard ratio 95% confidence P value
interval

GSTT1 mismatch 2.053 1.163-3.623 0.013

Immunosuppression JiWics) 0.180-0.483 <0.001




RECHAZO CRONICO: GSTT1 E INMUNOSUPRESION

Chronic Rejection Chronic Rejection
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CONCLUSIONES

. La incompatibilidad parala GTT1D (+) /R (-) duplica la posibilidad de desarrollar

rechazo cronico postrasplante hepatico.

. Es la primera vez que se identifica un antigeno especifico del donante asociado a RC

en el trasplante de higado: GSTT1.

. EI RC en estos pacientes no esta asociado a anticuerpos anti-GSTT1 contrariamente al

rechazo rico en células plasmaticas.
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