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Proc. Natl. Acad. Sci. USA
Vol. 89, pp. 9784-9788, October 1992
Immunology

Anti-tumor necrosis factor ameliorates joint disease in murine
collagen-induced arthritis

RicHARD O. WiLLiaMs*, MARC FELDMANN, AND RAVINDER N. MAINI

Proc. Natl. Acad. Sci. USA 89 (1992)
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Steroids Inhibitors
Abatacept
Rituximab
‘ Tocilizumab
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ChancC Autoimmunitv Review2014:13:33t46.
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Currently licenced anti-TNF biologic drugs,

Anti-TNF agents:

Infliximab Adalimumab Golimumab Etanercept Certolizumab
Structure Monoclonal Monoclonal Monoclonal P75TNFR/Fc PEGylated
antibody antibody antibody fusion protein humanised Fab
fragment
Fully human No Yes Yes Yes No
Ligand TNF TNF TNF TNF & LTee3 TNF
Molecular weight 150 150 150 150 95
(kDa)
| Half-life (days) 8-10 10-14 1243 3 14
Dosing route and Iv every 8 weeks Sub-cut every  Sub-cut monthly  Sub-cut weekly Sub-cut every
frequency following loading 2 weeks 2 weeks

at weeks 0,2 and 6

Best Practice & Research Clinical Rheumatology 25 (2011) 549
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Drug Neutralizes Binds Mediates
soluble TNFa transmembrane cDC/ Apoptosis PMN
TNFa ADCC death
.-'"___"“-\.I
Etanercept  +++ - ++ +/- +H
2 o/
Infliximab ~+ +++ St +++ 4+
Adalimumab  ++ +++ +++ +++ e
Certolizumab  +++ +H < - - i
pegol
Drug Efficacy in:
Rheumatoid Crohn's Psoriasis/ Ankylosing Ulcerative
arthritis disease psoriatic spondylitis colitis
arthritis
Etanercept + S +/+ + f;{ :3:;:
Infliximab + + +/+ + [ )
Adalimumab + + (+)/+ + "-._\\_n,‘t)"
Certolizumab (+) NS (+)/(+) + NS
pegol

NATURE REVIEWS DRUG DISCOVERY, VOLUME 6, 2007:75
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Meta-analysis
*  Meta-avaivon 18 RCT (8808 pat, 7846 years follow-up)
Neproplopog: Mikpn dudpkeia napakoAovBnong (mean follow-up: 307 days anti-TNF & 285 PCB),

Conclusion: we did not identify an increased risk of serious adverse events with recommended doses.

Rates of adverse events in placebo and recommended
dose anti-TNF groups of randomised controlled trials
in RA

(controlled and
uncontrolled portions of

trial| .
Simple pooled
Outcome Placebo Biological RR (95% CI)
Death 5.2 5.9 1131057 to 2.27)
Senous adverse 1770 1774 1.00 {0.87 to 1.16)

gyant
Senous infection  34.0 36.7 1.08 {0.81 to 1.43

Ann Rheum Dis 2009:68:1136
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Registries
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» 601 DMARD
» 512 etanercept, 346 infloimab, and 70 anakinra.

Frequency of adverse events in the study patients and controls

Elanercepl Infliximab Control f

sSerious adverse evenlts

Lower respiratory tract infections, total |56 (1.0=3.06) 338 (1.9=6.1) (.70 {1L2=1.8)

Bacterial skin and subcutaneous tissue infections 1.45{0.7-3.0) 1.23 (0.3-3.1) (.35 (0.04-1.3) (.12

Skin and subcutaneous tissue infections, total 207 (1.1-3.9) .84 {().8=4.1) (170 {1).2=1.8) (.12

Bone and joint infections 1.03 (0.4-2.5) 0.31 (0.01-1.7) 0.18 (0.004-1.0) 0.14

Other 1.45 (0.7-3.0) (0.61(0.1-2.2) 0.70 (0.2-1.8) (.51
ITotal h.42 (4.9-9.1) 0.1 (4.0-9.) T8 1.0-3.0) o010l

Listing ARTHRITIS & RHEUMATISM
Vol. 52, No. 11, November 2005, pp 3403



“Patients with RA treated with TNF-a antagonists are at higher risk for hospitalization
for infection than those treated with other DMARD:s.

Prednisone use is also a risk factor for hospitalization for infection”.

Retrospective cohort study

Multivariable-Adjusted, Independent Predictors of Hospitalization for Infection

L

Never Hospitalized for Infection  Hospitalized =1 for Infection hazard Ratio] 95% C1
Medications”
Prednisone use (%) 10,826 (56.0) 1199 (81.8) 2.14 1.88-2.43
Group 1 Heaq, SSA, Gold, D-Pen 11.255(58.2) 519(35.4) 1.0 Referent
Group 2 MTX, Lef, AZA, CycA, Anakinra, CYC 12,590 (65.1) 774 (52.8) 1.08 0.95-1.24
Group 3 Ada, Etan, Inf 3567 (18.4) 229 (15.6) 1.24 1.02-1.50
0 antagonist Use comparisons

Etanercept 2464 (69.1) 135 (58.9) 1.0 Referent
Infliximab T71(21.6) 60 (26.2) 1.51 1.14-2.00
Adalimuma 1217 (34.1) 39 (17.0) 0.95 0.68-1.33

Medicine (Baltimore). 2011 March ; 90(2): 139



Anti-TNF & peteyxelpntikec AoLWEELC:
Retrospective studies with conflicting results
Although not always statistically significant, rate of infection in anti-TNF is higher

+ ..Npoteivetat drakomn touc X 3-5 half lives ko evapén pe v emovAwon (10-14
Nuépeg)

o Kootoc/ whehela:
- Kivouvoc e€aponc 1/ 13 pe okomo tv mpoAnyn 1 Aotpwenc

Current Opinion in Rheumatology 2008, 20:450
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ARD Difference in the risk of serious infections in
patients with rheumatoid arthritis treated

with adalimumab, infliximab and etanercept:

results from the Dutch Rheumatoid Arthritis

Monitoring (DREAM) registry
Sanne A A van Dartel, Jaap Fransen, Wietske Kievit, et al.

Ann Rheum Dis 2013 72: 895-900 originally published online August

© 11. 2012
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AVTI-TNF & NoLlpwésLg:

KUpLa onpeia

AcBeveic unto avtl-TNF exouv avénuevo kivbuvo (X 1.5-2) yua
ooBapPEC AOLUWEELC

MéEpoc tou Kwvduvou (>30%) odelAeTal OTO XAPOKTNPLOTLKA TWV
acBevwyv

2 NUOWVTLKA CUOYXETLON AOLLWEEWV LE OTEPOELDN
MaAAov peyaAutepocg o kivouvoc pe infliximab
MpodLaBeon yLa AoLpwEELC:

— Mvelpova, paAaKwy poplwy, apbpwoswv

MeyaAuTEPOC 0 KIvOUVOC TOUC TIPWTOUC = 6-12 pNVeC aywyng

Ann Rheum Dhs 2000681136
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* Avtavouv tov Kivbuvo avalwnupwaong AavBdavouoag dupaTiwong evw
ALYOTEPEC Elval OL TIEPUTTWOELC VEXC AOLLWENC

*  Juxva eEWMVEUMOVLIKN, SLacTiapTh, ATUTEC EKONAWOELC

Time from onset of last anti TNF treatment and first symptoms of tuberculosis
according to the last anti TNF received
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ARTHRITIS & RHEUMATISM
Vol. 60, No. 7, July 2009, pp 1884



The Risk of Tuberculosis in Patients with Rheumatoid Final inclusion: 50 RCTs, 13
Arthritis Treated with Tumor Necrosis Factor-o registry and cohort studies.
Antagonist: A Metaanalysis of Both Randomized
Controlled Trials and Registry / Cohort Studies

b

. antikdNF h _
O . RN e
W < B v ¢ h

i

r\ﬂn
C Pz

J Rheumatol 2015;42;2229-2237



