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Autoimmune Disease (ADs)

A Organ specific
I Type 1 diabetes mellitus
I Multiple sclerosis (MS)
A Systemic diseases
I Systemic lupus erythematosus (SLE)
I Rheumatoid arthritis (RA)
I Systemic sclerosis (SSc)



Severe Autoimmune Disease

A May result in severe intractable health states
A shorten lives considerably
A cause significant disability




Pathogenesis of ADs

A Parallels the lymphoproliferative disorders

A Lymphoproliferative disorders

I failure of cell cycle regulation and subsequent
clonal expansion of a transformed precursor

A Autoimmune conditions

| failure to inhibit polyclonal expansion and
activation upon exposure to sedintigens



Pathogenesis of ADs

A Genetic susceptibility

A The failure of the checkpoints available to
prevent autoimmunity following exposure to
environmental challenges
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Therapy for Autoimmune Disease

A Replacement therapies for organ specific
disease

A For systemic diseases
I Glucocorticoids
I Immunosuppressive agents
| Biologics

A Could not be cured
A Can carry their own burden of side effects



Haematopoietic stem cell transplantation
In ADs
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A Can induce prolonged remissions, stabilizatior
and potentially cure

A Initially in animal models starting three
decades ago

A Initially in the first clinical studies from 1995



HSCT In Ads: experimental model

Autologous and singeneic

B = AID Strain [ | = Normal Strain

Athe curative potential of autologous bone
marrow transplantation was discovered in rats
with induced Arthritis and induced EAE

DW Van Berkkum et al, BMT 2003



Rationale for HSCT

A Transformed hematopoietic precursdigget
transformed progeny

A precursors in patientsith autoimmune
disease beget progeny with a new repertoire
of characteristics
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Rationale for HSCT

A The types of protocol used in transplantation have
been bothmyeloablativeand lymphoablative.

A Patients suffer from a genetic predisposition that
leads to requlatory escape and subsequent-self
reactivity.

A transplanted patients will develop a new repertoire.



HSCT: Resetting

Environmental factors
(viruses, bacteria)

Autoimmune disease

S. Abrahamsson et al. autoimmumty 2008



Auto-HSCT: Just Immune Suppressior

A A profound lymphopenia in the first year after
transplantation.

I B cells, natural killer (NK) cells, and CD81 T cells
display a rapid and complete reconstitution to
pretransplantation levels

I the recovery of CD41 T cells has consistently beet
observed to be delayed, and often incomplete

Als AuteHSCT Just Immune Suppression?



Auto-HSCT: Just Immune Suppressior

A CD4+ T cells recover after gy@ar followtup in
young adults treated for MS and RA.

I Quantitative recovery of lymphocytes was not
correlated to inflammatory activity or disease
relapse

A Immune deficit is an insufficient explanation
for a prolonged absence of autoimmune

disease activity after autologous HCT

Muraro et al, J Exp Med. 2005
Snowden JA et al, J Rheumatol. 2C



Auto-HSCT: Immune Resetting

A regeneration of a new, naive T cell repertoire
emerging from the thymus.

CD4+ T cells
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Auto-HSCT: Immune Resetting

A A detailed analysis of T cell receptor showed
the regeneration of a different and more
diverse TCR posttransplant.
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Auto-HSCT: Immune Resetting

A Regeneration of naive T cell also can be seen
In SLE.
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Auto-HSCT: Immune Resetting

A forkhead transcription factor 3 (FoxP3)
I Expressed by CD4+CD25+ cell
| _suppressors of Immune responses

normal expression after HSCT
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Low expression in SLE patients
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Alexander T et al, Blood. 200
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Auto-HSCT for ADs

SaccArdi R et al. autoimmunity,2008



