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Everyone who reads comics knows that winning 
is about recognising the villains, choosing the 
superhero with precisely the right ‘superpowers’ to 
overcome the bad guy, and sitting back to enjoy the 
action. The last two decades have been exciting times 

in the battle against autoimmune diseases. The villains have been 
elucidated owing to a growing understanding of the immunological 
mechanisms underlying the co-ordinated interaction between T and 
B cells and pro-inflammatory cytokines responsible for systemic 
inflammation, followed by the development of targeted biologic 
drugs with ‘superpowers’ against specific immune cells or cytokines. 
These biologic therapies have dramatically improved outcomes 
in patients with a range of autoimmune conditions, including 
rheumatoid arthritis (RA), ankylosing spondylitis (AS), psoriasis and 
psoriatic arthritis (PsA), and inflammatory bowel disease (IBD), as 
well as systemic inflammatory diseases such as lupus erythematosus 
(SLE) and the vasculitides.

The biologic disease-modifying anti-rheumatic drugs (DMARDs) 
are classified according to their target. There are currently eight 
registered biologic drugs in South Africa (SA), of which four are 
tumour necrosis factor alpha inhibitors (TNFi) and four are non-

TNFi, including ustekinumab, which is currently registered for the 
treatment of psoriasis but not for the arthritides (Table 1). Their 
structure is specified by the abbreviation at the end of their name:  
‘-cept’ = fusion of a receptor to the Fc part of human IgG1; ‘-mab’ = 
monoclonal antibody; ‘-ximab’ = chimeric monoclonal antibody; and 
‘-umab’ = humanised monoclonal antibody.

Many patients respond to the conventional synthetic DMARDs. 
Because of the high cost and potential adverse events, biologic drugs 
are reserved for patients with severe disease who fail to respond to 
standard treatments. In SA, the use of biologic therapies needs to 
be initiated by a specialist, who follows the guidelines published 
online by the relevant specialist associations, including the South 
African Gastroenterology Society (www.SAGES.co.za), the South 
African Rheumatology Association (www.SARAA.co.za),[1] and the 
Dermatology Society of South Africa (www.DERMA.co.za).[2] 

Rheumatoid arthritis 
Biologic therapies have made an enormous impact on severe RA by 
modulating disease activity and retarding radiographic damage, thus 
preventing disability. Patients with active disease despite synthetic 
DMARDs over at least six months can be considered candidates 
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tocilizumab. Methotrexate or leflunomide should be co-prescribed with 
biologics, except in the case of tocilizumab, where there is good evidence 
for monotherapy. The Janus kinase (JAK) inhibitor tofacitinib is a 
new synthetic DMARD with equivalent efficacy to the biologic agents 
used in the treatment of RA, but it is not yet registered in SA.

Ankylosing spondylitis
The TNFi drugs dramatically improve the symptoms and reduce the 
radiographic progression of AS. Randomised controlled studies of all 
four TNFi have shown good efficacy in early and advanced disease. 
Younger age, shorter disease duration, high inflammatory markers, 
human leukocyte antigen (HLA) B27 positivity and minimal baseline 
functional disability are associated with better outcomes.[6] Loss of 
response to TNFi over time is well documented in AS, probably 
related to TNFi antibody production. In these patients, switching to 
an alternative TNFi may be efficacious. Other biologics (rituximab, 
abatacept and tocilizumab) have shown only limited success in AS. In 
future, secukinumab (an interleukin (IL)17A inhibitor) may be useful.

Psoriasis
Persistent severe plaque psoriasis resistant to standard therapies is an 
indication for TNFi therapy.[2] Similarly, PsA (including peripheral 
arthritis, axial disease, enthesitis and dactylitis) has shown a rapid 
and significant response to TNFi with inhibition of radiographic 
disease progression.[7] More recently, ustekinumab, an IL-12/IL-23 
monoclonal antibody, has been shown to be effective in psoriasis and 
PsA, but is currently only registered for plaque psoriasis. In addition, 
drugs inhibiting IL-17 seem promising, particularly for skin disease 
and enthesitis.[8]

Inflammatory bowel disease
In Crohn’s disease, monoclonal antibodies that inhibit TNF (but 
not TNF receptor blockers)  are beneficial in steroid-refractory, 
steroid-dependent, or complex fistulising disease. This induction 
therapy needs to be continued for at least 12 months in patients who 
show a response.[9] The TNFi is usually prescribed together with 
an immunosuppressive agent, with evidence particularly favouring 
azathioprine.[10] Similarly, TNFi are also effective for treatment-
refractory, moderate, or severely active ulcerative colitis. Patients with 
IBD-associated axial or peripheral arthritis refractory to sulfasalazine 
may also benefit from TNFi. Ustekinumab has been shown to be 
useful in TNF-resistant Crohn’s disease.[11] Abatacept and natalizumab 
(an integrin receptor antagonist) may also be effective in Crohn’s 
disease and trials are ongoing.

Juvenile idiopathic arthritis 
Biologic drugs have greatly improved outcomes in refractory 
polyarticular and oligoarticular juvenile idiopathic arthritis (JIA), 
and TNFi have been the most widely studied biologics in these 

diseases. A recent systematic review demonstrated that etanercept, 
adalimumab and abatacept were equally efficacious.[12] Refractory 
systemic JIA has shown good response to tocilizumab, and to IL-1 
inhibitors including anakinra, canakinumab and rilonocept and 
encouraging study results have been reported with tofacitinib. The 
IL-1 inhibitors and tofacitinib are not yet licensed in SA. 

Systemic lupus erythematosus 
Despite initial optimism that biologic drugs would lead to new 
therapeutic options, most clinical trials in SLE have missed their 
primary endpoints.[13] Belimumab inhibits B-cell activation factor, 
which is also known as B-lymphocyte stimulator. It has been 
shown to reduce flares and antibody titres in mild to moderate SLE 
(excluding renal or central nervous system (CNS) involvement) and 
is the only biologic registered in the USA for use in SLE. Rituximab 
(for haematological, renal and CNS involvement), abatacept (for 
arthritis), and TNFi (for skin and joint disease) have been successfully 
used off-label. 

ANCA-associated vasculitis, uveitis 
and Behçet’s syndrome 
Rituximab is one of the few biologics to have been studied in anti-
neutrophilic cytoplasmic antibody (ANCA)-associated vasculitis, 
and has been shown to be non-inferior to cyclophosphamide for 
induction therapy.[14,15] 

Although no randomised controlled trials have been published, 
observational studies have shown benefit in cyclophosphamide-
resistant disease. In refractory Behçet’s disease, both TNFi infliximab 
and adalimumab were effective, also for severe ocular inflammation, 
whereas etanercept was less effective for ocular or gastrointestinal 
manifestations.[16]

IgG4 sclerosing-related disease 
Immunoglobulin (Ig) G4-related disease is a rare, recently character
ised, immune-mediated fibrosing disorder, with varying clinical 
manifestations depending on the specific organ system involved. 
Mainstay treatment is corticosteroids, but immunosuppressants may 
be added in relapsing patients or as steroid-sparing agents. Rituximab 
may be useful in refractory patients.[17]

Adverse effects of biologics
While the efficacy of biologic drugs has been clearly established, the 
risk of adverse effects has been uncertain, and has only recently been 
clarified by Cochrane meta-analysis and by literature review.[18,19] 
Table 1 summarises the major adverse effects of various biologics 
available in SA. A great concern with all biologic treatments, with the 
exception of abatacept, is the increased risk of community-acquired 
and opportunistic infections. Of particular importance in SA is the 
risk of TB infection or reactivation, which is only partially addressed 
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