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Rituximab



Mechanism of action of 
Rituximab



CD20: an Ideal B Cell Target

CD20 is 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)
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Rituximab selectively targets 
CD20-positive B cells

(Silverman & Weisman. Arthritis Rheum 2003;48:1484–1492; Silverman & Carson. Arthritis Res Ther 
2003; Lund et al. Curr Dir Autoimmun 2005; Duddy et al. J Immunol 2004)

Cell-mediated 
cytotoxicity

Complement-mediated 
B cell lysis

Promotion 
of apoptosis



Dosage & Administration
of Rituximab



Verordnung 1. Infusion 
Mabthera ��� �  (Rituximab) 
Datum Infusion:  ......................................  

Datum Verordnung:  ................................  

Unterschrift: .............................................  
 
Dosierung: 
Mabthera ÒÒÒÒ 1000mg = 100ml (2 Packungen à 500mg) 
•  in NaCl 0.9% 900ml 
•  in Glucose 5% 900ml (bei Herzinsuffizienz) 
 

NaCl 0.9% 250ml mit Dreiweghahn (für Infusionsbeginn und allfällige 
Infusionsreaktionen) 
 

Praemedikation:  
- Am Vortag Prednison 50mg  p.o. und Claritine ÒÒÒÒ 10mg p.o. morgens  
- Am Tag der Infusion Prednison 50mg  p.o., Claritine ÒÒÒÒ 10mg p.o. und 
 Dafalgan ÒÒÒÒ 1g p.o. mindestens 2 Stunden vor Infusionsbeginn 
 

Infusionsgeschwindigkeit: 
60 Min.     50  ml pro Std.  (16 Tropfen pro Min.), dann 
30 Min.   100  ml pro Std.  (33 Tropfen pro Min.), dann 
30 Min.   200  ml pro Std.  (67 Tropfen pro Min.), dann 
95 Min.   500  ml pro Std.  (167 Tropfen pro Min.)  
 



A. Forster, 21.7.04 

 

Im Stationszimmer bereitzuhalten: 
- 1 Ampulle TavegylÒ 2mg 
- 1 Ampulle Ultracorten HÒ 100mg 
- 1 Ampulle Adrenalin 1mg/1ml und 1 Ampulle NaCl 0.9% 10ml 
 

Erste 5 Minuten Praesenz beim Patienten 
Messungen von Blutdruck und Puls nach 0, 15, 30, 45 , 60, 90, 120, 180 und 
215 Min. 
 

Nebenwirkungen (selten): 
- Schmerzen an Einstichstelle (bei Infusionsbeginn) 
- Hals-, Muskel- und Gelenkschmerzen  
- Fieber, Schüttelfrost 
- Uebelkeit, Erbrechen 
- Juckreiz, Kribbeln 
- Schwindel, Atemnot, Pulsunregelmässigkeiten 
 

Vorgehen bei Infusionsreaktion : 
1.   MabtheraÒ Stopp, Arzt rufen 
2.   Infusion mit NaCl 0.9% 250ml (in Reserve am Dreiweghahn) fortsetzen 
3.   1 Ampulle TavegylÒ 2mg und  1 Ampulle Ultracorten HÒ 100mg i.v. (falls 

Hinweise auf anaphylaktische Reaktion) 



Efficacy of Rituximab





Design and Treatment Groups 

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

MTX
inadequate 
responders
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MTX (� 10 mg/week)

Rituximab (1 g x 2)

CTX (750 mg x 2)

17-day corticosteroid
regimen in all arms

Week 24
(primary analysis)

Week 48
(exploratory analysis)

Rituximab (1 g x 2)

Rituximab (1 g x 2)

MTX (� 10 mg/week)

*

*

*

*

(Edwards et al, NEJM 2004)



ACR Responses at 24 Weeks
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ACR Responses at 48 Weeks
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ACR20 Responses over 48 Weeks
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Changes in Total RF (Median)
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All groups received doses 2 weeks apart
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(Emery et al. Arthritis Rheum 2006; 54: 1390-1400)
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Mean Change in CRP at 6 months
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Change in Fatigue (FACIT-F) at 6 months
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Peripheral B Cells and Ig Levels
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Effect of Glucocorticoids on AE Frequency

No significant effect of 
glucocorticoids on the efficacy of 
rituximab

Significant reduction in the 
incidence of infusion related AEs
with iv glucocorticoids
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Retreatment Study:
Infusion-Related Events*

*AE during or within 24h of infusions during each course 
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A RRandomised EEvaluation o FF
LLong-term EEfficacy of Ritu XXimab in 

RA (REFLEXREFLEX)



REFLEX-Studie: ACR-Anprechraten 

(Cohen et al. Arthritis Rheum 2006; 54: 2793-806)
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Weeks

(Keystone et al. Ann Rheum Dis Online First, April 3, 2008)

Mean change in total Sharp-Genant score (TSS)
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Change in GmS score

(Keystone et al. Ann Rheum Dis Online First, April 3, 2008)



(Finckh et al., Arthritis Rheum 56, No. 5, May 2007, 1417–23) 
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Rituximab: Weitere Indikationen

Systemischer Lupus erythematodes

Sjögren-Syndrom

Dermato-/Polymyositis

Anti-Phospholipid-Syndrom

Kryoglobulinämie

ANCA-assoziierte Vaskulitiden

Thrombozytopenische Purpura

Autoimmunneuropathien



Abatacept



Mechanism of action of 
Abatacept



T-cell activation without Abatacept 1-3
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1Fontenot, et al. J Clin Invest. 2003;112:776–84; 2Sharpe, et al. Nat Rev Immunol. 2002;2:116–26; 3Yamada, et al. J Am Soc Nephrol. 2002;13(2):559–75.
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T-cell modulation with Abatacept

CD80/86

CD28

Inactive
T cell

Inactive
T cell

APCAPC

TCR

MHC

Abatacept is a fully human
immunoglobulin soluble 
receptor fusion protein

By selectively targeting the co-stimulation of T cells 
upstream, abatacept helps modulate the downstream 
serum levels of soluble interleukin-2 receptor (sIL-2r), 
interleukin-6 (IL-6), rheumatoid factor (RF), C-reactive 
protein (CRP), matrix metalloproteinase-3 (MMP3), 
and TNF-a. The relationship of these biological 
response markers to the mechanisms by which 
abatacept exerts its effects in RA is unknown.

1Linsley, et al. J Exp Med. 1991;174(3):561–9



Dosage & Administration
of Abatacept



(Kremer et al. N Engl J Med 2003; 349: 1907-13)



(Kremer et al. N Engl J Med 2003; 349: 1907-13)





30-Minute Infusion Delivers 4 Weeks of Therapy

30-minute infusion: 

– Fixed dose based on weight range, approximating 10 m g/kg.

– Start dose administered at 2 and 4 weeks after the fi rst infusion, 
and maintenance dose every 4 weeks thereafter.

41000 mg>100 kg

3750 mg60 to 100 kg 

2500 mg<60 kg

Number 
of vials

DoseBody weight



Efficacy of Abatacept



ATTAIN Trial: 
Abatacept Trial in Treatment of Anti-

TNF INadequate Responders

A Phase III, Randomized, Controlled Trial           
to Evaluate the Efficacy and Safety of Abatacept

in RA Patients with                                    
Inadequate Response to Anti-TNF Therapy

Genovese M et al. N Engl J Med 2005; 353: 1114–23. 





Schedule

Genovese M et al. N Engl J Med 2005; 353: 1114–23. 

Placebo (n=133)                 99       99 66

Abatacept (n=258)            223      218           156
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Day 1

Double-blind Open-label

6 months

Co-primary endpoints:
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Anti-TNF washout period 
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Abatacept + DMARDs (n=256) Placebo + DMARDs (n=133)

Significant Improvements in ACR Responses vs
Placebo at 6 Months

ATTAIN



Sustained ACR Responses through                       
3 Years of Open-label Treatment

Kremer J et al. Arthritis Rheum 2007; 56 (9S): S300 .
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AIM Trial:
Abatacept in Inadequate Responders to  

Methotrexate 

A Phase III, Randomized, Controlled Trial
to Evaluate the Efficacy and Safety of Abatacept

in RA Patients with
Inadequate Response to Methotrexate
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Study Schedule

Kremer JM et al. Ann Intern Med 2006; 144: 865–76, Kremer et al. ACR2006, P506.
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ACR Responses at 6 and 12 Months

*p<0.001 for Abatacept versus placebo

Kremer et al. Ann Intern Med 2006; 144: 865–76.
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Sustained ACR Responses through 3 Years

Kremer J et al. Arthritis Rheum 2007; 56 (9S): S300
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ATTEST  trial:
Efficacy and Safety of Abatacept or 

Infliximab versus Placebo

A Phase III, Randomized, Controlled Trial of                    
Abatacept or Infliximab                                                      

in Combination with Methotrexate                                       
in RA Patients with an                                          

Inadequate Response to Methotrexate
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(n=165) A

ba
ta

ce
pt

 

Schedule

Schiff M et al.  Ann Rheum Dis 2007 Nov 29 (Epub ahea d of print)
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Abatacept + MTX (n=156)
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(n=156)
n (%)

Day 1–365

14* (8.5)7 (4.2)3 (2.7)
SAEs
infections

113 (68.5)86 (52.1)57(51.8)75 (48.1)AE 
infections  

Infliximab
+ MTX
(n=165)
n (%)

Infliximab
+ MTX
(n=165)
n (%)

Placebo 
+ MTX 
(n=110)
n (%)

Abatacept 
+ MTX
(n=156)
n (%)

Number    
(%) of 
events 

Day 1–197

Schiff M et al. Ann Rheum Dis 2007 Nov 29 (Epub ahead  of print)

ATTEST 

*Serious opportunistic infections:

Herpetic encephalitis, pseudomonal lung infection, p neumocystis carinii
pneumonia, peritoneal TB, and pulmonary TB (all infl iximab)



Safety of Abatacept



Acute Infusional Events

In AIM, ATTAIN and ASSURE studies less than 1% of p atients 
experienced hypersensitivity reactions, including two cases of 
anaphylaxis or anaphylactoid reactions.  

Other events potentially associated with drug hypersen sitivity, such 
as hypotension, urticaria, and dyspnea, each occurred in less than 
0.9% of patients and generally occurred within 24 h of  an infusion 
with abatacept.

6.79.8
Total patients with acute 
infusion reactions

Placebo 
(n=834) 

(%)

Abatacept
(n=1650) 

(%)

Acute infusional adverse 
events

Sibilia J et al. Clin Exp Rheumatol 2007; 25 (5 Suppl 4 6): S46–56.



Adverse Events with Differences Between 
Abatacept vs Placebo ( � 1.0%)                              
Double-blind, Controlled Study Periods

Patients with AE

Headache

Nausea

Upper Respiratory Tract Infection 

Dizziness

Nasopharyngitis

Dyspepsia 

Hypertension

88.8

18.3

11.6

12.7

9.5

11.6

6.6

6.6

85.1

12.7

10.6

12.1

7.0

9.1

4.3

4.6

Abatacept
(n = 1955)

Placebo
(n = 989)

% of patients

Sibilia J et al. Clin Exp Rheumatol 2007; 25 (5 Suppl 4 6): S46–56.





Abatacept Added to Etanercept:                       
Increase in Adverse Events
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Weinblatt M et al. Ann Rheum Dis 2007; 66: 228-234.



ASSURE



Abatacept Added to Biologic Therapies:  
Increase in Adverse Events
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Weinblatt M et al. Arthritis Rheum 2006; 54: 2807-16.
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Bigbee CL et al. Arthritis Rheum 2007; 56: 2557-65.



Tuberculosis in Abatacept Clinical Trial Program

Exclusion criteria in clinical trials:

• Pivotal Phase II and III studies (AIM, ATTAIN, ASSU RE, ATTEST )

– Exclusion of patients with a history of active TB d uring the previous 3 
years

– Patients were screened for latent TB using skin tes ting

– Patients with evidence of possible latent TB who ha d not received 
adequate chemoprophylaxis were excluded

• Phase IIIb study (ARRIVE)
– Subjects PPD+ at screening could be enrolled if they had treatment for 

latent TB and had a negative chest x-ray at enrollm ent

Observed cases of Tuberculosis in all pivotal studies *
• 2 cases of  presumed TB in abatacept treated patient s
• 1 case of  presumed TB in the placebo arm
• 2 cases of confirmed tuberculosis with Infliximab – A TTEST  trial

*http://www.fda.gov/ohrms/dockets/ac/05/slides/2005 -4170-Slide-Index.htm



Tocilizumab



IL-6-Rezeptor: Membrangebunden und löslich

sIL-6R

gp130

mIL-6R

gp130

IL-6

IL-6

Membrangebundener 
Rezeptor

Löslicher 
Rezeptor
Heinrich PC et al. Principles of interleukin (IL)-6-type cytokine signalling and its regulation. Biochem J 2003;347:1-20.



Blockade des IL-6-Rezeptors

sIL-6R

gp130

mIL-6R

gp130

IL-6

IL-6

= Tocilizumab

Membrangebundener 
Rezeptor

Löslicher 
Rezeptor

Heinrich PC et al. Principles of interleukin (IL)-6-type cytokine signalling and its regulation. Biochem J 2003;347:1-20.



IL-6: Produzenten und Funktion

IL-6

Makrophagen B-Zellen T-Zellen

Hepatozyten

CRP, Hepcidin

Osteoklasten

Aktivierung

B-Zellen

Ig-Produktion

T-Zellen

Differenzierung

Fibroblasten

Synoviozyten

Proliferation

Monozyten

Naka T et al. The paradigm of IL-6: from basics science t o medecine. Arthritis Res 2002, 4 (suppl 3):S233-S24 2.



IL-6: Lokal und systemisch von Bedeutung

Lokal

Systemisch

Synovitis

Strukturelle
Gelenksläsionen

Schmerz
Morgensteifigkeit

Knochenabbau 4

Anämie & MüdigkeitCRP-Produktion

Kardiovaskuläres
Risiko

IL-6



Significant clinical benefit with
tocilizumab treatment   

MTX
TCZ 4 mg/kg + MTX
TCZ 8 mg/kg + MTX

ACR20 ACR50 ACR70

22.0%***

58.5%***

43.9%***

26.5%

10.8%

2.0%

***
47.9%

31.5%***

12.2%
***

***p<0.0001
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Rapid and sustained response with 
tocilizumab (ACR20) 
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ULN=0.3*
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Tocilizumab induces normalisation of CRP levels

MTX TCZ 4 mg/kg + MTX TCZ 8 mg/kg + MTX

Myers GL et al. Circulation 2004;110:545–549)
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Ungenügende Wirkung des 
TMF-Hemmers:

Wie weiter?



Ungenügende Wirkung der TNF-Hemmer:       
Wie weiter?

Optimierung der Anti-TNF-Therapie

Stopp der Anti-TNF-Therapie und Wechsel auf
Rituximab oder Abatacept



TNF-Hemmer: Therapieoptimierung

Dosiserhöhung/Wechsel des TNF-Hemmers

Dosiserhöhung/Wechsel der begleitenden 
immunsuppressiven Basistherapie (Methotrexat, 
Leflunomid)

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



Therapieoptimierung:
Anpassung der Dosierung des TNF-Hemmers

Etanercept: 
Keine Anpassung sinnvoll

Infliximab: 
Verkürzung der Intervalle, 
Erhöhung der Infusionsdosis

Adalimumab: 

Verkürzung der Intervalle



Fixe Dosierung Angepasste Dosierung

0.38 mg/kg/w                      0.51 mg/kg/w

6.3

6.4 6.3

3.6
4.4

2.4 2.62.7

4.4



Therapieoptimierung:
Wechsel des TNF-Hemmers

Etanercept: Wechsel auf Adalimumab 
oder Infliximab

Infliximab: Wechsel auf Etanercept (bei primär 
ungenügender Wirkung) oder Adalimumab (bei 
Wirkungsverlust)

Adalimumab: Wechsel auf Etanercept (bei 
primär ungenügender Wirkung) oder Infliximab
(bei Wirkungsverlust)



Therapieoptimierung: 
Dosiserhöhung/Wechsel der begleitenden 

immunsuppressiven Basistherapie

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

Wechsel auf Leflunomid oder Methotrexat

Cave: - Kombination von immunsuppres-
siven Basismedikamenten 

- Gleichzeitige hohe Steroiddosierung



Therapieoptimierung:
Zugabe von nicht immunsuppressiven

Basismedikamenten

• Sulfasalazin

• Hydroxychloroquin

• Aurothiomalat

zusätzlich zu TNF-Hemmer plus
Methotrexat oder Leflunomid



Danke


