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Adalimumab, etanercept, infliximab, DASZS Kp l'[r'I p LA l'] d)EO'n c KOl

rituximab and abatacept for the
treatment of rheumatoid arthritis after

the failure of a tumour necrosis factor xa“nAﬁ q EVE pV6tntaq V(')O'O U

inhibitor: a systematic review and
economic evaluation

TABLE 107 The EULAR response criteria using DAS and DAS28

Improvement in DAS or DAS28 from baseline

DAS at end point DAS28 at end point =1.2 >0.6 and =1.2 <0.6
<24 =3.2 Good
>24and <3.7 =3.2and <51 Moderate

=3.7 =h1 None




Sequential use of biologic therapy in rheumatoid arthritis

Current Opinion in Rheumatology 2010

Maya H. Buch 22:321-329

Mocooto aacBevwyv umno BloAoyikn Bepamneia
KOlL UTTOAELTTOMEVN EVEPYOTNTOL

Tumour necrosis factor inhibitors

TNFi drugs heralded a new era in RA therapy; despite the highly
impressive outcomes, it has become evident in both initial trial
data and with the set-up of registries, that a notable proportion
(up to a third) fail to derive a significant benefit. The basis for
this remains unclear, although several studies have sought to
explore the mechanisms.

The British Society for Rheumatology Biologics Register
Danish nationwide DANBIO database
Dutch Rheumatoid Arthritis Monitoring DREAM Registry

Weinblatt ME, Arthritis Rheum 2003;48:3545. .. .

Keystone EC, Arthritis heum 2004;50:140011. Finnish - ROB-FIN registry
Bathon JM, N EnglJ Med 2000;343: 158693. *Hyrich KL, Rheumatology (Oxford) 2006; 45:1558—1565.
Weinblatt ME, N Engl J Med 1999;340: 2539. «Stergaard Mresults Scand J Rheumatol 2007; 36:151—154.
Lipsky PE, N Engl J Med 2000;343:1594602. *Rheumatology (Oxford).2012 Sep;51(9):1610-7

St Clair EW, Arthritis Rheum 2004,;50:343243. *Vrikki L, et al. Clin Rheumatol 2011
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Danbio registry

Direct Comparison of Treatment Responses, Remission Rates,
and Drug Adherence in Patients With Rheumatoid Arthritis
Treated With Adalimumab, Etanercept, or Infliximab

Results From Eight Years of Surveillance of Clinical Practice in the
Nationwide Danish DANBIO Registry

2,326 patients, 2000-2009
The DANBIO register reported on long-term drug %
survival that ranged from 41 to 56% after 4 years of i
follow-up, depending on type of TNF-blocking agents : i
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Figure 3. Drug survival rate for each tumor necrosis factor « inhibitor. The number of
withdrawals and the number of patients still receiving each drug at different time points are
shown.



Rheumatology 2011,50:196-203

R H E U MAT O L O G Y Advance Acc:s:i:3{;:2::::?;’“3:\’::3::{9 ggf g
Original article
Long-term effectiveness and safety of TNF-blocking

agents in daily clinical practice: results from the
Dutch Rheumatoid Arthritis Monitoring register
Wietske Kievit', Jaap Fransen', Eddy M. M. Adang?, Alfons A. den Broeder?,

Hein J. Bernelot Moens*, Henk Visser®, Mart A. F. van de Laar® and
Piet L. C. M. van Riel

Drug survival

The 5-year drug survival (solid line, Fig. 1) of the first
TNF-blocking agents was 45%, with the highest discon-
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was 70% after 1 year, 62% after 2 years, 55% after
3 years, 47% after 4 years and 45% after 5 years. In

course of 5 years. The reason for stopping the first TNF-
blocking agent was inefficacy in 282 (41%) and adverse

events in 243 (35%)

EmBiwon dpappakou -

Dream registry

Fic. 1 Drug survival of the first TNF-blocking agents and
TNF-blocking agents in general (including switching).
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CONCISE REPORT

Differential drug retention between anti-TNF agents E]‘[lBi_wcn d)ap p.dKOU -

and alternative biological agents after inadequate

response to an anti-TNF agent in rheumatoid Swiss regist ry

arthritis patients
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Figure 1 Time to discontinuation of biologic agents.

Table 1 Study population

Baseline characteristics Alternative aTNF (N=853) Non-aTNF-Bio (N=632) p Valuet
Type of biological IFXN=171(20%) RTX=348 (55%)
ETA N=247(29%) TCZ=139 (22%)

ADA N=435(51%) ABA=145 (23%)



Rheumatology 2011;50:166-175

doi:10.1093/rheumatology/keq322
RHEUMATOLOGY Advence Acoecs publcation 7 October 2010

Original article Eﬂlﬁiwcn d)aplldKOU -
o frst fine anttumour necrosis factor herapy Australian registry

among rheumatoid arthritis patients from the
Australian Rheumatology Association Database

Margaret P. Staples'?, Lyn March®*, Marissa Lassere>®, Chris Reid"” and
Rachelle Buchbinder'2

Fic. 1 Proportion remaining on first-line anti-TNF therapy
and number at risk at 6-month time points.
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Rheumatology key messages

e After 5-year follow-up, 50% of patients remained on
first-line anti-TNF therapy.




EAAnviko Apxeio BloAoyikwv Oepamsiwv

Anti-TNF otnv KAwikn mpaén

2101 €T0C:
— 15-20% udeon
— 30-35% yaunAn evepyotnta vooou

Infliximab Adalimumab Etanercept P value

12 months 12 months 12 months

DAS28 remission

Remission (%) 15 23 19 0.098
DAS28 low disease activity

Low disease activity (%) 27 34 31 0.309



EAAnviko Apxeio BioAoyikwv Oepaneiwv

Anti-TNF otnv KAwikn tpaén

2 NUOVTLKO TT0000TO acBevwv uTto BLOAOYLKOUC TTOPAYOVTEC
gEokoAouBoUV va €Xouv UTTOAELTTOUEVN VOOO
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Makpoyxpovia (5 £€tn) mapapovi otnv aywyn: 30-50%

infliximab 64% 31%
adalimumab 67% 43%
etanercept 68% 49%
Efficacy-related drug survival Toxicity-related drug survival
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Juunepaocpota |

Onwc mPoKUTITEL OO LEAETEC KO, KUPLWC, TOL opXELaL
BloAoyikwv Bepamewwyv (registries), mepimou to £va tpito
Twv aoBevwv UTO BloloyLkeg Beparmeieg epdavilovv
UTTOAELTTOLEVN EVEPYOTNTA VOOOU

2 TNV MEVTAETia, oL pLool mepimou aoBeveic e€okoAovBouv
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Recommendations

EULAR recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs

Phase I \

Biological agent * synthetic DMARD

Failure or lack of
efficacy and/or
toxicity in phase Il

Change the biological treatment:

Switch to second TNF-blocking
drug (+ DMARD)
or

Replace TNF-blocking drug by
abatacept (+ DMARD) or
rituximab (+ DMARD) or
tocilizumab (£ DMARD)

Achieve target*
within 3-6 months

| ves

!

No

Ann Rheum Dis 2010

!

Continue




2012 Update of the 2008 American College of
Rheumatology Recommendations for the Use of
Disease-Modifying Antirheumatic Drugs and
Biologic Agents in the Treatment of
Rheumatoid Arthritis

Established RA
) . . ) D. Add or switch to
_ #
C. Add OR switch to anti-TNF biologic \batacept OR Rituximab

I If serious adverse

event*

Target
Low
Disease
Activity or
Remission

E. Switch to a non-TNF biologic

Reassess§

OR

if non-serious

adverse
event™

if any adverse

Arthritis Care & Research

Vol. 64, No. 5, May 2012, pp 625-639

DOI 10.1002/acr.21641

© 2012, American College of Rheumatology

ReassessT [
OR

eventtt

F. Switch to anti-TNF biologic OR non-TNF biologic

Reassess§

G. Switch to another type or category of anti-TNF or non-TNF biologic

<>
I I L
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Thresholds in Disease Activity for Switching Biologics in RA
Patients: Experience from a Large United States Cohort

14
Jie Zhang, PhD', Ying Shan, MD, MPH2, George Reed, PhD2, Joel Kremer, MD?, Jeffrey D YnapxoUo-E
Greenberg, MD?#, Scott Baumgartner, MD?, and Jeffrey R Curtis, MD, MS, MPH'.6 c

Arthritis Care Res (Hoboken). 2011 December ; 63(12): 1672-1679. eep arte lsc
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Clin Rheumatol
DOT 10.1007/510067-011-1779-1

ORIGINAL ARTICLE

Outcomes of switching anti-TNF drugs in rheumatoid AlTLO ﬁlaKoT[r'lq
arthritis—a study based on observational data

from the Finnish Register of Biological
Treatment (ROB-FIN)

TNFi Oepaneiac

479 patients, 1999-2009 Finnish - ROB-FIN registry
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. The results suggest that a second TNF

blocker can restore the response in cases of secondary LOE
and maintain it after switching due to an AE.

Vrikki L, et al. Clin Rheumatol 2011



Expert | When is switching warranted
REVIEWS . ; ..
among biologic therapies in
rheumatoid arthritis?

Expert Rev. Pharmacoecon. Outcomes Res. 12(3), 319-333 (2012)

AnoteAeopatikotnta peta ano aAAayn os dsUtepo TNFi avaloya
HE TOV AOYO TNC SLOLKOTING TNC Oepaneiag: HETA-AVAAUOH

Response criteria Studies (n) Patients (n) Responders, % (95% Cl)

Findings of studies that analyzed switching owing to lack of efficacy

EULAR 12 1183 71.5(64.4-78.1)
ACR20 9 1003 54.3 (45.8-62.5)
ACR70 11.9 (9.7-14.1)
Findings of studies that analyzed switching owing to adverse events
EULAR 6 451 69.5 (50.4-85.7)
ACR20 4 335 62.5 (57.3-67.6)
ACR50 5 372 43.1 (29.9-56.8)

ACR70 372 20.0 (8.6-34.7)

i



Ann Rheum Dis. 2012 Jul;71(7):1134-42.

A comparative effectiveness study of adalimumab, etanercept and 9
infliximab in biologically naive and switched rheumatoid arthritis : :
patients: results from the US CORRONA registry. Alttwa 5I.G.KOTI'.I'|§

Greenberg ID, Reed G, Decktor D, Harrold L, Furst D, Gibofsky A, Dehoratius R, Kishimoto
M, Kremer JM; CORRONA Investigators

TNFi Oepaneiac

US —Corrona registry

PURPOSE:

* To compare the effectiveness of anti-tumour necrosis factor (TNF) agents in biologically naive and
'switched' rheumatoid arthritis (RA) patients.

RESULTS:

* Response and remission outcomes were consistently inferior for
switched versus biologically naive patients.

* Among 2242 patients no differences in rates of drug response or
remission were observed among the three anti-TNF

* Persistence was higher in biologically naive patients, for whom
persistence was highest with infliximab.



2tadlaka petovpevn anoteAsopatikotnto TNFi
META OTLO GUVEXOMUEVEC OAAOLYEC TTAPAYOVIWYV

80

70

E ACR20  ACR50 kM ACR70

60

50 +

a0

30

% TWV aoBevwv

20 A

10 -

Xwpig Metda 1 Metc 2 Golimumab
nponyoUpevo anti-TNF anti-TNF 100 mg
anti-TNF (GO-FORWARD)®

24 w.-

Adalimumab — 12 g36.
(REACT)?

1.- Bombardieri S, et al. Rheumatology (Oxford). 2007 ;46(7):1191-9.
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Efficacy and safety of certolizumab pegol in a broad
population of patients with active rheumatoid
arthritis: results from the REALISTIC phase lllb study

Michael E. Weinblatt', Roy Fleischmann?, Tom W. J. Huizinga®, Paul Emery*,
Janet Popes, Elena M. Massarotti', Ronald F. van VoIIenhovens,
Jiirgen Wollenhaupt’, Clifton O. Bingham IlII%, Ben Duncan®, Niti Goe
Owen R. Davies'' and Maxime Dougados'?
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ACR20 with Prior TNF Inhibitor Use
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Comparative effectiveness and safety of biological
treatment options after tumour necrosis factor o
inhibitor failure in rheumatoid arthritis: systematic

review and indirect pairwise meta-analysis
Monika Schoels,? Daniel Aletaha,® Josef S Smolen,’? John B Wong?

Ann Rheum Dis 2012;71:1303-1308.
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2UYKpioln amoteAeopOTIKOTNTO BLOAOYLIKWV
HETA ano anotu)Xia TNFi

Favours control Control Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Abatacept
- -
Genovese 2005 ATTAIN 52 258 5 133 17.3% 5.36 [2.19, 13.10] -
Rituximab
Cohen 2006 REFLEX 80 298 10 201 34.5% 5.40 [2.87, 10.16] ..
Tocilizumab
S
Emery 2008 RADIATE 76 331 6 158 21.1% 6.05 [2.69, 13.58] P
TOtal (95% Cl) 1193 647 100.0% 5.00 [3.45, 7.24] ‘
Total events 267 29 | I I = |
0.05 0.2 1 5 20
Favours control Favours treatment
Nam J L et al.
Ann Rheum Dis 2010




AnoteAeopatikotTnta BLOAOYIKWV
peta anotuyia TNFi: ACR anokplon
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Highest clinical effectiveness of rituximab in
autoantibody-positive patients with rheumatoid
arthritis and in those for whom no more than one
previous TNF antagonist has failed: pooled data
from 10 European registries

Katerina Chatzidionysiou," Elisabeth Lie,Z Evgeny Nasonov,® Galina Lukina,®
Merete Lund Hetland,* Ulrik Tarp,® Cem Gabay,® Piet L C M van Rigl,”

Dan C Nordstrom,® Juan Gomez-Reino,® Karel Pavelka,'® Matija Tomsic, !
Tore K Kvien,2 Ronald F van Vollenhoven'

AnoteAsopatikotnta HeTa ano xopnynon Rituximab oe
opoBetikouc aoBeveic: cuykevtpwTKA dedopueva ano 10
EUPWTAKA registries

- p<0.001 p=0.009 250 1 £<0.0001 p0:002
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‘ 0.50
0.25 =@~ RF Negative 0.25 1 ~®— Anti-CCP Negative
- - . . . 0 b
co“c"'ISIon |n thIS |arge Obsewatlonal COhort Of patlents Baseline 3 months 6 months Baseline 3 months 6 months
with RA treated with RTX, seropositive patients achieved N-2is o162 N-140 o138 Voo it
ignificantly greater reductions in DAS?8 at 6 manth b0 P02
. . . 2.50 o ;
than seronegative patients. Effectiveness was best when 22
RTX was used as the first biological agent or after failure j e
of no more than one anti-tumour necrosis factor agent. g
g;:: —®- Double seropositive
0.25 7 —®— Double seronegative
0 L
Baseline 3 months 6 months
N=372 N=225 N=164
N=59 N=45 N=32

Figure 2 Mean ADAS28 (bars: SEM) during the first 6 months for seropositive and seronegative patients. At 3 and 6 months RF positive patients
(A) as well as anti-CCP positive (B) and double positive patients (C) achieved significantly larger reductions of DAS28 compared to RF ive,
anti-CCP negative and double negative patients, respectively.

Ann Rheum Dis 2011:70:1575-1580.



Clinical and epidemiological research

CONCISE REPORT

Differential drug retention between anti-TNF agents
and alternative biological agents after inadequate
response to an anti-TNF agent in rheumatoid
arthritis patients

Sophie Martin Du Pan," Almut Scherer,2 Cem Gabay,' Axel Finckh’
Ann Rheum Dis (2012).

Patients and methods

This is a nested cohort study within the Swiss RA
registry (SCQM-RA), a population-based. observa-
tional cohort study of RA patients.

Alternative aTNF (N=853)

IFXN=171(20%)
ETA N=247(29%)
ADA N=435(51%)

Non-aTNF-Bio (N=632)

RTX=348 (55%)
TCZ=139 (22%)
ABA=145 (23%)

EmiBiwon poappakou peta oo
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Figure 1

oAAayn mopayovia

Time to discontinuation of Biologic Agents

—~Other BIO <+Anti-TNF

Time 3 4 5
[yr]

Time to discontinuation of biologic agents.

Conclusion After Inadequate response to aTNF, and

particularly after primary failure, patients on a non-aTNF-
Bio agent have significantly higher drug retention rates.




The comparative risk of serious infections among rheumatoid
arthritis patients starting or switching biological agents

Jeffrey R Curtis’-2, Fenglong Xie', Lang Chen', John W Baddley', Timothy Beukelman', AG¢ dhe la
Kenneth G Saag’-?, Claire Spettell®, Raechele M McMahan?, Joaquim Fernandes?, Kevin
Winthrop?®, and Elizabeth Delzell2
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Adalimumab, etanercept, infliximab, i Tochnalogy Asscsoment 201 Vel 16:Ho. |
rituximab and abatacept for the swiean : *
treatment of rheumatoid arthritis after

the failure of a tumour necrosis factor

inhibitor: a systematic review and (é) @
economic evaluation [(industy | [Regulatory bodies]

K Malottki, P Barton, A Tsourapas, AO Uthman,
Z Liu, K Routh, M Connock, P Jobanputra,
D Moore, A Fry-Smith and Y-F Chen

OLKOVOULKEG

TLOLPALLETPOL

OlKOVOMLKA SESOMEVA

Conclusions: Evidence from RCTs suggests that RTX and ABT are more effective than

supportive care. Data from observational studies suggest that the use of an alternative TNF
inhibitor in patients who exhibit an inadequate response to a first TNF inhibitor may offer
some benefit, but there remain uncertainties with regard to the magnitude of treatment
effects and their cost-effectiveness. Future research should include head-to-head trials
comparing the clinical effectiveness and cost-effectiveness of the technologies against
each other and emerging biologics.
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OPINION

To switch or to change class—the biologic
dilemma in rheumatoid arthritis

Jupnepacpoto

Box 3 | Summary of when to switch or change class

Reason for discontinuation of the previous anti-TNF agent

» Secondary non-response: either switch to another TNF inhibitor or change to a drug of a
different class

= Toxicity: either switch to another TNF inhibitor or change to a drug of a different class, but the
risk of the same toxic effect needs to be considered

By number of previous anti-TNF agents

= [f two anti-TNF have already been discontinued: change to a drug of a different class rather
than switch to an alternative anti-TNF agent

HATURE BEVIEWS | RHEU MATOLOGY VOLUME & | MAY 2010 | 304



* Yrnapxetl avOektikn otnv avit-TNF aywyn
OlYKUAWTLKN ortovéuAapOitida Kot oLEC
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REVIEW

G, Treatment of ankylosing spondylitis in patients
refractory to TNF-inhibition: are there
alternatives ?

Uta Kiltz, Frank Heldmann, Xenofon Baraliakos, and Juergen Braun

- Aboutjhalf of the patients ffreated
with TNF blockers show 1mprovement of their

disease activity of 50% and more by using Assess-

ment of SpondyloArthritis International Society
(ASAS) improvement criteria or the Bath Ankylosing

Spondylitis Disease ALthty Index (BASDAI). How-
ever, with the e 1y disease states

in young patientg, less than one third pf the patients
reach the targetjremission.

—»
e 46-week prospective longitudinal multicentre study of 60 AS patients

RESULTS:

» After 22 weekd| 58.3% of the patients were clinical responders

(50% or 20 mm reduction in the BASDAI).

Pedersen SJ, Ann Rheum Dis. 2010 Jun;69(6):1065-71



REVIEW

%) Treatment of ankylosing spondylitis in patients
refractory to TNF-inhibition: are there

alternatives ? Table 1. Mode of action of the drugs

Drugs Function

Abatacept T-cell costimulation modulator

Anakinra IL-1 receptor antagonists

Apremilast PDE4-inhibitor

Bisphosphonates Inhibition of macrophage migration,
inhibition of proinflammatory cytokines

Rituximab Anti-CD20 monoclonal antibody

Secukinumab Antibody to IL-17A

Sulfasalazin Reducing the synthesis of inflammatory
mediators

Thalidomide Inhibition of TNFa

ocilizumab Anfihuman 1[-6 receptor monoclona

antibody

Summary

Although some trends for efficacy were seen, there is at present insufficient evidence to support a
recommendation for any of these compounds. So far, jhone of these new drugsfhave been shown to reach

response rates compared to TNF-blockers.
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REVIEW

G50 Treatment of ankylosing spondylitis in patients Z U uns pda l‘lata I I I

refractory to TNF-inhibition: are there
alternatives ?

Uta Kiltz, Frank Heldmann, Xenofon Baraliakos, and Juergen Braun

KEY POINTS

e For treatment of ankylosing spondylitis (AS) and axial
spondyloarthritis, alternative strategies other than tumor
necrosis factor (TNF) blockers are needed.

e Promising results have been shown for interleukin (IL)-17
blockade and apremilast. (PDE4-inhibitor)

e Anti-Bcell therapy might be beneficial in TNF-inhibitor
naive patients with AS.

e Inhibition of IL-1 and IL-6 and inhibition of T-cell

costimulation has been shown to be ineffective in AS.

e Outside biologicals, therapy with bisphosphonates,
sulfasalazine and thalidomide might be benficial in
selected cases.




