














LANDMARK DIAGNOSTIC TESTS

A Rosewaller

A ANA

A ANCA

A APLA

A RF Latex Fixation
A ANTICCP
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Diagnostic and clinical value of anti-cyclic citrullinated
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Objective: To assess the additional diognostic and clinical value of the second fest generation of anti-cydic
citrullinated pepfide antibodies (CCP2) compared with rheumatoid foctor isotypes (IgG-RF, IgA-RF, IgM-
RF) in patients with rheumatoid arthritis

Methods: This was a prospective study on 715 patients: rheumnatoid arthrifis (n = 295), degenerative or
other inflammatory joint disease (n=163), connective tissve disease or vasculitis (n=103), and healthy
controls (n=154). Sera from eoch subject were tested for CCP2 ond RF isotypes by enzyme linked
immunosorbent assay (ELISA). Agreement with dlinical indices such a3 dise g e
disease duration, and other laboratory tests was assessed. Sensitivity and

evaluated toking the clinical diagnosis as the gold standard.
Results: Highest sensitivity was found for IgM-RF (66.4%) ond CCP (64.
achieved by CCP (97.1%) and IgG-RF (91.0%). In rheumatoid patients with
(oint damage, CCP was more often present (81.4% and 83.6%) thon oll RF i
value was the detection of positive CCP in 34.5% of all patients with r
measured RF isotypes (igG—RmRF, and IgM- RF) were negalive.
Conclusions: As o screening for rheumatoid arthritis the IgM-RF and
fo other RF isotypes. Posifivity in the highly specific CCP EUSA supports
arthritis, CCP proved to be a powerful diagnostic tool, especially in amb
patients with rheumatoid arthritis.
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RHEUMATOID ARTHRITIS AND
ITS TREATMENT BY GOLD SALTS

JACQUES FORESTIER, M.D,
Paris, France

Fromthe}!opmuxde!’umtadth Hosplice
Thermal Reine-Hortense, Aix mp

Reprinted from
THE JOURNAL OF LABORATORY AND
CLINICAL MEDICINE

8t. Louis

Vol. 20, No. 8, Page 827, May, 1935
(Printed in U, 8. A.)
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A CONTROLLED TRIAL OF CYCLOPHOSPHAMIDE IN RHEUMATOID ARTHRITIS®

Coormanse Cuxies CoMMITTEE OF TIIE AMERICAN RULGMATISM ASMOCIA THOX

Cyclophosphamide was given for 32
8 patienis with severe aclive theuma-
J wenly /eceived a high dose (wp 10
) and 28 a low doseo (up 10 15 mg
daity). ‘ :
A comparison 10 the low-dose group, the high-
gose pal:wenls showed greatur 1oduciion in disease
ity in tive Of the six measures evaludted, in the
ts ol both physicians and' pationts, and
the summing of changes - individual patients.
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More of the high-dose patients had reductions of
theumaloid-facior titer and of sevum immunogloh-
viin G. A unique reduction in hand-joinl erusions
wis found on x-tey study in the high-dose group.
The clinical response was nol related 10 leuko-
penia or 1o specilic white-cell depressions
Untoward eoliccty were observed in 90 per cent of

| the Ingh-dose and 40 per cont of ihe tow-dose

Groups. Herpes zoster, Cystitis and major haw loss
woie virtually confined 1o the 1otmer.




EFFICACY OF LOW-DOSE METHOTREXATE IN RHEUMATOID ARTHRITIS

McHaerl E. Wunstart, M.D. Joxarnax §. Cosevs, MDD, Davin A Fox, MDD,

Parxicia A, Frasex, M.D., Dosacw E. Hovosworti, M D, Davio N. Grass, MR
Cu. R, ave Davin E. Trevtian, MD.

Abstract Twenty-eight patients with refraciory rheuma-
wid arthvitis completed 8 randomized 24-week doudle-
biind crossover trial comparing ol methotrexate (2.5 10
S mg every 12 hours for three doses weekly) with place-
bo. The methotrexale group had signdicant reductions

(P<0.01 as compared with the placebo groug) in the
number of tender or painful joints, the duration of morning
stifiness, and disease actlivity according 1o physicsan and
pafient assessments al the 12-woek Crossover visit: re-
ductions in the numbder of swolien joims (P <0.05) anc
15-m walking ime (P<.0.03) aiso occurreC. Those vatia-
bies, as well as the grip strength and srythrocyle sedimen-
lation rate, showed significant (P<.0.01) impravement al
24 woeks in the population crossed over 10 methoirexate.

Ningit Mead 1985 I XI8A00




Retardation of Joint Damage in Patients With
Early Rheumatoid Arthritis by Initial Aggressive Treatment
With Disease-Modifying Antirheumatic Drugs

Five-Year Experience From the FIN-RACo Study

Markku Korpela,! Leena Laasonen,” Pekka Hannonen,” Hannu Kautiainen,®
Marjatta Leirisalo-Repo,” Markku Hakala,” Leena Paimela,® Harri Blifield,” Kari Puolakka,®
and Timo Métténen,” for the FIN-RACo Trial Group

Objective. To evaluate the long-term frequency of
disease remissions and the progression of joint damage
in patients with early rheumatoid arthritis (RA) who
were initially randomized to 2 years of treatment with
either a combination of 3 disease-modifying antirheu-

joint damage seen on radiographs of the hands and feet
obtained annually up to 5 years. Radiographs weré
assessed by the Larsen score.

Results. A total of 160 patients (78 in the combi
nation group and 82 in the single group) completed the




Pyramid Approach
to RA Treatment

Severe

Cornoinzition
DWIARDS

Mildi toi moderate
RA



Modified Pyramid Approach
to RA Treatment
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Editorials ;

Suppress Rheumatoid Inflammation Early
and Leave the Pyramid to the Egyptians -
D.J. McCarty

Comment
Winning the Battle, Losing the War?

Another Editorial About RA
J.H. Klippel







Years of Cortisone

1949, just over S0 years ago, | was a young Fellow (the
in rhcumuology) at Columbia-Presbyterian Medical
Ncw York. At the annual meeting of the American
Association (ARA) that year, Philip Hench
the seminal work on the first use of Compound E
) in rheumatoid arthritis (RA), illustrated by a
-and-after movie of a severe rheumatoid attempting to
stairs and failing and then skipping up them the day
receiving an injection of corticosteroid. The entire
adience stood and cheered as this was recognized to be a
mjor development. Hench and Kendall (along with the
fwiss, Reichstein) received the Nobel Prize. The paper
mesented and subsequently published bore the names of
Heach and Kendall, along with Charles Slocumb and
Howard Polley who had done the actual clinical work”.

One of the important tests of a discovery is that it must
#and the test of time. Although corticosteroids did not turn
ot to be the panacea for which everyone hoped, few can
éeny that they occupy an important place in medical thera-
peutics over S0 years from the first clinical observations.

Head of Section of Rheumatology (1960), and Professor of
Medicine (1962). He was the first Chairman of the Division
of Rheumatology (1966) at the Mayo Medical School.
where he was later appointed Professor of Medicine (1973).

Following his retirement from the Mayo Medical School
in 1983, Howard was appointed Professor of Medicine at the
Indiana University School of Medicine. In 1989 he returned
to Rochester, where he remained until his death.

As the junior member of the Mayo Clinic team of Philip
Hench, Edward Kendall, Charles Slocumb and Howard
Polley, Howard was responsible for many of the earliest
clinical observations relating to treatment of RA with corti-
sone. Their paper describing the effects of cortisone in
patients with RA was given in 1949 at the New York
combined meeting of the ARA and the 7th Congress of the
International League Against Rheumatism (ILAR). Its
superb slides and cinema were truly dramatic. This paper
was and remains a critical landmark in rheumatology. In
1951, Howard received a special citation from the ARA ‘for
his participation in the clinical discovery of cortisone.”

l!onlI that, but their introduction has led to a vast field of In 1954‘ Howard. with Emerson Ward. co-founded i



STEROIDS

A When, Which, How, How long

A Prednisone, Methyl prednisone Succinate / Acetate
A Oral, IM, IV, IA

A Step up, Step down

A Divided doses / Once daily / Alternate day / Stat /
Pulse

A Effects Vs Side effects Cotherapy
A Calcium, PPI, Antibiotics, Antidiabetics



"PHARMACOLOGY IS THE
SCIENCE OF SELECTIVE
TOXICITY"

- Adrian Albert, 1906
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Why experiment with dry mouth therapies?

For proven response in xerostomia, trust
Salagen Tablets. It's the only therapy that
offers dependable efficacy for the symptoms
of xerostomia caused by both Sjogren's
syndrome and radiation therapy for head and
neck cancer. That efficacy is backed by nearly
a decade of clinical experience and more
than 18 million patient days of therapy.* Plus
a safety profile with no surprises. Salagen
Tablets offer excellent tolerability with a low
incidence of Gl side effects and a discon-
tinuation rate comparable to placebo at the
recommended dose.'*

With reliability like this,
why experiment?
Trust the proven choice.

TABLETS,

e
iplocarpine hyarochlonide)

Proven response.

Salagen Tablets do not work for everyone
and are contraindicated when uncontrolled
asthma _is present and when miosis IS
undesirable. The most common side effect
is sweating. Although less frequent, other
side effects may occur (eg, chills, flushing,
headache, and frequent urination).



imatologists prescribe
JOXAC" coevimeline HCI) more than
1y other secretory agonist*

EVOXAC” first line—
proven relief for the dry-mouth symptoms of 8jogren’s syndrome

Patients treated with EVOXAC reported significant improvement
for the following end points'*"*

w{l\mxac P
-— (Cevimeline HCI)::

Ability to chew and Ability to sleep Pfoven Rellet

W 1000

Proven Results
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TNF defined as a therapeUtic target for
rheumatoid arthritis and other
autoimmune diseases

Marc Feldmann and Ravinder N Maini

From immune regulation, through soluble mediators, to autoimmunity (Marc Feldmann)

As a medical student in the late 1960s in Australia, | realized that we knew very little about the mechanisms of discase, and | was cager to
learn more. In Melbourne, the premicr research institute was the Walter & Eliza Hall Institute (WEHI) of Medical Rescarch, led by the
dynamic Gustav Nossal. | began my PhD studies developing the then novel method of immune cell culture, under the supervision of
Erwin Diener and Gus Nossal. | used this new approach to investigate mechanisms of immune regulation, with a particular interest in
the soluble mediators of immunity, which were subsequently characterized and cloned as cytokines. This interest grew during my post-
doctoral rescarch at the Imperial Cancer Rescarch Fund Immunology Unit. At the time no immune responses had been detected to
human cancers, so | thought that an approach to generate them might be learned by studying the pathogenesis of human autoimmune
discascs, an interest | had acquired at WEHL In these discases, immune responses to self tissues do occur, paradoxically, despite the pro-
tective role of the immune system. | started by analyzing thyroid discases, and from this study in the carly 1980s ] realized that cytokines
were likely to be of major importance in their pathogenesis. To study autoimmune tissue and its molecular mediators at the height of the
disease was not possible for thyroiditis, but was possible for rheumatoid arthritis, which can be sampled at the height of the disease.
1 therefore arranged to meet Ravinder Maini, and a fruitful collaboration ensued (Fig. 1).




Disease Progression

Normal Joint

Early Rheumatoid Arthritis

Neutrophils\

Hyperplastic
Synovial —

Membrane

Capillary Formation -

Hypertrophic
Synoviocyte

Adapted with permission from:

T Cells B Cells

Choy EHS, Panayi GS. N Engl J Med. 2001;344:907-916.

© 2001 Massachusetts Medical Society. All rights reserved.

Bone
Cartilage

Capsule

Synovial
Membrane

Synoviocytes

Established Rheumatoid Arthritis

Neutrophlls\

Plasma Cell
Synovial Villi —

Extensive ———
Angiogenesis

Eroded Bone—

Pannus



Soluble Receptor Constructs Bind and Neutralize Soluble
TNF-a and TNF-b put Not Membrane-bound TNF-a

Soluble TNF-a &

Soluble | b
receptor
construct

Enbrel prescribing information.



The Role of TNF-a in RA Pathology

Osteoclasts Fibroblasts

Production of MMPs and
other effector molecules

l

Migration of
polymorphonuclear cells

Bone and cartilage erosion



Activated Thl Cell In Rheumatoid
Arthritis

O+~— IFN-g

IL-2

TNF-a

Thl cell |

Smith JB, Haynes MK. Ann Intern Med. 2002;136:908-922
Feldmann M, Brennan FM, Maini RN. Annu Rev Immunol. 1996;14:397-440.






Ankylosing Spondylitis:
The Facts

A Shortens life expectancy

A Does not burn out

A Not milder in women

A Adversely affects employment

A Not very rare disease



Proportion of Patients

Frequency Distribution:
Age of Onset & Age of Diagnosis

100 -
o O
90 - o o

80- (m] *

DE%%E%%QQW‘QDWWBW“D
2

O

O
L 2

o Onset

O
o0 1 . + Diagnosis

30 + O
20 = O .

10' |:|I:I ..

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
Age (y)

Calin et al.
Lancet 1999: 354: 1687-1690.



Post Infliximab

Baseline
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Daily ups and downs of body rhythms

o

Body
temperature
(°F) 98
a7
150
Systolic
blood T
ressure
mm Hg)
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2
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hormone 0
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Therapeutic site
of action
Receptors

bound?2 free

Absorption

Liberation

Tissue reservoirs
bound2 free

Central
compartment

Protein bound
drug

Biotransformation

Metabolites

Unwanted
site of action
bound?2 free




Inflammation Circadian regulation

.
’

.. Cytokines

“\. @
© b

Adrenal

Time of day

Plasma cortisol levels™*
Plasma prednisolone levels***




Plasma concentration of MTX

micromol/L
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STEROIDS

A Which, How, How long

A Prednisone, Methyl prednisone Succinate / Acetate
A Oral, IM, IV, IA

A Step up, Step down

A Divided doses / Once daily / Alternate day / Stat / P
A Wher



DISEASE ACTIVITY

CLINICALLY APPARENT
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Rheum Dis Clin North Am. 1997 Nov;23(4):757-78. Links

Pharmacology and pharmacokinetics of
methotrexate in rheumatic disease. Practical

issues in treatment and design.

. Hillson JL,

Arthritis Clinical Research Unit, Virginia Mason Medical
Center, Seattle, Washington, USA.

Methotrexate (MTX) is among the most effective drugs
for treatment of rheumatoid arthritis and has been
proven valuable in the treatment of multiple other
disorders of immune regulation. MTX has been
administered at a wide range of doses and dose

‘

% L Links
Brl Rheumatol. 1995 Nov;34 Supp! 2:20-5.
Br ] Rneumeatt-

inical pharmacology and drug

ical ¢\ .
i -dose methotrexate therapy \n

interactions of low
rheumatoid arthritis.

. m-is—gg‘. -

Therapie. 1997 Mar-Apr;52(2):129-32.
[Pharmacokinetics of methotrexate in rheumatoid
arthritis: therapeutic implications]

. Bannwarth B, Pehourcq F, Lequen L.
vi-= ~F aral methotrexate (MTX) absorbed

. 4n manlm?).

: Dan Med Bull. 1990 Feb;37(1):22-40.

In vivo methotrexate kinetics and metabolism in human hematopoietic
cells, Clinical significance of methotrexate concentrations in erythrocytes.

Schroder H.
Department of Pediatrics, Aarhus Kommunehospital.

The author has performed in vivo investigations of the methotrexate (MTX)
accumulation, kinetics and polyglutamate metabolism in erythroeytes, neutrophils and
myeloid bone marrow cells during clinical MTX therapy of patients with acute
lymphoblastic leukemia (ALL), non-Hodgkin lymphoma and psoriasis. On the basis of
these studies the clinical applicability of monitoring erythrocyte MTX concentrations in
children with ALL and adult psoriasis patients have been evaluated. To accomplish this
task a set of methods has been developed: 1) An automated enzymatic assay adapted for a
centrifugal analyzer was used to measure MTX concentrations between 10 and &6 nrmal /1



: J Rheumatol. 2006 Mar;33(3):481-5. Epub 2006 Jan 15

Splitting high-dose oral methotrexate improves
bioavailability: a pharmacokinetic study in patients
with rheumatoid arthritis.

Hoekstra M,

Haagsma C,
Neef C,

Proost J,
Knuif A,

van de Laar M.

- CONCLUSION:
The bioavailability of oral higher dose MTX in adult
patients with RA can be improved by splitting the dose.

MTX : half life / frequency




Active Disease Despite
Methotrexate: ACR 20 Responses*

Responders (%)

w1
7
mq
40«
27
g
8
w
0.

Weinbiatt etal. Lipsky etal

(170)

1

Infliximab

42

=

&

B Placebo

15

Adalimumab

Cyclospori
SSZ + HCQ
Leflunomide

mn

0| £

3|2

(171)

Cohen etal. Keystone etal. Tugwell etal. O Dell etal. Kremer etal
(173)

(172)

(166) (167) (168)

*All patients were on baseline methotrexate



Time to Efficacy or Toxicity Failure
by Treatment (62)
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: Log-rank test: P < 0.001
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COBRA:
LONG-TERM STRUCTURAL BENEFITS
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COBRA combinationa therapy in patients with early
rheumatoid arthritis




Leflunomide Blocks T Cell Clonal Expansion

5

l Activation Leflunomide | .,
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Clinical Implications

A Loading dose :

- After 3 days : effective conc 13 mg/L.
- 4 weeksif no loadinglose.

A Plateau effect, after loading dose
I Higher doses does not enhance clinical success



Css(20 mg): Simulation Washout Phase, No
Use of Cholestyramine

The vast majority of patients are clear of leflunomide after 12 months




pK and Use of Cholestyramine
after 3 weeks a 90% of patients below tox threshold of 0.02 mg/L




The Chronophar-
macology of Penicillamine. This dia-
gram depicts the peak mcidence of
somé of the more common side effects
of penicillamine during a course of
therapy with a maintenance dose of 1
4 day. Most of the senious reactions
will have developed during the first 18
months of treatment. Aplastic anemia
was not included in this illustration,
but it may occur at any time, particu
larly after an increase in dosage. (After
Balme HW, Huskisson EC:
pharmacology of penicillamine and
gold. Scand | Rheumatol 4{Suppl
81:21, 1975.)

Chrono-

Early rash

Loss of taste
Anorexia
Nausea
Mouth ulcers
Thrombocytopenia

||,|H.yt,||,.u..~,,|
, | || 1 |
10 11 12 13 14 15
Months of treatment



Biologicals
Time Course of Action / Dosage Frequency

A Infliximab - Day 0, 14, 60

A Anakinra : Daily

A Etarnecept . Twice / once In a week
A Adalimubab : Twice a month

A Abatacept - Once a month

A Golimubab - Once a month



The Saga of Medicine: A story of
150 years and beyond

ManMicrobe relationship

Louis Pasteur Antonius van Leeuenhoek Robert Koch Paul Ehrlich

é Infection & Immunity : Friends or Foes ?



Introduction: Infection and Autoimmunity

Yehuda Shoenfeld' and Noel R. Rose?

Environmental
factor

Genetic Autoimmune
predisposition disease

Every CV Disorder : Autoimmune disease !

Every Autoimmune disease : infectious ? !!!




Infection & Immunity :
Friends or Foes

A Era of vaccinations

A Staph aureas arthritis
A Rheumatic fever
ARA, SSA, SLE

A APS

A TB/HIV/ Hepatitis C



APS Etiology

Infectious  cardiolipin B2GPI
agent

APS manifestations

Hepatitis C

EBV
Varicella

Parvovirus
B19

CMV
HTLV-1
HIV

Adenovirus IgG

Thrombosis, brain
infarction

PE’, thrombosis

PE., thrombosis

Thrombosis

Thrombosis
ND’

Leg ulcer necrosis,
PE, VE', arterial &
vein thrombosis,
vasculitis, livedo
reticularis

Thrombocytopenia

M Blank et al, Infection & Autoimmunity 2004; p475



Antiphospholipid syndrome

infectious origin of the antiphospholipid
syndrome*
Y Shoenfeld, M Blank, R Cervera, J Font, E Raschi, P-L Meroni

From a systemic disease towards the infectious aetiology

T

he general consensus is that auto-
immune diseases have a multifac-

JANUARY 2006 VOL 65 NO 1

Annalsofthe
Rheumatic
Diseases

The classical antiphospholipid syn-
drome (APS) is characterised by the

antibodies
1spholipid
,-glycopro-
ciated with
1boembolic
immunolo-
atterns of
wt of 1000
yorts, led to
“* The APS
1 patients,
nts, in the
Unlike the
¢ patients

3.,GPI independent and non-pathogenic
antibodies, several later studies clearly
documented their reactivity with
B,GPL"

Antibiotics in APS

In contrast with rheumatic fever or
other infectious autoimmunity related
conditions, in APS it seems that the
discase is derived through two hit
mechanisms (see later text)—that is,
the infections might have occurred long
before the autoimmune manifestation
emerges. Thus, the infection is not
always apparent in the case of APS.
Yet, two reports point to the effective-
ness of antibiotics in APS and especially
in the catastrophic subtype. In the first
of these reports, of a patient with APS
associated with H pylori, all disease
manifestations disappeared upon eradi-
cation of the bacteria.” In the other—an
experimental model of APS—the man-
ifestations were abrogated by parallel
treatment with ciprofloxacin

THE CATASTROPHIC APS AND
INFECTIONS

An unusual and potentially fatal subset
of the APS was first defined in 1992: the




B

A WHO estimates
I One third of world is infected
i 2 leading killer disease
I Frequent traveller

A In 90% infection remains latent

A 10% develop disease
I Most in first 2 years after infection
I Immunocompromised patient
I Immunosuppressive dru®s-
I Multi drug resistance

A Lurking HIV



Latency In TB

A 95% of adults develop protective immunity
following infection with M. tuberculosis

A Despite robust response, the immune system i
unable to completely sterilize host tissue

A The bacteria can persist in by reduced metabol
activity I.elatency

A If cell mediated immunity is impaired, reactivati
tuberculosis can develop decades after the initi
Infection






