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Table 1. The Revised Billingham Criteria for the Development of
GVHD, with Revision for Homing

(1) The host must be incapable of rejecting the graft

(2) The graft must contain immunocompetent cells

(3) There must be incompatibilities in transplantation antigens
between donor and host

‘5’ Billingham; Nature 1966 G. S/ AlH 2006
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Irradiation/Chemotherapy

Phase 1:

Recipient
Gl-tract conditioning

Host tissues

Cytokines increased expression
gl kil of MHC antigens and adhesion
molecules enhance the recognition
of MHC / minor Ag by mature
donor T-cells

(MHCIL II
and/or
minor H)

Phase 1. Induction of inflammatory cytokines
& damage + activation of host tissue during conditioning
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Phase 2: Donor T-cell activation

(MHCIL I
and/or
minor H)

&z
&

Donor T Celis\\\__
(CD4* or CD8%)

Phase 2: Donor T cell activaﬁon

e Proliferation of Th1l T cells

and secretion of IL-2 & IFNy.

e IL-2 & IFNy :

* Induce further T-cell expansion,

« Induce CTL and NK responses

+ Prime macrophages to produce
IL-1 and TNFa
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Phase 3: Inflammatory effector mechanisms

Effector functions of macrophages

are triggered via a 2nd signal (LPS)

LPS can stimulate tissue-associated Ly
and macrophage leading to amplification
of local tissue injury

Donor/Host Mononuclear
Phagocyte :

il e TNF-o
IL-1

, Target cell
', apoptosis

Phase 3: Inflammatory effectors
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Cytokine (TNF alpha)

release during Probability of Prednisone
conditioning Initiation
results in higher

Ablalive

GvHD and TRM o
(Holler 1990)

£ w=
E Mor-Ablative
L
g Late onset a.GvHD
P = <0.001
Age and dose of TBI as O T
major risk factors of 3 mois <
GvHD
(Tseng et al., Blood 1999; I( I PE@EER'NSON
94:2911) RESEARCH
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- "Tissue Damage
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Donor-derived APC

UV B-induced . cross-priming alloreactive CD8
Langerhans cell depletion ;

\‘NP
Merad et al,
Nature Medicine 2004

at et al,
Nature Medicine 2004
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The fate of human Langerhans cells in
hematopoietic stem cell transplantation

v Myeloablative depletes LC more rapidly than RIC
v'"Recovery occurs within 40 d in the absence of acute GVHD

v Donor chimerism; MA (97%) /RIC (36%)
v Donor chimerism is associated with prior acute GvHD

LC/mm?2
1000 4

[

400 4

p = 0.061 p = 0.001

200 4
13 23 17 14 14

M Pre Day 0 Pre Day 0
RIT FIT

Y Collin et al, JEM 2006 G- S/AIH 2006




(I) Conditioning
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Target cell
apoptosis

11 b) B
T-Cell Cellular and
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Histoincompatibility between donor and host:
v" GVHD increases with the number of major MHC mismatches
v minor antigen mismatches in HLA-identical sibling BMT

Peptide

TCR contact

MNuclectide
polymorphism

T cell

Proteocsomal
cleavage

45.- G. S / AlH 2006




Graft-versus-Host disease
Physiopathology

Table 1 | Human minor histocompatibility antigens

Minor HLA Gene/chromosome  Peptide Tissue Identification technique References
histocompatibility  restriction sequence distribution
iran

l HA-1 HLA AZ01 KIAAD223/19p13 VIHDDLLEA Haematopoietic HPLC with mass spectometry 25
HA-1 HLA BEO KIAAO223/19p13 KECVLHDDL Haematopoietic  Polymorphic-peptide screening 26
HA-2 HLA A201 MYOGT/7 YIGEVLSWY Haematopoietic  HPLC with mass spectometry 27.28
HA-3 HLA AT LBCHEqg24-25 VTEPGTAQY Ubiquitous HPLC with mass spectometry 29
HA-8 HLA AZ01 KIAACO20/9 RTLOKVLEY Ubiquitous HPLC with mass spectometry 30
HB-1 HLA B44 5032 EEKRGSLHVW  Haematopoistic, cDNA-expression cloning 31,32

especially B-cell
leukaemias

UGT2B17 HLA 2802 UGT2BT7/4913 AELLNIPFLY Ubiquitous cDMNA expression cloning 33
BCL2AA HLA A24 BCL2AT1/15g24.3 DYLOYVKQI Haematopoietic  Genetic-linkage analysis 34
BCL2AA HLA B4403 BCL2AT/15024.3 KEFEDDIINW Haematopoietic  Genetic-linkage analysis 34
HY B7 HLA BY 02 SMCY SPSVDKARAEL  Ubiguitous HPLC with mass spectometry 35
HY A2 HLA AZ01 SMCY FIDSYICQV Ubiquitous HPLC with mass spectometry 36
HY Al HLA A101 DFFRY VDCLTEMY Ubiquitous HPLC with mass spectometry ar
HY BE0 HLA BGOD ury RESEESVSL Ubiquitous cDNA-expression cloning 38
HY B8 HLA B8 ury LPHNHTDL Ubiquitous cDMNA-expression cloning 39
HY DQ5 HLA DQ5 DBY HIENFSDIDMGE  Ubiguitous cDMNA-expression cloning 40
HY DRE3Z HLADRB2 RPS4Y VIKVNDTVCI Mot reported cDMNA-expression cloning 4

HLA, human leukocyte antigen; HPLC, high-perfonmance liquid chromatography:

.5.
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Major /minor antigens in mice
B6 Dom (Nature Medicine; 7: 789, 2001)

Adoptive transfer of minor histocompatibility antigen-specific T lymphocytes
eradicates leukemia cells without causing graft-versus-host disease

H60 ++ (Immunity; 17: 593, 2002 / Blood; 100: 4255, 2002)

Real-time T cell Profiling Identifies H60 As a Major Minor Histocompatibility Antigen
In Murine Graft-vs-Host Disease
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Epithelial tissues
Skin

'

Liver

Haematopoietic system
Neutrophil

Stomach,
intestines

Antigen-presenting

Minor H. Ag
GvHD vs. GvL

GVHD GVL
T cell responding to T cell responding to
broadly expressad haematopoietic-restricted

minor histocompatibility

minor histocompatibility
antigen

antigen

2%
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T-cell

i No response
receptor Maive T cell po

Resting APC

Co-stimulation & acute GvHD (mice)
CD 80/86

CTLA4-1g

CD 40/40L

LFA1/ICAM

ICOS
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d

4 : | . .u?{_" Ty
ei? MHC T-cell T cell Interleukin-2 ) cell proliferation, CTL44 Ig- + 4+
Activated APC receptor differentiation, survival Anti CD28 !!

CTLA-4 See NEJM
- Sept 6th 2006

)

o Down-regulation,
Activated APC receptor functional inactivation

MHC\

T-cell T cell
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> e s CD4410CD62LhiCD8+

generate and sustain all allogeneic T
cell subsets in GVHD reactions

including central memory,
effector memory, and effector CD8+ T
cells, while self-renewing.
Sca-1+, IL-2/15 receptor-f3, and bcl-2,
and induce GVHD upon transfer into
secondary recipients.

£ Nature Medicine; 12: 1299-1305, 2005 G. S/ AIH 2006
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GVHD: in vivo VERITAS

: syngeneic

allogeneic :: = 2 ¢ =

Days

Hours!

1| AUGUST 2005 | YOLUME 106, NUMBER 3 bhloo
5._ blood
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Graft-versus-Host Disease

CD4+CD254
- Antigen-
presenting cell

Activated
regulatory
T lymphocyte

Activated regulatory

T lymphocytes suppress
expansion of CD25+
T lymphocytes ;
No graft-versus-host disease

!
—_—

Inoculum of

hematopoietic stem cells

Graft-versus-Tumor Effect

CD4+CD25+ T lymphocytes do
not interact with tumor cells and
therefore cannot inhibit tumor
killing by other T lymphocytes

»
Qt""-*Tu'mur-ch
-
CD25-
D25+
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+ Tconvc  + Tconvc + Treg 75 |—|_

w/o loss of

10000 GvL
8000 254
-
BO00
D T 1 I
4000 0 20 40 60

Time [d] post BMT

= - TCD BMonly, n = 14
m—— TCD BM + Tconv, n =15
— [CD BM + Tconv + Treg, n=9

Day 7 post Transplantation

Edinger et al (2003), Nat Med, 9(9): 1144-50.
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Figure 3: FoxP3 relative expression in CD25MIhCD4+ T cells according to the delay
from the graft
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Figure 4: Recovery of CD4*CD25M3N T cells following Allogeneic Stem Cell

Transplantation.
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Foxp3/CD3
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Mucosal Foxp3 & human GvHD
Blood. 2006;107:1717-1723
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T-cell numbers and human GvHD

C

Probabilty

1.0

0-8

0-6

0-4 —

0-2 4

Lancet 2005; 366: 73341

Acute GvHD; III-IV 7 Chronic GvHD

Years post-transplant Years post-transplant

Effect of GVHD prophylaxis on 3-year disease-free survival in

recipients of unrelated donor bone marrow
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Trial N.1 : ATG 7.5 vs. 0 mg/kg

A=ATG n=29 41%

B=no ATG n=25 36%
’_VEF_FIE p=ns. 5
30 60 90
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