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Agenda

1. Dose response relationship
2. Causes of immunisation
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pharmacological consequences & 
Factors that can help clinician to reduce 
immunisation: methotrexate and dosing 
regimen

4. Practical use of drug and ADA 
measurements.
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Even after careful drug development, an 
interindividual variability is response is 
observed
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Dose-response relationship
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Concentration-response 
relationship

St.Clair et al. Arthritis Rheum 2002

RA patients
Infliximab



Jamnitski A et al. Ann Rheum Dis 2011

Concentration-response 
relationship
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Dose-response relationship
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Pharmacokinetic variability

From St.Clair et al. Arthritis Rheum 2002

Dose
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Pharmacokinetic Modelling

Two  compartment model
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T½-β = ln(2) / β

Vd : Diribution volume
CL : clearance
k12, k21 : distribution constants
T½-β : Elimination half-life

dCC/dt = – . CC – k12 . CC + k21 . CP
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Structural 
model

Vd 
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C(t) = f(θ, t)

θ = (Vd, CL)

interindividual 
model
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ηi ~ N (0, ω2)

Individual parameters = typical parameters + covariate effect + random effect
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Causes of immunisation
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Causes of immunisation
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Candidate factors of immunisation

Immunogenicity
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End products 

Product related Factors

Adapted from W Jiskoot
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Candidate factors of immunisation
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Two conditions

• Rheumatoid Arthritis
– Auto immune disease
– Peripheral joints
– Bone/destruction 

destruction

– DMARDS ++++
(methotrexate)

• Spondylarthropathies
– Inflammatory disease
– Axial>> peripheral 

joints
– Ankylosing (axial)

DMARDS + (peripheral)
(Methotrexate)

Anti TNF-alpha 
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« ATI* » cohort

*Antibodies toward infliximab



24

ATI cohort

• Retrospective analysis (december 2005-
january 2009)

• RA and SpA
• Trough serum infliximab concentration and 

ATI at each visit

Dec 2005 Jan 2009
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Results

• 108 patients: 17 RA and 91 SpA
• ATI detectable in 21 patients during follow-

up
– 7 (41%) with RA, 
– 14 (15%) with SpA

• Median time for ATI detection was 3.7 
months
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• 12 patients
– Rashes
– Hyperthermia
– Chills 
– Angio-oedema
– Tachycardia

• 11/12 ATI positive 
– 4 required IV corticosteroids and antihistamine 
– 2 required antihistamine
– 4 no treatment required
– 1 Guillain-Barré syndrome

Infusion reaction to infliximab

Ducourau et al. Arthritis Res Ther 2011
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Infusion reaction to infliximab
Cause of discontinuation ATIpos (n = 18) ATIneg (n = 41)

Treatment failure

Primary failure 2 (11%) 23 (56%)

Secondary failure 3 (17%) 8 (20%)

Infusion reactions 9 (50%) 1 (2%)

Adverse events 1 (5.5%) 6 (15%)

Other 1 (5.5%) 2 (5%)

Lost to follow-up 2 (11%) 1 (2%)

Ducourau et al. Arthritis Res Ther 2011



28

Immunogenicity of infliximab in 
Spondylarthropathies

Ducourau E. Arthritis Res Ther 2011

• Low risk of immunisation in patient 
with concomitant Methotrexate
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Methotrexate in Rheumatoid 
Arthritis

Maini RM et al. AR 1998

21,0%
MTX -

ATI In RA patients receiving infliximab at 3 mg/Kg

7,0%
MTX +
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Ducourau E et al. Arthritis Res Ther 2011

P= 0.002 P= 0.003

Immunogenic concentration 
threashold
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Immunogenic concentration 
threashold

Bendtzen et al. Arthritis Rheum 2006
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FAKIR* study

• Prospective study (Western France 
University Hospitals Network)

• RA patients treated with infliximab for at 
least 14 weeks

• Five samples between 2 infusions 

*Pharmacokinetics of Infliximab in Rheumatoid Arthritis (NCT00840957 )

Dec 2007 sept 2009
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Results

• 84 patients
• 412 sera available.  
• ATI were detected in the pre-infusion 

serum of 3 patients
• Two-compartment model

D (IV)

CL

Vd

k21k12
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Results

• CL was dramatically increased (5 fold) in 
ATI+ patients as compared to ATI-
patients
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Situation 1 
Inadequate disease control

• No initial treatment response, secondary 
loss of effectiveness, or inadequate 
effectiveness: switch to another biologic 
agent or increase the dosage? 

INCREASE 
THE 

DOSAGE?

SWITCH TO ANOTHER 
BIOPHARMACEUTICAL ?
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Mulleman D et al. Joint Bone Spine 2012 in press
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Situation 2 
Clinical adverse drug reaction 

• Continue the same drug or switch to 
another TNF-˛ antagonist?

SWITCH?

CONTINUE THE 
SAME DRUG?
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Clinical reaction to injection

Stop and  
Switch to another treatment Resume the treatment? 

Treatment interruption

ADA
?

+ -

ADA: Anti-Drug Antibodies Mulleman et al. Joint Bone Spine in press
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Situation 3 
Optimal disease control

• Good treatment response: should the 
dosage be decreased??

DECREASE 
THE 

DOSAGE?
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Mulleman et al. Joint Bone Spine in press
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Mulleman et al. Joint Bone Spine in press
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Mulleman et al. Joint Bone Spine in press
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Summary

Immunogenicity

Reaction to infusionLoss of efficacy
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Summary

Response PK ADA

Therapeutic 
Drug Monitoring

+++++

Pharmacokinetics 
=

surrogate marker 
of immunisation?
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Thank you for your attention!
mulleman@univ-tours.fr

http://mabimprove.univ-tours.fr


