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Randomised double-blind 

comparison of chimeric

monoclonal antibody to tumour 

necrosis factor alpha (cA2) versus 

placebo in rheumatoid arthritis

Michael J Elliott, Ravinder N Maini, Marc Feldmann, 

Joachim R Kalden, Christian Antoni, Josef S Smolen, 

Burkhard Leeb, Ferdinand C Breedveld, John D Macfarlane, 

hanny Bijl, James N. Woody

Articles

Lancet 1994;344:1105-10



TNF is a proinflammatory 

cytokine that plays a critical role 

in mediation of the inflammatory 

synovitis, articular matrix 

degradation, and bony erosions

in RA and is an important 

molecular target for directed 

biologic interventionis.

Scott & Kingsley. N Engl J Med 2006 Bertolini DR et al. Nature 1986

Brennan FM et al. Lancet 1989



TRANSGENIC MICE FOR HUMAN TNF DEVELOP 

EROSIVE POLYARTHRITIS

ANTI-TNF TREATMENT IMPROVES IN VIVO              

COLLAGEN INDUCED ARTHRITIS 

Mouse models

RA jointNormal joint

TNF INCREASED IN SYNOVIAL MEMBRANE AND 
SYNOVIAL FLUID

Patients with RA

Keffer J et al. EMBO J 1991 
Feldmann M et al. Ann Rev Immunol 2001



The biologic actions of TNF in the pathogenesis of RA

Taylor & Feldmann. Nat Rev Rheumatol 2009



Physical and Pharmacological Properties of originator 
anti-TNFalpha agents



A key argument in favor of TNF inhibitors is their 
outstanding efficacy that has revolutionized the 

treatment of the inflammatory arthropaties leading 
to novel treatment paradigms.

TNF inhibitors in RA



Combination therapy of biologics with MTX achieves better results in clinical 
outcomes, functional capacity, and quality of life than monotherapy with 
biologic DMARDs in MTX-naïve subjects or those not recently on MTX

Probability of ACR20/50/70 response with 95% CrI in RA

Combination therapy - RA



clinical

RX !!!!

Anti-TNF-alpha therapy:

early rheumatoid arthritis

Govoni M, Caporali R. 
Predicting and managing the progression of structural damage in rheumatoid arthritis: where do 

we stand?
Clin Exp Rheumatol 2012; 30: 459

.



Smolen JS et al. Lancet 2007

BIOLOGICS: change of joint damage 









IL-6 is the major inducer of the acute-phase response

Gabay C, et al. N Engl J Med 1999;340:448–54; 17

CRP

Serum amyloid A

Haptoglobin

Fibrinogen

Albumin Transferrin

0 7 14 21
Time after inflammatory stimulus (days)

C
h

an
ge

 in
 p

la
sm

a 
co

n
ce

n
tr

at
io

n
 (

%
)

0

100

200

300

400

500

600

700

30 000

30 100

C3



Role of IL-6 in anemia

Moreland LW, et al. Semin Arthritis Rheum 2009;39:132–43; 18
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Patterns of tocilizumab use, effectiveness and safety in 
patients with rheumatoid arthritis: core data results from 

a set of multinational observational studies

B. Haraoui1, G. Casado2, L. Czirják3, A. Taylor4, C. Bernasconi5, W. Reiss5, R. Caporali6

1Institut de Rhumatologie,  Montreal, Canada;  2Department of Rheumatology, Hospital Militar Central, 
Buenos Aires, Argentina; 3Rheumatology and Immunology Clinic, University of Pécs, Medical Center , 

Hungary; 4Medicine and Pharmacology RPH Unit, Royal Perth Hospital, University of Western 
Australia, Perth, Australia; 5F. Hoffmann-La Roche, Basel, Switzerland;  6Department of 

Rheumatology, University of Pavia, IRCCS S. Matteo Foundation, Pavia, Italy .

Abstract 
Objective

To observe patients with rheumatoid arthritis (RA) treated with the interleukin-6 receptor-alpha inhibitor tocilizumab 

(TCZ) in routine clinical practice.

Methods

Data on concomitant medications, effectiveness and safety wer e pooled from independent, multinational studies in patients 

with RA initiating intravenous TCZ according to local label recommendations observed in routine practice for 6 months. 

Patients were grouped by TCZ monotherapy or combination therapy with conventional synthetic disease-modifying 

anti-rheumatic drugs (csDMARDs). The primary endpoint was the proportion of patients receiving TCZ after 6 months. 

Results

Of 1336 patients enrolled, 506 (37.9%) received TCZ monotherapy and 830 (62.1%) received combination therapy. 

Kaplan-Meier analysis estimated that 80% (95% CI, 76%–83%) of monotherapy and 87% (95% CI, 84%–89%) of  

combination therapy patients continued to r eceive TCZ at 6 months (log-rank p<0.001). During the observation period,  

TCZ was discontinued by 113 (22.3%) monotherapy patients and 116 (14.0%) patients on combination therapy. The mean 

prednisone-equivalent oral corticoster oid dose was 8.4 mg/day for monotherapy and combination therapy patients at  

baseline and 7.7 and 7.6 mg/day, respectively, at month 6. Adverse events or laboratory abnormalities r equiring TCZ dose 

modific

a

t ion wer e reported for 66 (13.0%) monotherapy and 130 (15.7%) combination therapy patients. Effectiveness at 

6 months was similar between gr oups; mean (SD) change from baseline in Clinical Disease Activity Index (CDAI) was 

-20.3 (14.18) for monotherapy and -22.3 (16.09) for combination therapy (p=0.7347).

Conclusion

In routine clinical practice, 38% of patients received TCZ as monotherapy. Persistence on monotherapy or in combination 

therapy with csDMARDs was high, with a slight tr end towards a higher rate with combination therapy, and effectiveness 

was similar between groups. 

Key words

rheumatoid arthritis, biologic factors, humanised monoclonal antibodies, anti-rheumatic drugs
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Patients with RA treated with TNF-α  

inhibitors have also been shown to have 

higher rates of persistence with combi-

nation therapy than with monotherapy, 

possibly because of the increased ef-

fectiveness of TNF-α  inhibitors in 

combination with csDMARDs (23). 

However, the effectiveness of TCZ is 

similar for combination therapy and 

monotherapy, as demonstrated in this 

study and previous studies (19, 22). In 

patients who did discontinue TCZ treat-

ment, the most common reason was 

AEs, with 35% of patients withdrawing 

in both the monotherapy and the com-

bination therapy groups. Fewer patients 

discontinued TCZ because of lack of 

effic

a

cy in the monotherapy group than 

the combination therapy group (19% 

vs. 28%), whereas more patients dis-

continued for “other” reasons in the 

monotherapy group (31%) than the 

combination therapy group (19%). Phy-

sicians reported high adherence to local 

label recommendations for dosing TCZ 

following laboratory abnormalities in 

clinical practice.

TCZ was well tolerated both as mono-

therapy and as combination therapy 

with csDMARDs. The safety profile  in 

this observational study was similar to 

that reported previously in the clinical 

trial programme; no new safety signals 

were identifie

d

.  Infections were the 

most frequently reported AEs and SAEs 

in both groups, which is consistent with 

reports from placebo-controlled periods 

and long-term extensions of the clinical 

trial programme (24) and in the previ-

ous study of TCZ use in a setting close 

to clinical practice (19). 

Patients responded well to treatment 

with TCZ monotherapy and combina-

tion therapy with csDMARDs over the 

6 months of the study. Effectiveness 

measures, including change in DAS-

28ESR, CDAI and EULAR good/mod-

erate response rates, were similar be-

tween both groups. As in previous stud-

ies, comparable response rates were ob-

Table I I I . Adverse events, serious adverse events and adverse events that led to with-

drawal, by treatment group. 

 TCZ monotherapy TCZ + All patients
 n=506  csDMARD N=1336
  combination
  therapy n=830
   

AEs, n (%) 269 (53.2) 418 (50.4) 687 (51.4)

   (no. events/100 PY [95% CI]) (214 [197-232]) (207 [194-219]) (209 [199-220])

AEs reported in ≥10% of patients, by SOC   

    Infections and infestations  89 (17.6) 165 (19.9) 254 (19.0)

    Musculoskeletal and connective  55 (10.9) 64 (7.7) 119 (8.9)

       tissue disorders

     Investigations* 52 (10.3) 105 (12.7) 157 (11.8)

SAEs, n (%)  43 (8.5) 62 (7.5) 105 (7.9)

   (no. events/100 PY [95% CI]) (23 [18-29]) (19 [15-23]) (20 [17-24])

SAEs of interest, by SOC, n (%)    

 Infections and infestations † 10 (2.0) 22 (2.7) 32 (2.4)

 (no. events/100 PY [95% CI]) (4 [1-6]) (5 [3-7]) (5 [3-6])

 Cardiac disorders ‡ 6 (1.2) 4 (0.5) 10 (0.7)

Total AEs leading to withdrawal from study 41 (8.1) 55 (6.6) 96 (7.2) 

   treatment, n (%) (no. events/100 PY [95% CI]) (20 [15-26]) (13 [10-17]) (16 [13-19])

AEs leading to withdrawal from study  

   treatment reported in ≥1% of patients, by SOC  

     Skin and subcutaneous tissue disorders  6 (1.2) 9 (1.1) 15 (1.1)

 Infections and infestations  7 (1.4) 10 (1.2) 17 (1.3)

 Gastrointestinal disorders  6 (1.2) 2 (0.2) 8 (0.6)

 General disorders and administration site  6 (1.2) 6 (0.7) 12 (0.9) 

   conditions 

 Cardiac disorders 4 (0.8) 0  4 (0.3)

 Blood and lymphatic system disorders  4 (0.8) 7 (0.8) 11 (0.8)

 Neutropenia 1 (0.2) 3 (0.4) 4 (0.3)

 Pancytopenia 1 (0.2) 2 (0.2) 3 (0.2)

 Thrombocytopenia 2 (0.4) 0   2 (0.1)

n refers to number of patients with event. Rate per 100 PY is based on total number of events (multiple 
occurrences of the same event in a single patient were counted multiple times) during TCZ exposure, 
determined for each patient as (date of last TCZ dose + 28 days) minus date of firs t  TCZ dose.
*Includes laboratory tests such as liver function tests, complete blood counts and lipid panels and 
includes assessments such as weight and blood pressure.
†Infection and infestation SAEs occurring in >1 patient by preferred term: pneumonia (monotherapy, 2 
[0.4%]; combination therapy 3 [0.4%]), postprocedural infection (monotherapy, 0; combination ther-
apy 2 [0.2%]), upper respiratory infection (monotherapy, 2 [0.4%]; combination therapy 2 [0.2%]), 
erysipelas (monotherapy, 0; combination therapy 2 [0.2%]).
‡Cardiac disorder SAEs occurring in >1 patient by preferred term: acute myocardial infarction (mon-
otherapy, 1 [0.2%]; combination therapy 2 [0.2%]), myocardial infarction (monotherapy, 1 [0.2%]; 

combination therapy 1 [0.1%]).

Supplementary Table I . 
Number of patients enrolled by country.

Country All patients, 
 n (%)*

Argentina 50 (3.7)

Australia 37 (2.8)

Belgium 68 (5.1)

Canada 198 (14.8)

Estonia 23 (1.7)

Finland 29 (2.2)

Greece 60 (4.5)

Hungary 290 (21.7)

Indonesia 43 (3.2)

Israel 184 (13.8)

Italy 151 (11.3)

Peru 16 (1.2)

Serbia 80 (6.0)

Sweden† 107 (8.0)

Total, n 1336

*Percentage of total across all regions.
†Sweden, Denmark, Norway.

Supplementary Table I I . 
Cox regression analysis of TCZ persistence. 

Effect Hazard p-value
 ratio 

Female  0.754 0.1168

Country (comparison vs. Sweden)

Argentina 0.255 0.1906

Australia 0.661 0.4748

Belgium 0.384 0.0554

Canada 0.544 0.0519

Estonia 1.457 0.4096

Finland 0.644 0.4823

Greece 0.934 0.8617

Hungary 0.726 0.2916

Indonesia 1.351 0.4277

Israel 0.884 0.6951

Italy 0.455 0.0444

Peru 0.000 0.9770

Serbia 0.179 0.0066

Disease duration, years  1.002 0.7568

Age, years 0.993 0.2342

DAS28 at baseline 1.146 0.0371

Previous biologic exposure  0.963 0.8280

No corticosteroid use at baseline 1.036 0.8195

Not seropositive at baseline 1.250 0.1655

Combination therapy 0.642 0.0118

Monotherapy: 37.9%



Abatacept Selectively Modulates the Co-stimulatory Signal 
Required For T-Cell Activation1,2

1. Westhovens R. Future Rheumatol. 2006;1:15-22; 2. ORENCIA (abatacept) Prescribing Information. 2019.

APC = antigen presenting cell; CD = cluster of differentiation; MHC = major histocompatibility complex; TCR = T-cell receptor

MHC TCR

CD80/86
CD2

8

APC

CD4+ T cell

Co-stimulation modulation of T cellsEffects on the APC

Abatacept



Abatacept Is Noninferior to Adalimumab in RA

Weinblatt ME, et al. Arthritis Rheum. 2013;65:28-38; Schiff M, et al. Ann Rheum Dis. 2014;73:86-94.
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Abatacept Treatment Showed Differential Efficacy in Patients
With Higher ACPA Titres

ACPA = anti-citrullinated protein antibody; AMPLE = Abatacept versus adaliMumab comParison in bioLogic-naïvE rheumatoid arthritis (RA) subjects with background methotrexate; DAS28(CRP) = 

Disease Activity Score in 28 joints–C-reactive protein; MTX = methotrexate; Neg = ACPA negative; Q = quartile; SC = subcutaneous; SE = standard error.

Sokolove J, et al. Ann Rheum Dis. 2016;75:709-714.

Mean Change From Baseline in DAS28(CRP) by Baseline ACPA Status and Titre Quartile
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seronegative spondyloarthritis







Biologics improve HRQoL in RA

Change in HAQ-DI and SF36 for
different classes of biologic 

treatments with and without MTX



Improvements in SF-36 PCS and HAQ-DI scores in patients with 

RA are associated with: 

 improved work productivity, 

 reduced long-term disability, 

 reduced health care utilization and costs,

 reduced mortality.

Singh JA et al. Semin Arthritis Rheum 2005
Hazes JM et al. Rheumatology 2010

Lekander I et al. Eur J Health Econ 2013
Morgan CL et al. Rheumatology 2014

Biologics improve HRQoL in RA



Clin Exp Rheumatol 2020







If the treatment target is not achieved with with the first 

csDMARDs strategy, when poor prognostic factors are present, a 

bDMARD or a tsDMARD should be added.





bDMARDs and tsDMARDs should be combined with a csDMARDs

(MTX). In patients who cannot use csDMARDs… IL-6..and 

tsDMARDs may have some advantages….



APPARENTLY, SMALL FORMAL DIFFERENCES…

10) If a bDMARD or tsDMARD has failed, treatment with 

another bDMARD or a tsDMARD should be considered; 

if one TNF-inhibitor therapy has failed, patients may 

receive another TNF-inhibitor or an agent with another 

mode of action.

10) If a bDMARD or tsDMARD has failed, treatment 

with another bDMARD or a tsDMARD should be 

considered; if one TNFi therapy has failed, patients 

may receive an agent with another MOA or a second 

TNFi.



If a patient is in persistent remission after having tapered

glucocorticoids, one can consider tapering DMARDs



















Kruger et al. Presented at EULAR 2015



Biologic agents and placental 

transfer

All biological agents containing the 

fragment crystallizable region (Fc)

part of IgG are actively transferred

through the placenta by Fc 

receptors on the trophoblast (1)

(2) Wakefield I, et al. Toxicol Sci 2011

(1) Kane SV, et al. Am J Gastroenterol 

2009

Roopenian DC, et al. Nat Rev 

immunol 2007

In constrast to a whole IgG anti-TNF 

antibody, certolizumab pegol

demontrated in animal models a 

minimal fetal exposure because of no 

placental transfer (2)



Ann Rheum 

Dis 2017

EG Favalli, Gaetano 

Pini Institute



Impact of baseline ACPA concentration: the Ample trial

Sokolove J et al. Ann Rheum Dis 2016:75:709-14.



R4RA study

B-cell poor

B-cell rich

B-cell molecular

signature

• Rituximab (83)

• Tocilizumab (81)

50% CDAI 

improvement

• 164 RA patients TNF-IR



R4RA study

B-cell poor

B-cell rich

B-cell molecular

signature

No difference

Tocilizumab better than rituximab in patients

Classified as B-cell poor with RNA sequencing



Personalized medicine in rheumatoid arthritis: is the glass half full or 

half empty

Huizinga TW. J Intern med 2014 (Oct 14)


