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B-Cell Depletion Therapy in 
RA

 Rituximab given IV – max every 6/12

 How does B-Cell Depletion work? 
 B-Cells cannot act as APC to activate T-Cells
 B-Cells cannot produce Rheumatoid Factor
 B-Cells cannot release cytokines

More effective in patients who are sero-positive and in those 
taking concomitant MTX Plasma Cell

Antibodies
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Tocilizumab 
 Humanized monoclonal antibody against IL-6 receptor
 Binds to soluble and membrane bound IL-6R

 Approved for use in severe RA by EMA in 2009
 Initially monthly IV; 2014 s/c weekly preparation launched
 CRP/ ESR usually normal in patients receiving this therapy (even in presence 

of infection)
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DAS28 ESR: Mean (±SE) over time
ADA 40 mg   +   placebo (IV) (N = 162) TCZ 8 mg/kg   +   placebo (SC) (N = 163)
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Gabay C. ADACTA study. Lancet 2013;381:1541-1550.

every other week every 4 weeks every 4 weeks                  every other week
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APC=antigen-presenting cell; MHC=major histocompatibility complex; TCR=T-cell receptor.
Chambers CA, et al. Cold Spring Harb Symp Quant Biol 1999;64:303–12.

APC

T Cell Activation

MHC

Signal 1

APC binds antigen to MHC 
molecule and presents it to 
T cell receptor

Activated 
T cell

TCR
CD80/86

CD28

• 2 signals needed for full T cell activation, proliferation, survival 
and cytokine production

Signal 2

APC presents either 
CD80/86 to CD28 on T 
cell
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Abatacept

TCR

Abatacept selectively 
targets the co-stimulation 
of T cells upstream without 
depleting T-cell levels

APC=antigen-presenting cell; CTLA=cytotoxic T-lymphocyte antigen; Ig=immunoglobulin; MHC=major 
histocompatibility complex; TCR=T-cell receptor.
Adapted from Linsley PS, et al. J Exp Med 1991;174:561–9.

Inactive
T cell

CD28

APC
CD80/86

IgG1Fc

CTLA-4 MHC

Fusion protein of CTLA-4 and IgG

Binds to CD80 and CD86

Prevents T cell co-stimulation

IV monthly/ subcut weekly
TCR
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APC=antigen-presenting cell; IL=interleukin; MHC=major histocompatability complex; MMP=matrix metalloproteinases; MΦ=macrophage;
RF=rheumatoid factor; TCR=T-cell receptor.
Adapted from Choy EH, Panayi GS. NEJM 2001. Linsley PS, et al. J Exp Med 1991

APC

Decrease pro-
inflammatory cytokine 

secretion from activated 
synovial macrophages

Decrease autoantibody 
production (e.g. RF) 

reduces clonal expansion

Downstream impact

Decrease T-cell activation 
and proliferation

Upstream modulation

B cell

IL-6RFAutoantibodies, e.g.

Reduction in inflammatory cytokines towards normal levels

IL-1TNF-αIL-6

MΦ

Osteoclast Chondrocyte

IL-6

TNF-αRANK-L

IL-1

Naïve
T cell

Rank

MMPs

CD80/86

CD28

MHC

TCR
AntigenAbatacept
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Issues with biologics
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Which biologic to choose?
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ACR 20 scores from Phase III RCT; all biologics given with MTX
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Which biologic to choose?
 Patient factors

 RF positivity
 Anti-CCP positivity
 BMI
 Infection risk
 Compliance
 Needle phobia
 Past medical history – malignancy, CV disease
 Extra-articular RA manifestations
 Family history – MS
 Patient preference – device, frequency of administration
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Biologics are a big spend
• 6 of the top 10 medicines prescribed in hospitals by spend are biological products 

and are used to treat a range of conditions 

.
National Health Service. Commissioning framework for biological medicines (including biosimilar medicines). 2017. Available at: 
https://www.england.nhs.uk/wp-content/uploads/2017/09/biosimilar-medicines-commissioning-framework.pdf (accessed: July 2018)

Biologic Condition Spend in 2015/16 
(£m) 

Biosimilar 
estimated to be 
available 

Adalimumab Various including rheumatology, 
IBD, dermatology £255 October 2018 

Infliximab Adult IBD, adult rheumatology 
conditions £140 Since March 

2015 

Etanercept Rheumatology conditions £150 Since April 2016 

Rituximab Various including RA and cancer £145 Since April 2017 
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Biosimilars
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A biosimilar is an officially approved biological medicinal product 
which is highly similar to another biological medicinal product 

already in use

Biosimilar medicines are not considered generic equivalents to their 
originator biological medicine because the two products are similar 

but not identical.  However, they will have met regulatory 
requirements in terms of comparative quality, safety and efficacy

It is a biological medicine which has been shown not to have any 
clinically meaningful differences from the originator biological 

medicine in terms of quality, safety and efficacy

NHS England
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Etanercept

Erelzi (Sandoz)

CHS-0214, Phase 3 
(Coherus Biosciences)

Benepali (Biogen)

Davictrel, Phase 2 (Merck)

Lifmior, identical to Enbrel (Pfizer)

N.B: This list reflects biosimilars detailed on 
the NHS Specialist Pharmacy Service website 
(August 2018) and is not exhaustive;
other biosimilars are in development. 

10th September 2013:  First anti-TNF biosimilar authorised

* Licensed, but not launched; †Phase 3 trials suspended, company looking for marketing partner.
Information collated from the NHS Specialist Pharmacy Service website: 
https://www.sps.nhs.uk/medicines/infliximab/; https://www.sps.nhs.uk/medicines/adalimumab/; 
https://www.sps.nhs.uk/medicines/etanercept/ (Accessed: August 2018).

Inflectra (Pfizer)

Remsima (Napp)

Flixabi (Samsung Bioepis)
Zessly (Sandoz)

BOW015; Phase 3 (Reliance Life Sciences)†

Infliximab

ABP 710; Phase 3 (Amgen)

Bold: Licensed

Adalimumab

Imraldi (Samsung Bioepis)*

Cyltezo (Boehringer Ingelheim)*
PF-06410293, Phase 3 (Pfizer)

M923, Phase 3 (Momenta/Baxter)

CHS1420, Phase 3 (Coherus Biosciences)

Solymbic/Amgevita (Amgen)*

Hefiya/Hyrimoz/Halimatoz (Sandoz)
Hulio; recommended 
for approval (Mylan)

CT-P17, Phase 3 (Celltrion)
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Cost savings

Potential savings of 
£200m–
£300m/year by 
2020/21

NHS England (Sept 2017)

“Our aim is that at least 90% of new
patients will be prescribed the best
value biological medicine within 3
months of launch of a biosimilar
medicine, and at least 80% of existing
patients within 12 months, or sooner,
if possible”
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Restrictions for use
 Presently unable to follow European or US guidelines for biologics due to 

restrictions on use by NICE

 RA: DAS >5.1 (severe disease); tried 2 non-biological DMARDs
 PsA: TJC 3, SJC 3; tried 2 non-biological DMARDs
 AS: Severe disease, non responded to or cannot tolerate NSAIDs

 NICE guidelines may change as price of biologics fall??BGS AUTUMN C
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Safety

Holroyd C et al. Rheumatology 2018
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Infection

Evidence Base:
 Cochrane review of 106 controlled trials (42,330 RA patients; Singh 

2015) OR=1.27 for serious infection compared to DMARD controls

 Data from numerous registries: BSRBR (Galloway 2011), 
CORONNA (Greenburg 2010), BIOBADASER 2.0 (Cobo-Ibanez 
2014) all show higher incidence of infection in RA patients receiving 
biologics compared to DMARD controls
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Atypical infections
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Thank you
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