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TRAITEMENT À LA CIBLE  

• Ne pas confondre la cible de la stratégie thérapeutique et la cible du traitement

• Dans la polyarthrite rhumatoïde: 
• la cible du T2T est la rémission, 
• les cibles des traitements sont les cytokines, les marqueurs cellulaires ou les voies de 

signalisation intracellulaires.





DÉCLENCHEMENT DE LA PR: « SECOND HIT » ?

Klareskog L, et al. Annu Rev Immunol. 2008;26:651–75. 30



DE NOMBREUSES NOUVELLES CIBLES THÉRAPEUTIQUES
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Cellules dendritiques et 

induction tolérance

Anti-cytokines / anti- lymphocytaires / inhibition  voie de signalisation



LA RÉVOLUTION DES TRAITEMENTS CIBLÉS/BIOMÉDICAMENTS DANS LA PR 

Traitements de fond synthétiques Biomédicaments:

Protéines

Grande taille
Conformation ++

Génie génétique

Biosimilaires

Contrôles multi-échelles

D Glycosylation

S Dégradation ++

Adm. parentérale

Antigènes

Immunogénicité ++

Produit chimique

Petite taille
x Conformation

Synthèse chimique

Génériques

Contrôles classiques

x Glycosylation

S Dégradation ±

Adm. au choix

Haptènes

Immunogénicité x

DMARDs
Disease-Modifying Anti-Rheumatic Drugs

Synthétiques conventionnels = csDMARDs
Biologiques = bDMARDs
Biosimilaires = bsDMARDs
Synthétiques ciblés = tsDMARDs
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1 - Stratégies thérapeutiques ciblées

Baker KF ARD 2018,77:175-187

bDMARDS et RIC : stratégies anti-cytokines (la plus utilisé)



La révolution des Biomédicaments

• Exemple des inhibiteurs du TNFa
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2 - Stratégies thérapeutiques ciblées

Baker KF ARD 2018,77:175-187

Stratégies anti-interféron/cellule dendritique (Peu utilisée en rhumatologie)
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3 - Stratégies thérapeutiques ciblées

Baker KF ARD 2018,77:175-187

Stratégies anti-intégrines et leurs ligands

(Maladie de Crohn)



LES CYTOKINES TRANSMETTENT LEUR SIGNAL PAR DIFFÉRENTES VOIES DE 
SIGNALISATION : LES 7 PRINCIPALES VOIES DE SIGNALISATION

37

De nombreux récepteurs de cytokines n’ont pas d’activité kinase intrinsèque mais agissent
via des tyrosine kinases associées à leur partie intracellulaire, telles que JAK1.

1. O’Sullivan LA, et al. Molec Immunol. 2007;44:2497-2506; 2. Mavers M, et al. Curr Rheum Rep. 2009;11(5):378-385;
3. Qiu Y et al. Oncogene. 2000;19:5651-5661; 4. Rommel C, et al. Nat Rev Immunol. 2007;7:191-201; 5. Taskén K, et al.
Physiol Rev. 2004;84(1):137-167; 6. Baier G, et al. Curr Opin Cell Biol. 2009;21(2):262-267.
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4 - Stratégies thérapeutiques ciblées

Baker KF ARD 2018,77:175-187

Stratégies anti-Janus Kinases (JAK Inhibiteurs)



LA VOIE DE SIGNALISATION JAK/STAT

39

� 4 membres JAK :
JAK1, JAK2, JAK3, et TYK2

� 7 membres STAT :
STAT1, STAT2, STAT3, STAT4, STAT5a, STAT5b, STAT6 

*γ-chain cytokines=IL-2, IL-4, IL-7, IL-9, IL-15, and IL-21.
†Type II cytokine receptors such as those for the gp130 subunit sharing receptors IL-6 and IL-11 as well as IL-10, IL-19, IL-20, and IL-22 mainly signal 
through JAK1, but also associated with JAK2 and TYK2. 
EPO=erythropoietin; GM-CSF=granulocyte-macrophage colony-stimulating factor; IFN=interferon; IL=interleukin; JAK=janus kinase;
STAT=signal transducer and activator of transcription; TPO=thrombopoietin; TYK=tyrosine kinase.
O’Sullivan LA, et al. Mol Immunol. 2007;44:2497-2506.
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LES CONSÉQUENCES DE LA SIGNALISATION VIA
LES VOIES JAK/STATS
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*Type II cytokine receptors such as those for IL-10, IL-19, IL-20, and IL-22 as well as gp130 subunit sharing receptors for IL-6 and IL-11 mainly signal through JAK1, 
but also associate with JAK2 and TYK2.2 - †IL-10/IL-22 may have pro- or anti-inflammatory activities depending on the cellular environment and/or disease state.4

1. O’Sullivan LA, et al. Mol Immunol. 2007;44(10):2497-506;  2. Ghoreschi K, et al. Immunol Rev. 2009;228:273-287; 3. Vijayakrishnan L, et al. Trends Pharmacol Sci. 
2011;32:25-34; 4. Sanjabi S, et al. Curr Opin Pharmacol. 2009;9(4):447-453.
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DE NOMBREUSES CYTOKINES PRO-
INFLAMMATOIRES  UTILISENT LA VOIE JAK/STAT
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Cytokines majeures
impliquées dans la PR1

IFNα et IFNβ
IL-6
IL-7
IL-10
IL-12
IL-15
IL-21
IL-23

Cytokines  
qui utilisent JAK2,3

IFN=interferon; IL=interleukin; JAK=Janus kinase; TGF=transforming growth factor; TNF=tumor necrosis factor.

1. McInnes IB, et al. Nat Rev Immunol. 2007;7:429-442; 2. O’Sullivan LA, et al. Mol Immunol. 2007;44(10):2497-2506;
3. Riese RJ, et al. Best Pract Clin Res Rheumatol. 2010;24:513-526.

IFNα et IFNβ
IL-6
IL-7
IL-10
IL-12
IL-15
IL-21
IL-23
IL-1
IL-17
IL-18

TGF-β
TNF



LA FIXATION DES CYTOKINES À LEUR RÉCEPTEUR 
ENTRAÎNE L’ACTIVATION DE LA VOIE JAK/STAT

42
JAK=Janus kinase; P=phosphate; STAT=signal transducer and activator of transcription.
Shuai K, Liu B. Nat Rev Immunol. 2003;3(11):900-911.

Les cytokines en se fixant sur 
leurs récepteurs entraînent
la polymérisation du récepteur et 
l’activation des JAKs associées

1

Les JAK activées vont attirer
les STATs qui vont venir s’amarrer 
formant le couple JAK/STAT

2

Les JAKs activées vont 
phosphoryler les STATs qui vont
se dimériser et se transloquer
vers le noyau pour activer
la transcription des gènes 
correspondants

3
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MÉCANISME D’ACTION INHIBITEUR DE JAK

43

43

JAK JAK

S
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T

Tofacitinib

JAK=Janus kinase; STAT=signal transducer and activator of transcription.
1. Shuai K, Liu B. Nat Rev Immunol. 2003;3(11):900-911.
2. Jiang JK, et al. J Med Chem. 2008;51(24):8012-8018.

Fixation de la cytokine entraîne
une polymérisation de son récepteur1

1

STAT, qui n’est donc pas 
phosphorylé , ne peut pas se dimériser
et migrer dans le noyau pour activer la 
transcription de gènes

3

Tofacitinib inhibe l’auto-phosphorylation 
et l’activation de JAK2

Les JAKs ne peuvent pas se 
phosphoryler et donc arrimer les STATs

2

Transcription gènes



•1. Hench PS. Ann Intern Med 1952; 36:1–38. 2. Gubner R, et al. Am J Med Sci 1951; 221:176–182.3. Benedek TG. Clin Exp 
Rheumatol 2011; 29(Suppl.68):S5–S12. 4. Weinblatt MW. Clev Clin J Med 2004; 71:409–413. 6. www.ema.europa.eu 

À LA CONQUÊTE DE NOUVEAUX 
TRAITEMENTS…

1985 20132000 2005

JAK, IL-17 inh.
IL-6/IL-6R inh.

Biosimilaires

2010

Tocilizumab
(2009)

Abatacept
(2007)

Infliximab (2000) 
Etanercept (2000)

Adalimumab (2003)
Anakinra

(2002)
Golimumab,
Certolizumab

(2009)

Rituximab
(2006)

/ /
1965

Utilisation du MTX dans la PR2 

Utilisation des corticoides 1 

Autres DMARD conventionels (e.g. Sel d’or, SSZ et anti-paludéens)4

Rôle accru du MTX dans la prise en charge de la PR3,4

1975

. Conventionnal Synthetic DMARDs

. Targeted DMARDs:
Biologic DMARDs
Targeted Synthetic DMARDs

DMARD: Disease-Modifying Anti-Rheumatic Drug



Biomédicaments ayant une AMM dans la PR en 
association avec DMARD/MTX

AMM des biothérapies dans la PR

Remicade (IFX) Enbrel (ETA) Humira (ADA) Cimzia (CTZ)
Simponi

(GOL)
Mabthera

(Ritux)
Orencia
(ABA)

RoActemra
(TCZ)

Kevzara
(SAR)

JAKi
(Tofa, Bari)

Certaines biothérapies ont une indication de monothérapie dans leur AMM pour la polyarthrite rhumatoïde

Monothérapie et AMM des biothérapies dans la PR

Remicade (IFX) Enbrel (ETA) Humira (ADA) Cimzia (CTZ)
Simponi

(GOL)
Mabthera

(Ritux)
Orencia
(ABA)

RoActemra
(TCZ)

Kevzara
(SAR)

JAKi
(Tofa, Bari)

Monothérapie si intolérance au MTX ou poursuite du traitement par MTX inadapté dans la PR



La connaissance s’acquiert par 

l’expérience, tout le reste n’est 

que de l’information…

Albert Einstein



MTX VS MTX + BDMARD
SELON FACTEURS DE MAUVAIS PRONOSTIC

Visser K et al. Ann Rheum Dis. 2010;69:1333-7.

Initial monotherapy
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9 20 29 1-4
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-/- +/- or -/+ +/+

Initial combination with anti-TNFa

≥ 35
11 24 34 ≥ 4
4 10 15 1-4
3 8 12 0

10-35
4 9 14 ≥ 4
1 3 6 1-4
1 3 4 0

< 10
3 6 10 ≥ 4
1 2 3 1-4
1 2 3 0
-/- +/- or -/+ +/+
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Matrices issues des études de stratégie thérapeutique



EFFICACITÉ COMPARÉE /CHOIX BIOMÉDICAMENTS

• Méta analyses des essais contrôlés (indirectes)

• Études face-face
• Non infériorité
• Supériorité

• Vraie vie: registres

• Recommandations 

27/09/2022 48



MÉTA ANALYSE SUR L’EFFICACITÉ DES BIOMÉDICAMENTS

8 mg/kg monotherapy vs MTX monotherapy groups, respect-
ively, p≤0.0001). This endpoint, however, favours agents that,
like tocilizumab, interfere with the acute-phase response, while
ACR response rates (ACR20, ACR 50 and ACR70) and changes
in physical function, which do not, were similar between the
two groups. Radiographic progression at 12 months was lower
in those receiving TCZ than MTX, being lowest in the TCZ
8 mg/kg+MTX combination group.23

Biological DMARD+MTX combination versus biological
DMARD monotherapy
In several previously published RCTs in which bDMARD mono-
therapy was compared to MTX, better clinical and radiographic
outcomes were seen with bDMARD+MTX than with a
bDMARD alone.41 42 Data from RCTs with MTX-naive patients
which include bDMARD+MTX and bDMARD monotherapy
groups confirm clinical (and also structural) superiority of com-
bination therapy (figure 2A).23 43

A 16-week open-label study in MTX-IR RA, however, showed
similar clinical and patient-reported outcomes with ETN+MTX
versus ETN monotherapy.44 45 In this SLR, three studies were
found, all in the MTX-IR group, directly comparing starting
bDMARD+MTX combination therapy versus bDMARD

monotherapy. In the open-label JESMR study, ETN+MTX was
superior to ETN monotherapy for clinical outcomes. Although
less radiographic progression was seen with combination therapy,
the between-group difference was not statistically significant.14 46

Two studies compared the addition of TCZ with MTX (combin-
ation) with switching from MTX to TCZ monotherapy
(MTX-withdrawal). In the non-inferiority SURPRISE study47 and
in the ACT-RAY study, similar ACR 70 responses were seen for
both groups at 6 months.48 (figure 2B) By contrast with the
6-month outcomes, however, 12-month data from the ACT-RAY
study showed higher proportions of DAS28 remission and radio-
graphic non-progression with combination TCZ+MTX (DAS28
remission 37% vs 46%, p=0.03 and radiographic non-progression
86% vs 92%, p=0.007 in the TCZ monotherapy and TCZ
+MTX groups, respectively).49 (figure 2C)

One study has addressed the possibility of stepping down
from bDMARD+MTX to bDMARD monotherapy. In the
COMET study, patients were randomised at baseline for a
2-year period to MTX monotherapy for 1 year then continuing
or adding ETN, or MTX+ETN for 1 year then continuing or
stopping MTX.50 DAS 28 remission at 2 years in the group con-
tinuing MTX+ETN (EM/EM) and the step down to ETN
monotherapy (EM/E) were 45% and 37%, respectively.

Figure 1 (A) Risk ratios for the ACR
70 responses comparing a biological
disease modifying antirheumatic drug
(bDMARD) plus methotrexate (MTX)
versus MTX monotherapy in patients
with early rheumatoid arthritis who are
MTX naive. ACR, American College of
Rheumatology; *additional study since
the 2010 systematic literature review1;
† ACR 70 responses at 6 months for
Kavanaugh 2013 OPTIMA, Emery 2009
GO-BEFORE and Burmester EULAR
2013 FUNCTION; all other ACR 70
responses are at 12 months. (B) Risk
ratios for the ACR70 responses
comparing the use of a biological
disease-modifying antirheumatic drug
(bDMARD) plus methotrexate (MTX)
versus MTX monotherapy in patients
with rheumatoid arthritis (RA) who are
MTX-incomplete responders. ACR,
American College of Rheumatology;
*additional study since the 2010
systematic literature review1; †ACR 70
response at 12 months for Kremer
2011 LITHE; all other ACR 70
responses are at 6 months. (C) Risk
ratios for the ACR70 responses
comparing the use of a biological
disease-modifying antirheumatic drug
(bDMARD) plus synthetic
disease-modifying antirheumatic drug
(csDMARD csDMARD) versus
csDMARD monotherapy in patients
with rheumatoid arthritis for whom a
csDMARD (not necessarily MTX) has
failed. ACR, American College of
Rheumatology; *additional study since
the 2010 systematic literature review.1;
† ACR 70 response at 12 months for
Klareskog 2004 TEMPO; all other ACR
70 responses are at 6 months.
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Biomédicaments+MTX vs MTX dans la PR précoce naïve de MTX

Nam JL et al.  Ann Rheum Dis. 2014;73:516–528. 
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Biomédicaments+MTX vs MTX 

PR en réponse insuffisante au MTX

Radiographic non-progression was high in both groups, but
higher with combination therapy than with monotherapy (EM/
EM vs EM/E 90% vs 75%, p 0.008).

Head-to-head biological DMARD studies
Two studies, both in MTX-IR RA, have evaluated two bDMARDs
in a direct (‘head-to-head’) comparison. The AMPLE study

Figure 1. Continued.
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Nam JL et al.  Ann Rheum Dis. 2014;73:516–528. 

Méta analyse sur l’efficacité des Biomédicaments



Yoo DH, et al. Ann Rheum Dis 2013;72:1613–1620 

EFFICACITÉ COMPARÉE DES BIOMÉDICAMENTS : ÉTUDE PLANETRA
CT-P13 (BIOSIMILAIRE INFLIXIMAB) VS RÉMICADE ®

• CT-P13: Celltrion Inc, Korea
• 606 PR selon critères ACR 1987 

• 302 sous CT-P13
• 304 sous IFX 
• 3mg/kg IV S0, S2,S6 puis /8 sem
• avec MTX 12,5 - 25 mg/sem

• Critère principal : équivalence réponse 
ACR20 à S30 

• Critères secondaires: réponses ACR 
50, ACR 70, DAS28 et Tolérance

Statistical analysis
Sample size was determined using the following criterion: thera-
peutic equivalence to INX in the all randomised population was
based on expected responder rates of 50% in the test and control
groups.1 Specifying a two-sided α level of 0.05, power of 80%
and a two-sided equivalence margin of 15% required 468
patients in the per-protocol (PP) population final analysis.
Assuming exclusion of 20% of patients from the PP population,
this required a minimum of 584 randomised patients. In an
equivalence trial, we conclude that two treatments are equivalent
if the observable difference (ΔE) between them lies within an
established interval for predefined clinical equivalence margin,
(−d, d). The ‘null hypothesis’ is that the difference ΔE is outside
of the equivalence margin, that is, either ΔE>d or ΔE<−d. If col-
lected data on the true difference ΔE reject the null hypothesis of
‘non-equivalence’ then we can accept the alternative explanation
(−d≤ΔE≤d) that the two treatments work equally well.7

All primary efficacy analyses were performed on both the
intention-to-treat (ITT) and PP populations. All other efficacy
analyses were performed on the PP population only. The pro-
portion of patients achieving ACR20 response at week 30 was
analysed by the exact binomial approach, calculating a point
estimate and 95% CIs for the difference in proportion between
the two treatment groups. The equivalence margin within
±15% at week 30 was selected based on recommendations
from regulatory bodies8 9 and historical data from clinical trials
of INX plus MTX in RA.1 10–13 A weighted average for the
treatment difference in ACR20 response between the INX plus
MTX and placebo plus MTX was nearly 30%, and so the
equivalence margin of 15% was considered appropriate.

A sensitivity analysis considering stratification factors was also
performed, accounting for region (EU or non-EU) and serum
CRP (≤2 mg/dl or >2 mg/dl). The exact binomial and sensitivity
analyses were repeated for the secondary ACR response criteria.
Time-to-onset of ACR20 response was analysed by survival ana-
lysis. Descriptive statistics for change from baseline were pre-
sented by randomised treatment group and study visit for
DAS28, EULAR response, SDAI, CDAI and SF-36 subscales.

An analysis of covariance for DAS28 was performed with
treatment group as a fixed effect and baseline DAS28 score,
region and CRP as covariates. A point estimate and 95% CI for
the treatment difference were provided. The EULAR response
criteria were analysed using a relative risk (RR) with 95% CI for
the difference in response between the two treatment groups.
The number of patients requiring salvage retreatment was sum-
marised by randomised treatment group and visit.

Safety endpoints analysed in safety population consisted of all
patients who received at least one (full or partial) dose of either
of the study treatments during any dosing period. In this popu-
lation, patients were included in the CT-P13 group for safety
analyses, irrespective of their randomisation if they received at
least one (full or partial) dose of CT-P13.

The PK–PD population consisted of all patients who received
either CT-P13 or INX during the 30-week blinded study period
and had at least one PK–PD concentration data value. PK–PD
parameters were summarised using quantitative descriptive sta-
tistics by actual treatment group and study visit.

RESULTS
Patients
The first patient was screened in November 2010; the last week
30 evaluation was performed in November 2011. Baseline
demographics and disease status were comparable between

treatment groups (table 1). Of the 606 randomised patients, 515
completed the 30-week study period and, of these, 16 patients
were excluded from the PP population due to major protocol
violations. Discontinuation in randomised patients was primarily
due to AEs (8.9%) and patient withdrawal of consent (4.1%)
(figure 1).

Efficacy
The primary endpoint, ACR20 response at week 30, was
equivalent between treatment groups and achieved in 60.9%
and 58.6% in ITT (n=606, 95% CI −6% to 10%) and 73.4%
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Figure 2 American College of Rheumatology (ACR) response rates.
(A) ACR20 improvement criteria at week 30 (primary efficacy endpoint)
for the intention-to-treat (ITT) (N=302 and 304 in CT-P13 and
innovator infliximab (INX) groups, respectively) and per-protocol (PP)
populations (N=248 and 251 patients in CT-P13 and INX groups,
respectively). (B) ACR20, ACR50 or ACR70 improvement criteria at week
14 for the PP population. (C) ACR50 or ACR70 improvement criteria at
week 30 for the PP population. ACR20, ACR50 and ACR70 are the ACR
20%, 50% and 70% improvement criteria, respectively. 95% CI was
calculated by the exact binomial method.

1616 Yoo DH, et al. Ann Rheum Dis 2013;72:1613–1620. doi:10.1136/annrheumdis-2012-203090
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Réponse selon critères ACR 20



Emery P, et al. Ann Rheum Dis 2017;76:51–57 

EFFICACITÉ COMPARÉE DES BIOMÉDICAMENTS : 
SB4 (BIOSIMILAIRE ÉTANERCEPT) VS ENBREL®

• CT-P13: Celltrion Inc, Korea

• 596 PR selon critères ACR 1987 
• 299 sous SB4

• 297 sous ETN
• 50 mg/sem (SC)
• avec MTX 10 - 25 mg/sem

• Critère principal : équivalence réponse 
ACR20 à S24 

• Critères secondaires: réponses ACR 
50, ACR 70, DAS28 et Tolérance

Réponse selon critères ACR 20

The mean improvement in DAS28 from baseline was 2.6 and
2.5 at week 24 in SB4 and ETN, respectively (95% CI −0.14 to
0.28) (figure 4A). The proportion of patients achieving good or
moderate EULAR response (figure 4B), low-disease activity
score or remission (figure 4C) at week 24 according to DAS28
were similar between SB4 and ETN. The ACR-N at week 24
was 45.0% in SB4 and 43.7% in ETN. The AUC of ACR-N up
to week 24 (5822.2 vs 5525.0) and the AUC of change in
DAS28 from baseline up to week 24 (358.3 vs 343.5) were
comparable between SB4 and ETN.

Safety
Overall, 165 (55.2%) patients in SB4 and 173 (58.2%) patients
in ETN reported at least one treatment-emergent adverse event
(TEAE). Frequently occurring TEAEs by preferred term are
shown in table 2, and the most frequently reported TEAE were
upper respiratory tract infection (7.0%) and alanine aminotrans-
ferase increased (5.0%) in the SB4 and injection site erythema
(11.1%), upper respiratory tract infection (5.1%) and nasophar-
yngitis (5.1%) in ETN. Most of the TEAEs were mild to moder-
ate in severity, and TEAEs considered related to the study drug
were reported in 83 (27.8%) and 106 (35.7%) patients for SB4
and ETN, respectively. Serious TEAEs were reported in 13
patients each in SB4 and ETN and 34 patients discontinued
treatment due to TEAE (15 (5.0%) patients vs 19 (6.4%)
patients).

A total of 25 patients (13 patients for SB4 and 12 patients for
ETN) were diagnosed at screening with latent TB but entered
the study after completing at least 30 days of treatment for
latent TB and while receiving treatment. None of these patients
or any other patients developed active TB during the study.
Other serious infections were reported in one (0.3%) patient in
SB4 and four (1.3%) patients in ETN. Malignancies were
reported in three (1.0%) patients in SB4 (basal cell carcinoma,
breast cancer and lung cancer metastatic) and in one (0.3%)
patient in ETN (invasive ductal breast carcinoma).

Injection site reactions (ISRs), counted by the high-level
group term of administration site reactions, occurred in fewer
patients in SB4 compared with ETN. There were 22 ISRs
reported in 11 (3.7%) patients vs 156 ISRs reported in 51
(17.2%) patients in SB4 and ETN, respectively (p<0.001).
Most of the ISRs occurred early (between weeks 2 and 8) and
were mild in severity. The incidence of ISR for SB4 and ETN
were 3.7% vs 17.1% in ADA-negative patients and 0.0% vs
17.9% in ADA-positive patients, respectively (see online supple-
mentary table S3).

One death was reported in the SB4 treatment group due to
cardiorespiratory failure, which was not considered related to
the study drug.

Pharmacokinetics
PK analyses were performed on 79 patients (41 patients in SB4
and 38 patients in ETN).

Ctrough were comparable at each time point between SB4
(ranging from 2.419 to 2.886 μg/mL in weeks 2–24) and ETN
(ranging from 2.066 to 2.635 μg/mL in weeks 2–24) (see online
supplementary figure S2). The AUCτ at week 8 was 676.4 vs
520.9 μg h/mL and the inter-subject variability (CV%) was
37.7% vs 50.1% in SB4 and ETN, respectively (see online sup-
plementary figure S3).

Immunogenicity
The incidence of ADA was significantly lower in SB4 compared
with ETN. Two (0.7%) patients in SB4 and 39 (13.1%) patients
in ETN tested positive at least once up to week 24 (p<0.001),
and only one sample from the ETN group had neutralising cap-
acity. The ADAs appeared early (between weeks 2 and 8), and
most of the ADAs disappeared after week 12 (see online
supplementary appendix 9).

DISCUSSION
In this randomised, double-blind, parallel-group, multicentre
study, the efficacy, safety, PK and immunogenicity of SB4 were
compared with those of ETN in patients with moderate to

Figure 2 American College of Rheumatology (ACR) response rates at
week 24. The adjusted treatment difference and its 95% CI were analysed
with baseline C reactive protein as a covariate and stratified by region.
(A) ACR 20% (ACR20) response rates of SB4 and etanercept (ETN) in the
per-protocol set and full analysis set. (B) ACR50 response rates of SB4 and
ETN in the per-protocol set and full analysis set. (C) ACR70 response rates
of SB4 and ETN in the per-protocol set and full analysis set. *One patient
from the SB4 group was excluded from the FAS due to missing efficacy
data at baseline.
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Efficacité des Biomédicaments: études face-face

Proportions de patients en rémission DAS28 ou faible activité de la 
maladie à S24 (Population en ITT)
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PRÉFÉRENCE DU PATIENT?

Réponse selon stylo auto-injecteur?



RECOMMANDATIONS EULAR

Figure 1 Algorithm based on the 2016 European League Against Rheumatism (EULAR) recommendations on rheumatoid arthritis (RA)
management. ACPA, anticitrullinated protein antibody; ACR, American College of Rheumatology; bDMARD, biological DMARD; bsDMARD, biosimilar
DMARDs; csDMARDs, conventional synthetic DMARDs; DMARDs, disease-modifying antirheumatic drugs; EMA, European Medicines Agency; FDA,
Food and Drug Administration; IL, interleukin; MTX, methotrexate; RF, rheumatoid factor; TNF, tumour necrosis factor; tsDMARDs, targeted synthetic
DMARDs.

group.bmj.com on June 19, 2017 - Published by http://ard.bmj.com/Downloaded from 

Smolen JS, et al. Ann Rheum Dis 2017;76:960–977 

« EMA-approved or FDA-approved bsDMARDs have 
similar efficacy and safety as the respective 

boDMARDs, and should be preferred if they are 
indeed appreciably cheaper than originator or other

bDMARDs or tsDMARDs »



LA RÉPONSE CLINIQUE AUX BIOMÉDICAMENTS
DÉPEND DE NOMBREUX FACTEURS

Concentration médicamenteuse :
Immunogénicité et pharmacocinétique

Âge, sexe, tabac, BMI
Fonction rénale et hépatique,
Association médicamenteuse, 

Génétique…

Activité de la maladie :
DAS28, HAQ,

Nombre de biothérapies précédentes,
Thérapeutiques associées.

Physiopathologie :
Anti CCP, facteur rhumatoïde,

Tabac, cytokines, phénotype des cellules immunitaires…

Daïen C et Morel J., Hindawi Publishing Corporation Mediators of Inflammation
2014, Article ID 386148, 11 pages  Predictive Factors of Response to Biological Disease Modifying Antirheumatic

Drugs: Towards Personalized Medicine



Biologique
Anticorps anti-médicament 

(neutralisant inclus)
Anti-corps neutralisants Références 

Infliximab (IFX)
6-61%

27-47%
35%

Stas et Lasters. 2009
Haraoui. J of Rheumatol 2006
Hoshino. Mod Rheumatol 2012

Etanercept (ETN) 0-5% 0% Hoshino. Mod Rheumatol 2012
Dore. Clin Exp Rheumatol 2007

Adalimumab (ADA)
28%
31%

Bartelds. JAMA 2011
Mok. Clin Rheumatol 2013

Certolizumab (CTZ)
9%

5-8%
3%

-
RCP EMA CTZ octobre 2009
Vincent. Ann Rheu Dis 2013

Golimumab (GOL) 2-7% SPC FDA 2011

Rituximab (RTX) 0-65% Stas et Lasters. 2009

Abatacept (ABA) 1,3-2,8% Buch. Arthritis Research & Therapy 2008
Haggerty. J Rheumatol 2007

Tocilizumab (TCZ)
1,6%
2,2%
2,3%

1,1%
1,8%

-

RCP EMA TCZ janvier 2013
Dougados. ACR 2012
Stubenrauch. Clin Ther 2010

RISQUE IMMUNOGÈNE DES DIFFÉRENTS BIOLOGIQUES?



ESSAI CONCERTO (1)
EVALUATION DE PLUSIEURS DOSES DE MÉTHOTREXATE EN ASSOCIATION AVEC 
L’ADALIMUMAB

Burmester GR. et al., Ann Rheum Dis 2014

• Essai contrôlé randomisé chez 395 PR débutantes, naïves 
de MTX, 

• FR+ ou ACPA+ ou ³ 1 érosion
• DAS28 ≥ 3,2, NAG ³ 6, NAD ³ 8, VS ³ 28 mm, CRP ³ 15 mg/l

• Caractéristiques des patients
• Âge moyen : 52 ans ; ancienneté PR : 4 mois ; FR+ ou 

ACPA+ : 80 % 
• DAS28 moyen à J0: 6,0 
• HAQ moyen 1,55

• Randomisation en 4 bras 
• 1 : 1 : 1 : 1

20 mg MTX (aveugle) + ADA 40 mg (ouvert) 

10 mg MTX (aveugle) + ADA 40 mg (ouvert)

5 mg MTX (aveugle) + ADA 40 mg (ouvert)

2,5 mg MTX (aveugle) + ADA 40 mg (ouvert)

Bras 4

n = 99

n = 100

n = 98

26
Radiographies

2016128420
Radiographies

Semaines

Sélection

17,5 mg

12,5 mg

15 mg

n = 98

Bras 3

Bras 2

Bras 1



ESSAI CONCERTO (2)

Burmester GR. et al., Ann Rheum Dis 2014

• Critère principal : faible activité (DAS28 < 3,2) à 26 semaines (test de tendance)

• Critère secondaire : progression radiographique

ADA + 2,5 mg MTX ADA + 5 mg MTX ADA + 10 mg MTX ADA + 20 mg MTX
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Tendance à l’augmentation statistiquement significative (p = 0,005) de la  proportion de patients avec une faible 
activité de la PR, avec l’augmentation de la dose de MTX (2,5 à 20 mg), en association à l’adalimumab
DAS 28 < 3,2 à S26 : 2,5 mg MTX : 42,9 % ; 5 mg : 44 % ; 10 mg : 56,6 % ; 20 mg : 60,2 %



ESSAI CONCERTO (3)

Burmester GR. et al., Ann Rheum Dis 2014

• Critère principal : faible activité à 26 semaines (test de tendance)
• Critères secondaires : concentration d’ADA, anticorps (Ac) anti-ADA 

è Les doses de MTX > 10 mg/semaine sont associées à :
• une meilleure efficacité clinique et structurale 
• une meilleure biodisponibilité de l’ADA avec moins d’anticorps anti-ADA
• une tolérance comparable aux faibles doses 

Bras
Patients avec 

Ac anti-ADA

MTX 20 mg (n = 98) 6,1 %

MTX 10 mg (n = 98) 6,1 %

MTX 5 mg (n = 100) 13,0 %

MTX 2,5 mg (n = 98) 21,4 %
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1. Heiberg MS et al. Arthritis Rheum. 2008 Feb 15;59:234-40 ; 2. Soliman MM, et al. Ann Rheum Dis 2011;70:583–589 ; 
3. Listing J, et al. Arthritis Res Ther 2006;8:R66 ; 4. Askling J, et al. Ann Rheum Dis 2007;66:1339–1344 ; 

5. Mariette X, et al. Rheumatology 2011;50:222–229 ; 6. Yazici Y, et al. Bull NYU Hosp Jt Dis 2008 ; 66:77–85 ; 
7. Lee SJ, et al. J Rheumatol 2009; 36:1611161–7 ; 8. Sarzi-Puttini  P, et al. Reumatismo, 2008; 60:290-295 ; 

9. Morel et al. Ann Rheum Dis 2014;73(Suppl2)

En induction : 15-20 %

BIOTHÉRAPIES EN MONOTHÉRAPIE
DONNÉES DES REGISTRES DE BIOTHÉRAPIES ET BASE DÉCLARATIVE US 
(TRANSVERSAL)

Les registres /études concernent les anti-TNF, excepté ORA (abatacept), AIR (rituximab) , RABBIT (anti-TNFs and anakinra) et REGATE (tocilizumab)

ORA5

35%
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Healthcare 
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database6
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ACPA: impact sur la réponse thérapeutique

Lv Q, et al. PLoS One 2014;9:e89442.

Méta-analyse de l’association entre statut ACPA+ et réponse aux anti-TNF

Le statut ACPA+ n’est pas associé à la réponse aux anti-TNF



Association entre statut RF+ et/ou ACPA+ et réponse au rituximab

CERERRA observational cohort, n = 2019; RABBIT prospective cohort, n = 661.
*p < 0.05; **p < 0.01 vs seronegative patients; ***p = 0.003 vs RF(-).

1. Chatzidionysiou K, et al. Ann Rheum Dis 2011;70:1575–80.
2. Strangfeld A, et al. Arthritis Rheum 2009;60(Suppl. 10):1695.

ACPA: impact sur la réponse thérapeutique

Le statut ACPA+ est associé à la réponse au rituximab



TOLÉRANCE

• Infections sévères et opportuniste : TBL

• Cancers : JAKi ? 

• Cardio-vasculaire et MTEV : JAKi (PRAC 2022)

• Digestive (anti-IL6 / anti-IL17)

• Hématologique

• Métabolique

• Réactions immuno allergique



« IMMUNE-RELATED ADVERSE EVENTS » IRAE 

Immunité anti-tumorale
Immunité anti-tumorale



IMMUNOTHÉRAPIE EN ONCOLOGIE



CD80/86/CTLA4 : Inhibition du LT

Traitement 
de la PR: 
Abatacept

Immunothérapie
Anti-K:

Ipilimumab



Effets secondaires liés à l’immunité
« Immune-Related Adverse Events » IRAE 

Effets secondaires liés à l’activation de 
l’immunité = 80% des patients!

80% des 
patients



MANIFESTATIONS 
ARTICULAIRES
•1- 43 % d’arthralgies 

•2 - 20% myalgies 
•Polyarthrites plus rares: 1-7 % dans les études cliniques:

•Autres : Syndrome Gougerot-Sjögren, PPR, PM et DM 
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RESPONSE TO TARGETED TREATMENT IN RHEUMATOID ARTHRITIS
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FIGURE 1. Potential predictors of response. ACPA : anti-citrullinated protein antibody: BMI = body mass
index; RF = rheumatoid factor.

of synovial T cells were found in responders
compared with nonresponders. Both macro-
phages and T cells are the main TNF-
producing cells in RA synovium. Although
differences were observed between groups,
no distinct threshold in synovial TNF expres-
sion levels could be found differentiating
responders from nonresponders to anti-TNF
therapy, which is consistent with the clinical
experience that the response to anti—TNF ther-
apy is not a dichotomous phenomenon.“ This
implies that response is detennined by com-
plex multifactorial biologic mechanisms.
Multivariate logistic regression analysis of sy-
novial markers revealed that the baseline syno-
vial TNF expression in the synovial sublining
explained approximately 10% of the variance
in response to therapy. After adjusting for dis-
ease activity measured by DAS28 at baseline,
this increased to l7%.27 Hence, these studies
confirm that biomarkers predictive of response
to anti—TNF therapy might be identified.
Although the predictive value of synovial
TNF expression is statistically significant, the

effect is overall limited, making it invaluable
for personalized health care. In line with these
findings, another study found that response to
anti-TNF therapy is related to higher TNF
bioactivity in peripheral blood.” A subse-
quent study revealed a highly significant rela-
tionship between the presence of synovial
lymphocyte aggregates at baseline in the syno-
vium and clinical response to infliximab treat-
ment at 16 weeks (P=.OO8).3° When the
presence of synovial lymphocyte aggregates
at baseline was added to a combined predic-
tion model with synovial TNF expression,
DAS28 at baseline, and presence of ACPA,
the explained variance in response increased
from 19% to 29%. The positive predictive
value (PPV) was 85%, and the negative predic-
tive value (NPV) was 53%.” Other synovial
tissue studies using gene array analysis have
shown that patients with a pronounced in-
flammatory gene expression profile at baseline
are more likely to exhibit a favorable response
to anti—TNF therapy31’32; results have, how-
ever, been somewhat van’able.33

Mayo Ctin Proc. I July 20I7;92(7):I12?-11/43 I hltp://dx.doi.org/I0.1016/j.mayocp.2017.05.009
www.n1ayoclinicproceedings.org
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