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TNF-Hemmer: Therapieoptimierung

* Dosiserhnohung/Wechsel des
TNF-Hemmers

* Dosiserhohung/Wechsel der
begleitenden iImmunsuppressiven
Basistherapie (Methotrexat, Leflunomid)

e Zugabe von nicht Immunsuppressiven
Basismedikamenten (Hydroxychloroquin,
Sulfasalazin und/oder Aurothiomalat)




Therapieoptimierung:
Anpassung der Doslerung des TNF-Hemmers

 Etanercept:
Nur Verlangerung der Intervalle

e |nfliximab:

Verkurzung/Verlangerung der Intervalle,
Erhohung/Erniedrigung der Infusionsdosis

« Adalimumab:
Verkurzung/Verlangerung der Intervalle




O DAS =@==BSR/10 ==@==RADAI =@=Schmerz =@==HAQ ==@==Rx/10

Fixe Dosierung Angepasste Dosierung
0.38 mg/kg/w 0.51 mg/kg/w




Therapieoptimierung:
Wechsel des TNF-Hemmers

« Etanercept: Wechsel auf Adalimumab
oder Infliximab

 Infliximab: Wechsel auf Etanercept (bel

primar ungenugender Wirkung) oder
Adalimumab (beil Wirkungsverlust)

 Adalimumab: Wechsel auf Etanercept
(bel primar ungenugender Wirkung)
oder Infliximab (bel Wirkungsverlust)




Therapieoptimierung:
Dosiserhohung/Wechsel der begleitenden
Immunsuppressiven Basistherapie

 Nach Zugabe des TNF-Hemmers wird
Methotrexat oft besser toleriert ®
Dosissteigerung moglich

e Wechsel auf Leflunomid oder Methotrexat

e Cave: - Kombination von immunsuppres-
siven Basismedikamenten
- Gleichzeitige hohe Steroiddosierung




Therapieoptimierung:
Zugabe von nicht iImmunsuppressiven
Basismedikamenten

e Sulfasalazin

« Hydroxychloroquin

e Aurothiomalat

zusatzlich zu TNF-Hemmer plus
Methotrexat oder Leflunomid




Abbruch der Anti-TNF-Therapie

Methotrexat

Leflunomid (Arava®)

Sulfasalazin (Salazopyrin®)
Antimalarika (Plaguenil®, Resochin®)

Tetrazykline (Minocin®)
Aurothiomalat (Tauredon®)
Cyclosporin (Sandimmun®)
Azathioprin (Imurek®)
Tacrolimus (Prograf®)
Rituximab WELIEES)




Role of B cells in rheumatoid arthritis:
antigen presentation leading to T cell
activation

« B cells are highly efficient
antigen-presenting cells e
that lead to T cell & e 5 o
activation

Activated T cells produce

cytokines that activate
macrophages to produce
pro-inflammatory
cytokines leading to
Inflammation and joint
destruction

(Silverman et al, 2003; Lund et al, 2005;
Duddy et al, 2004; Vishnevetsky et al, 2004)




Role of B cells in rheumatoid arthritis:
autoantibody production

e Autoreactive B cells
produce autoantibodies,
Including RF

5 o 3\\%,\
. . — y . \_Plasma Célls
e Formation of RF immune ooy X LN

. . 'Y &
complexes in the synovium miewr es ¥

leads to production of pro-

Inflammatory cytokines
through: \

— Complement activation (522«
— Macrophage activation e v i

(Silverman et al, 2003; Lund et al, 2005;
Duddy et al, 2004; Vishnevetsky et al, 2004)




Role of B cells in rheumatoid arthritis:
cytokine production

« Activated B cells produce
cytokines (TNF, IL6,
lymphotoxin) which are
known to promote
Inflammation and joint
damage in RA

Lymphotoxin promotes

the formation of new

lymphoid structures in the |
synovium, so helping to | imamton o amsse|
perpetuate auto-immune
reactions

"Eg.%diﬁic cell
AT N

(Silverman et al, 2003; Lund et al, 2005;
Duddy et al, 2004; Vishnevetsky et al, 2004)




CD20: an Ideal B Cell Target

Extracellular
e CD20is a 297 amino acid

phosphoprotein found on the
surface of B cells

CD20 is highly expressed on B
cells but not expressed on
stem, dendritic or plasma cells

There are no known natural
ligands for CD20

(Golay et al, 2000; Johnson & Glennie, 2003)




Steps in the Maturation of B Cells
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Rituximab: B cell depletion by
complement-dependent cytotoxicity

 Rituximab bound to
CD20 interacts with
Clq

This activates the
complement
system

Ultimately this leads
to B cell lysis via
formation of pores
In the membrane

(Reff et al, 1994, Cartron et al, 2004)




Rituximab: B cell depletion by
antibody-dependent cellular cytotoxicity

e Attraction and
binding of macro-
phages, natural killer
cells and cytotoxic T
cells

Release of granules
containing perforins
and other mediators
by effector cells

e Lysis of the B cell

(Cartron et al, 2004; Clynes et al, 2000)




Rituximab:
B cell depletion by apoptosis

* When rituximab
binds to CD20 it
causes a signal to
be sent into the B
cell, which induces
death by
apoptosis

(Cartron et al, 2004; Demidem et al, 1995)




Rituximab:
Clinical Experience
iIn non-Hodgkin’s Lymphoma (NHL)

* Rituximab was the first monoclonal antibody
approved for the treatment of relapsed or refractory
CD20+ B cell NHL

« Recommended dosage is 375 mg/m2 given as a slow
IV Infusion once weekly for 4 or 8 doses

e >1000,000 NHL patient treatments since 1997
— B-cell levels remained depleted for 9-12 months

(Czuczman et al, 1999; Hainsworth et al, 2002; Leget & Czuczman, 1998, McLaughlin et al, 1999)




Rituximab: Clinical Experience
In Rheumatoid Arthritis




Rituximab:
Early Clinical Experience in RA

Study Disease characteristics

Treatment

Edwards & Severe refractory RA despite
Cambridge treatment with at least 5 previous

Mean disease duration = 23 years

Rituximab (up to 4 iv infusions: 300 mg
on Day 2, 600 mg on Days 8, 15, 22)
Oral prednisone (30—60 mg on Days
1-22)*

Cyclophosphamide (750 mg iv infusion
on Days 4 and 17)*

Response to treatment

Adverse events

At 6 months, all 5 patients achieved ACR 50 response
(3 patients had ACR 70)

at 1 year

retreated (both achieved ACR 70)

All 3 patients with an ACR 70 response maintained this response

The 2 patients with ACR 50 response relapsed and were

No major events
No infusion-related events

*Derived from the rituximab-CHOP regimen used in NHL patients




Rituximab in Rheumatoid Arthritis:

Phase lla Study

(Edwards et al, 2004 NEJM)







Design and
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reatment Groups

MTX ( 10 mg/week)

Rituximab (1 g x 2)

Rituximab (1 g x 2)

Rituximab (1 g x 2)
10 mg/week)

2 2
Week 24 Week 48
(primary analysis) (exploratory analysis)

*Patients on all arms received appropriate placebo(s) to maintain treatment blinding

(Edwards et al, NEJM 2004)




ACR Responses at 24 Weeks
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ACR Responses at 48 Weeks
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(Edwards et al, NEJM 2004)

p<0.0001
65

Rituximab

Rituximab + CTX Rituximab + MTX

B ACR 20 mACR 50 m ACR 70




ACR20 Responses over 48 Weeks
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Changes in Total RF (Median)
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Dose-ranging Assessment:
INternational Clinical
Evaluation of Rituximab in RA

(DANCER) Study

(Emery et al. EULAR 2005)




Design and Treatment Groups

All groups received doses 2 weeks apart

+ no glucocorticoids

+ iv premedication only
+ iv premedication plus oral

=192)

QCD
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(n

=124)

(n

Randomised
Rituximab
2 x 500 mg

+ no glucocorticoids

+ iv premedication only
+ 1v premedication plus oral

Baseline 24 weeks

(Emery et al. EULAR 2005)




Mean Change in CRP at 6 months

24 Weeks
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— Rituximab 2x500mg (n=123)
— Rituximab 2x1000mg (n=122)

(Emery et al. EULAR 2005)




Change in Fatigue (FACIT-F) at 6 months

24 Weeks
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— Placebo (n=122)
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(Emery et al. EULAR 2005)




Peripheral B Cells and Ig Levels

Peripheral CD19+ B cells
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(Van Vollenhoven et al. EULAR 2005)




Safety and Tolerability

INFECTIONS AND Rituximab Rituximab
Placebo

INFESTATIONS 2x500mg 2x1000mg
All Events 28% 35% 35%
URTI 6% 8% 6%
Nasopharynagitis 8% 6% 5%
UTI 3% 3% 3%
Influenza 3% 3% 2%
Bronchitis 2% <1% 3%
LRTI <1% 2% 2%
Sinusitis 2% 2% 2%
RTI 3% <1% 1%
Bronchitis (acute) 1% <1% 2%
Gastroenteritis 1% 2% 1%

(Van Vollenhoven et al. EULAR 2005) Safety Population n=465




Serious Infections

Placebo Rituximab Rituximab
Number of patients (%) (n=149) 2x500mg 2 x1000 mg
(n=124) (n=192)

All Serious Infections 2 (2%) - 4 (2%)

Pyelonephritis - - 2 (1%)
Bronchitis (acute) - 1 (<1%)
Epiglottitis - 1 (<1%)
Pneumonia 1 (<1%) -
RTI 1 (<1%) -

(Van Vollenhoven et al. EULAR 2005)




Safety and Tolerability

Events occurring Rituximab Rituximab
_dL;rln_g/wnhln 24 hours of first Placebo 2 x 500 mg 2 x 1000 mg
infusion (n=149) (n=124) (n=192)

All events 27 (18%) 38 (31%) 73 (38%)
Pruritus — 2 (2%) 12 (6%)
Pyrexia 1 (<1%) 6 (5%) 9 (5%)
Rigors 2 (1%) 4 (3%) 8 (4%)
Tachycardia 1 (<1%) 8 (6%) 7 (4%)
Hypotension 1 (<1%) 4 (3%) 3 (2%)
Rash 2 (2%) 3 (2%)

Pharyngolaryngeal pain 1 (<1%) 5 (3%)

Throat irritation 1 (<1%) 5 (3%)
Dizziness 1 (<1%) 6 (3%)
Erythema 1 (<1%) 3 (2%)

(Van Vollenhoven et al. EULAR 2005)




Retreatment Study:
Infusion-Related Events*
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*AE during or within 24h of infusions during each course  payelka et al. EULAR 2005)




Effect of Glucocorticoids on AE Frequency

AEs During or Within 24 Hours of Infusion

1st Infusion

501
45
40 A
35 1
30 A
A
20 -
15 A

% patients

Placebo Rituximab
2x500mg

BNoGC mIVGC

Rituximab
2x1000mg

IV + oral GC

No significant effect of
glucocorticoids on the
efficacy of rituximab

Significant reduction in the
Incidence of infusion related
AEs with iv glucocorticoids

(Fleischmann et al. EULAR 2005)




A Randomised Evaluation o F
Long-term Efficacy of

Ritu Ximab in RA ( REFLEX)




Design and Treatment Groups

Screen/TNF Treatment period Post-treatment
and/or DMARD )
period

withdrawal
period

Methotrexate
(MTX) x

8 3 months Visits every

2 months

Screen Day Wk Wk Wk Wk Wk Wk Wk Month 24
1 2 4 8 12 16 20 24

|

Rescue

Group A: Standard of care

Group B: Rituximab + MTX

(Cohen et al. Arthritis Rheum. In Press)




ACR?20 response at Week 24
by baseline RF status

p<0.0001
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(Cohen et al. Arthritis Rheum. In Press)




Mean Change
iIn Total RF Through Week 24
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(Cohen et al. Arthritis Rheum. In Press)




Erosion score

Robustness analysis lll: all 24-week data included, missing values imputed with last
observation carried forward (no change)
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(Roche: Data on file)




Joint space narrowing

Robustness analysis lll: all 24-week data included, missing values imputed with last
observation carried forward (no change)
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Infections

Placebo
(n=209)

Total patient-years 82.1

Number of infections 127
Infections per 100 patient-years 154.6
Number of serious infections 3

Serious infections per 100 patient-years

(Cohen et al. Arthritis Rheum. In Press)




Fallbeispiel: 45-jahrige Frau

St.n. Hydroxychloroquin, Sulfasalazin, Methotrexat,
Leflunomid, Aurothiomalat, Infliximab und Adalimumab

(Brulhart L. et al. Ann Rheum Dis Online. March 15, 2006)




Rituximab: Weltere Indikationen

Systemischer Lupus erythematodes

Sjogren-Syndrom
Dermato-/Polymyositis
Anti-Phospholipid-Syndrom
Kryoglobulinamie
ANCA-assoziierte Vaskulitiden
Thrombozytopenische Purpura

Autoimmunneuropathien







