® Age of onset usually 20-40
@ Higher prevalence in women
@ 250,000-350,000 affected in U.S.

® Most common cause of
nontraumatic disability in young
adults

e National annual cost of MS $6.8-
$11.9 billion

Whetten-Goldstein et al. Mult Scler. 1998;4:419-425




Genetic Environmental
Predisposition Factors

Loss of myelin
and axons




Clinical Patterns of M'S
Relapsing-remitting MI|_I—L

Secondary progressive _|_I—-"_'/|_|——/

Primary progressive /___//_/_
Progressive relapsing /,_|/‘_L/

Adapted from Lublin et al. Neurology. 1996;46:907-911

Natural History of MS
Clinical and MRI Measures

=— Measures of brain volume MRI Total T2 Lesion Area
— Relapses and impairment 1 MRI activity

Preclinical Relapsing Progressive

Hartung HP et al. Lancet 2002;360:2018-2025.
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Blood CNS Parenchyma Molecular Mimicry: An Inability
Basement to Distinguish Non-self From Self
A. Adhesion
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Progressive Multifocal Leukoencephalopathy and Natalizumab
— Unforeseen Consequences
oh R Berger, M.D., and Igar ). Keralnil,

In this issue of the Journal, there are reports de-
scribingin detail three patients in whom progr
leukoencephalopathy (PML)
ring treatment with

& ntibod;

grins ' 3T atients were among 3000 who h:

patticipated in clinical trials of natalizumab for

the westment of multiple sclerosis or Crohn’s
eadly opportunistic infection of the
system §) for which there is

no specific treatment. 1

Fa clinica et JC polyomavirus infection. This

virus infect: stroys oligodendrocy

ing to multifo reas of demyelination an

ol eurologic dysfunction. The occurrence of

PML in this serting was totally unexpected, since

it almost invariably occurs in the context of pro-

foundly imp

tients with

plant recipients.
In retrospect, ¢

o the surprising rof PML in these three
patients? Seropositivity the etio-
logic agent of

different populations. Afier infection, the virus
mains gquiescent in the kidneys and in lymphoid
organs of people with immunocompetence. The

vires is often present in the urine
nd in the blood. F

hors of the present reports did not
ra on the serologic staws of JC virus for
atients, we can only assume that the patients
been infected in childhood. 1f this is the
what role did the multiple medications

which evenn
of serum sal eobtained berween 1999
nd 2003 from the patient with Crohn's pro-
vides an important answer: JC virus became de-
tectable only in May 2003, after three injections of
nat nal 1py, two months before the
patient was admitted to the hospital, Moreover, the
serumvieal load increased by a factor of 10 after wo
itional injections.
Therefore, itap| likely that natalizuw
preventing normal trafficking of lymphoeytes,
led tounbridled JC virus replication in this patient.
nsistent with this scenario, inflammatory infil-
e conspicuously 3 bsent from the b
he cellular immune respor
ed by CD8+ cytotoxic T lymphocytes,

NENGL) MED 3534 www NEIM.ORG  JULY 28, 2005

@ IL-12 receptor deficient mice are suseptible to EAE

® Treatment with IFN-y and anti TNF-o worsens MS

® Th1 — Th2 only results in a modest treatment effect

@ In some MS lesions the majority of clonally expanded
lesions are CD8+

@ IL-23, which may be involved in expansion and
maintaining the population of Th17 cells, is found in MS
lesions

@ MS may be a primary neurodegenerative disease in some
patients
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Type 1 Diabetes

® An autoimmune disease involving systematic
and specific destruction of pancreatic islet
beta cells

@ Multiple genetic contributions
® Possible environmental trigger
® Long latent period

@ Incidence appears to be increasing worldwide
— accounts for 5-10% of all diabetes

@ May appear in adulthood (LADA)
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The islets of
Langerhans contain
several cell types
secreting distinct
hormones. Each cell
expresses different
i tissue-specific proteins

In insulin-dependent
diabetes an effector T
cell recognizes
peptides from a B cell-
specific protein and
kills the B cell

Glucagon and
somatostatin are still
produced by the o
and & cells, but no
insulin can be made

" " somato- |
glucagon insulin ™ gavin

[

e GAD 65
@ insulin

o |A-2 (protein tyrosine phosphatase of unknown function)

@ proinsulin
@ carboxypeptidase H
@ peripherin
o IGRP (CD8 antigen)
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Autoantigen
Insulin
GADGS

IA-2

Sensitivity, %
40-70
70-80
50-70

Specificity, %
99
99
99

¢ e

Adapted from Fathman Nat Immunol:9:760 2001
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Genetics of Type 1 diabetes

® monozygotic twins have a 30-50%
concordance rate

e HLA identical siblings have a 10-25%
concordance rate

® The most susceptible HLA type is associated
with 5% risk

@ DQ beta 0302 and 0201 susceptible
@ DR2 and DQ beta 0602 protect

® 30% also have AIT, 4-9% have Celiac
disease and 0.5% have Addison’s disease

@ Increased rate of autoimmunity in relatives

Position 57 of the DQP chain affects
susceptibility to insulin-dependent
diabetes mellitus (IDDM)

Fig 13.6 © 2001 Garland Science

Associated with resistance to IDDM ‘

A

'l

Associated with susceptibility to IDDM ‘
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<Too low to recognize Clonal deletion

D

RECOGNITION TOLERANCE
THRESHOLD THRESHOLD

other MHC MHCa
types MHGP (seli-tolerance)

(autoimmune
susceptible)

Density of peptide:MHC complex on cells

Fig 13.33 © 2001 Garland Science

@ insulin
» level of expression may influence thymic selection
e CTLA4
» controls T cell regulation
e PTPN22 (lymphoid tyrosine phosphatase)
e Others
» MIC-A
» TGF-p
zfp36 (controls TNF-a production)
IL-1
sle3
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® Unknown trigger activates diabetogenic
T cells that recognize islet cell antigens
» early islet infiltration by APC’s and T cells
» B cells may be key APC'’s

e Both CD4 and CD8 cells are required for
initiation of disease
» effector cells are CD8

® Th1 type cytokines are involved
@ Rate of progression is variable

B7/CD2

ANTIGE
N

Bacterial
products

K Cytokines
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@ Self antigen
e Microbial antigen

@ Molecular mimicry

@ Local inflammation

Make hybrid gene of LCMV
nucleoprotein (NP)
expressed from insulin
promoter

Make transgenic mice that
express NP only in the
pancreatic [3 cells

NP-specific CD8 T cells are
activated by LCMV infection

LCMV nucleoprotein >
(NP)

rat insulin pancreas
promoter

NP is expressed only in
B cells and provokes
no T-cell response

Activated CD8 T cells
infiltrate islets and kill
cells expressing NP; this

results in diabetes

Fig 13.41 © 2001 Garland Science
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® Progression is regulated by at least
two known subsets of T cells

Kukreja
et al. J.
Clin.
Invest.
109:131
2002

» CD4/CD25+ T cells
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e FAMILY HISTORY
e > 2 ANTIBODIES

[os}
o

Three Autoantibodies N Otk| ns an d

o SUSCEPTIBLE HLA (2.4% newborns) Lernmark

[}
o

Two Autoantibodies J ) C||n . | nvest
108:1247

» 7 ABNORMAL CYTOKINE SECRETION 2001

» LOSS OF REGULATORY T CELL
POPULATIONS

» OTHER GENETIC MARKERS
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@ Autoantibodies present

@ Abnormal first phase insulin response
following IV glucose challenge

® Impaired GTT
@ Abnormal fasting glucose
® Loss of C-peptide

@ Testing for autoreactive T cells not
available yet in humans

@ Before the onset of autoantibodies
» Remove environmental triggers (?cows milk)
» Transcriptional regulation of key antigens

e After the onset of autoantibodies
» Immune suppression

» Tolerance induction (switch to Th2
response)

» Induction of regulatory T cells

21
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@ Focused on insulin as tolerogenic agent

@ Both i.v. and oral arms in patients at risk
(700 individuals)

@ Neither arm worked ( used too late?)

@ Stresses the differences between
prevention, initiation and effector phases
of disease

® A GAD trial is underway

@ Non-depleting anti-CD3 antibody
@ Dos not induce a cytokine storm

® A single dose resulted in delay in
disease onset for up to two years (42
patients)

® Delivery with nasal antigen induced
Tregs in a mouse model
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AUC (pmol/ml/240min)

— Drug

Contrel

Herold et
al

Diabetes
54:1763-

1769,
2005

Wau et al

J Exp Med
2001
193:1327-32
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@ Edmonton protocol
» Steroid free
» Anti-CD25
» Sirolimus and tacrolimus
» Large transplant mass delivered to portal
vein
» Meticulous tissue preparation and transport

» ? Addition of anti-apoptotic or anti-
inflammatory regimens

» No good markers for rejection
» Requires longterm immunosuppression

e TREAT KETOACIDOSIS
e START INSULIN
e CONTINUE FOR LIFE

e TREAT COMPLICATIONS

» CARDIO AND PERIPHERAL
VASCULAR

» RENAL
» OCULAR
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e PREVENT DISEASE IN PATIENTS AT
RISK
» ldentify by HLA TYPING + ANTIBODIES

e IMMUNE MODULATION

» Cyclosporine A
» other immunosuppressives

» Biologic reagents (which?)
® PREVENTION BY induction of tolerance

e RESTORATION OF REGULATORY
CELLS

® RESTORATION OF islet cells
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