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Abstract: Rheumatoid arthritis (RA) is a disease characterised by inflammation of synovial
joints and poses a substantial healthcare burden on both the individual and society. One of
the most significant shifts in the RA therapeutic landscape has occurred with the introduction
of biological disease modifying anti-rheumatic drugs (-DMARDs). There are five classes of
bDMARD:s currently available, each with a different molecular target and subtle differences
in their efficacy and safety profile. This review also describes the “real-world” use of
bDMARDs and how they fit into the overall RA treatment guidelines.
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Introduction

Rheumatoid Arthritis (RA) is a worldwide disorder chiefly characterised by inflam-
mation of synovial joints. Extra-articular manifestations are common including
involvement of the skin, ocular, haematological, pulmonary and renal systems."
A heightened cardiovascular risk also exists which closely follows disease activity.”
As the global prevalence of RA approximates 0.5%,> the disease poses a substantial
healthcare burden on both the individual and society. Although RA remains incur-
able, the evolution of its management has led to unprecedented improvements in
outcomes.

Previously, therapeutic options for RA were limited with non-steroidal anti-
inflammatory drugs (NSAIDs) and glucocorticoids forming the backbone of man-
agement. In the latter part of the 20th century treatment regimens expanded to
include what are now known as conventional synthetic disease modifying anti-
rheumatic drugs (csDMARDs) such as methotrexate, hydroxychloroquine and
sulfasalazine which remain an integral part of the therapeutic paradigm. One of
the most significant shifts in the RA therapeutic landscape, however, occurred in the
late 1990s with the introduction of biological disease modifying anti-rheumatic
drugs (-DMARD:s). These genetically engineered monoclonal antibodies and recep-
tor constructs were specifically designed to target key molecular mediators of the
inflammatory process.* Biosimilar drugs with the same targets have become avail-
able more recently, increasing the accessibility and affordability of this class of
drug. Targeted synthetic disease modifying anti-rheumatic drugs (tsDMARDs) are
the latest addition to the treatment armamentarium; however, discussion of these is
beyond the scope of this paper.

To inform our narrative review, we conducted a limited literature review using
PubMed and MEDLINE databases. We also reviewed the most recent guidelines
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Classes of Biological DMARDs

The classes of bDMARDs currently available for use in
RA include tumour necrosis factor-alpha (TNF) inhibitors,
the CD80/CD86 costimulation inhibitor abatacept, the
interleukin-6 (IL-6) inhibitors, the CD-20 depleting agent
rituximab and an anti-IL1 antibody.

TNF Inhibitors
The TNF inhibitors were the first bDMARDs approved for
the treatment of RA. TNF-alpha is known to be a key
cytokine in the pathogenesis of RA, with roles including
the induction of other proinflammatory cytokines, activa-
tion of leukocytes, endothelial cells and synovial fibro-
blasts, suppression of regulatory T cells and osteoclast
activation.” Five TNF inhibitors are currently available
for use in RA — infliximab, adalimumab, golimumab,
certolizumab pegol and etanercept. Etanercept is a TNF-
receptor construct, whereas the others are monoclonal
antibodies with certolizumab pegol being a pegylated frag-
ment of the TNF inhibitor monoclonal antibody.

Whilst all bDMARDs have shown similar efficacy,
TNF
bDMARD in methotrexate non-responders due to long-

inhibitors are often chosen as the first line
term familiarity with their use, efficacy and safety profile.
TNF inhibitors improve outcomes in patients with insuffi-
cient response to methotrexate,® ' but have been found to
have greater efficacy when combined with methotrexate.''
In the event treatment targets (see below) are not achieved
with one TNF inhibitor, there is conflicting evidence as to
whether switching to an alternate TNF inhibitor is as
efficacious as using an agent from a different class.'>"?
The most recent American College of Rheumatology
guidelines now favour moving to a different drug class
rather than sequential TNF inhibition.'* All the TNF inhi-
bitors have comparable efficacy, with the choice of agent
generally being dependent on patient preference for route
of administration and frequency of treatment.

T Cell Co-Stimulation Inhibitors

Abatacept is a recombinant fusion protein comprising
CTLA-4 and the Fc portion of IgGl. It acts to selectively
inhibit T cell activation by binding to CD80 and CD86 on
antigen presenting cells. It has also been demonstrated to
have effects on other cells and processes involved in
pathogenesis of RA including macrophage migration,

B cell activation and production of inflammatory media-

tors such as interleukins, C-reactive protein and
interferon.'> Abatacept has demonstrated increased remis-
sion rates when compared to methotrexate alone, in both
methotrexate-naive patients and those with inadequate
response to methotrexate.'®'” In those with an inadequate
response to methotrexate, abatacept has comparable clin-
ical benefit to TNF inhibitors when added to background
methotrexate,'® whilst efficacy has also been seen in those

with disease refractory to TNF inhibitors."

IL-6 Inhibitors

Tocilizumab and sarilumab are antagonists of the IL-6
receptor, with IL-6 being a pivotal cytokine involved in
the pathogenesis of RA. The IL-6 inhibitors have shown
efficacy when added to methotrexate or as monotherapy in
patients resistant to methotrexate,”® and in patients with
insufficient response to TNF inhibitors.?' The IL-6 inhibi-
tors have been demonstrated to have greater efficacy than
TNF inhibitors when used as monotherapy without con-
current csSDMARD, as demonstrated in head-to-head trials
with adalimumab.?*** This represents a role for these
agents in patients in whom csDMARDs are either poorly
tolerated or contraindicated. Similar to TNF inhibitors,
switching from one IL-6 inhibitor to another after failure
of the first is possible but in general an alternative class is
preferred.?*

CD-20 Depleting Antibodies

Rituximab is a chimeric monoclonal antibody that binds to
CD20 on B lymphocytes, thereby causing B cell depletion.
B cell therapy in RA was developed with the aim of
reducing the production of pathogenic autoantibodies;
however, the exact mechanism by which the B cell deple-
tion induced by rituximab translates to reduced disease
activity in RA is not entirely understood. Overall response
rates to rituximab are similar to that of TNF inhibitors,
particularly amongst patients with seropositive RA.
Rituximab is non-inferior to initial TNF inhibition in
patients with seropositive RA and inadequate response to
csDMARDs.? In patients with inadequate response to one
previous TNF inhibitor, switching to rituximab rather than
an alternate TNF inhibitor is associated with greater
improvement, particularly in seropositive patients.?®
However, regional prescribing regulations often limit its
availability as a first line b(DMARD, with many countries
requiring prior failure of a TNF inhibitor. Overall, its use
is limited to the treatment of refractory RA. In patients
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with a previous history of lymphoproliferative malignancy
rituximab remains a favourable option as it is also used in

the treatment of lymphoma.'*

IL-1 Inhibitors

Anakinra is a recombinant human IL-1 receptor antago-
nist. Whilst it is licensed for the treatment of RA in several
countries, it is less efficacious than other bDMARDs,?’
and coupled with its unfavourable dosing schedule of daily
subcutaneous injections, is infrequently used.

Biosimilars

bDMARD:s are costly, representing a major barrier to their
widespread use particularly in countries with challenged
healthcare systems. Biosimilar drugs have thus been devel-
oped which are analogous to their originators. These drugs
have been shown to have a comparable efficacy and safety
profile to originator bDMARDs;*® however, their avail-
ability differs between countries. Biosimilars of inflixi-
mab, adalimumab, etanercept and rituximab have been
developed and approved for use in RA in some countries
and offer the potential to reduce health care costs and
improve accessibility.”® A number of issues remain with
integration of biosimilars into the market although cost
pressures will likely prevail. With the increasing availabil-
ity of biosimilars clinicians should be mindful that multi-
switching between biosimilars, and switchbacks from bio-
similar to bio-originators, is less well-studied at present.”’

Targeted Synthetic DMARDs

Following the success of bDMARDs in the treatment of
RA, the Janus kinase inhibitors were developed. These
agents are classified as targeted synthetic DMARDs
(tsDMARDs) and now have an established role in manage-
ment paradigm of RA. Overall, they have similar
efficacy®® and safety profile to bDMARDSs and are given
orally. Discussion of these agents is beyond the scope of
this review.

Safety of Biological DMARDs

It has been greatly reassuring to the rheumatology com-
munity that bDMARDs have been found to have an accep-
table benefit-to-risk profile and are well tolerated in the
long term. The main adverse event is an increased risk of
infection as the cellular targets of these drugs are funda-
mental to host defense.®'*? The general infection risk also
depends upon additional factors such as concomitant glu-
cocorticoid use, patient age and comorbidities, as well as

an underlying increased risk associated with RA itself.*
Infections of particular concern include latent tuberculosis
particularly with TNF 3433
Reactivation of hepatitis B virus has also been seen, the

reactivation, inhibitors.
highest risk observed with rituximab.*® Additionally, there
are rare reports of progressive multifocal leukoencephalo-
pathy due to reactivation of John Cunningham virus in
patients treated with rituximab.?” Abatacept, compared to
other bDMARDs particularly TNF inhibitors, has been
shown to carry a reduced risk of infection causing
hospitalisation.*®

In the presence of severe, active infection of any
aetiology, guidelines recommend against the initiation of
bDMARDs.* Coadministration of one class of bDMARD
with another from a different class is not recommended
due to an increased risk of infection. Clinicians should
B and
C serology, chest radiograph plus interferon gamma

screen for latent infections with hepatitis
release assay or tuberculin skin test. Further, a patient’s
risk for human immunodeficiency virus (HIV) infection
should also be considered, with HIV serology being rou-
tinely requested prior to initiation of the bDMARD.** To
reduce the infection risk, guidelines specify that patients
on bDMARDs should continue with national vaccination
schedules including influenza and pneumococcal immuni-
sations (although there may be an attenuated response) as
well as the human papilloma virus vaccine for cervical
cancer. Live attenuated vaccines (such as the live herpes
zoster vaccine, yellow fever, measles, mumps, rubella), are
contraindicated in patients taking a bDMARD.>’

There is no confirmed increased risk of malignancy,
including solid organ, lymphoma and melanoma, with the
use of bDMARDs, although evidence is mixed and
a slight increased risk for nonmelanoma skin cancer may
exist.>'***! Patients on bDMARDs should be encouraged
to comply with national cancer screening programs,
including screening for skin cancer. Given its mode of
action and other indications, rituximab may be favoured in
patients with a history of lymphoproliferative
malignancy.'* For patients with a history of malignancy,
there is understandable hesitancy surrounding the use of
bDMARDs due to the theoretical risk of recurrence.*?
Current available data, however, suggest there is no
increased risk of cancer recurrence upon initiation of
bDMARDs for the treatment of RA.** Real-world data
suggest bDMARDs are not uncommonly continued or
initiated following a diagnosis of solid organ malignancy,

with TNF inhibitors being the most commonly initiated
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bDMARD.* It should also be noted that TNF and IL-6
inhibitors have a role in the management of immune
checkpoint inhibitor induced inflammatory arthritis.*>*®
Patients with malignancy being treated with immunother-
apy can experience severe disability due to immune-
related adverse effects such as inflammatory arthritis. In
such situations, oncologists refer to rheumatologists to
consider prescription of bDMARDs so that their patients
can achieve an acceptable quality of life during their
cancer treatment and after they have achieved
remission.*’

Various non-infective adverse effects of individual
bDMARDs exist and are outlined in greater detail in
Table 1. Given the similar efficacy of bDMARDs in
RA, a patient’s comorbidities form an important consid-
eration when selecting a bDMARD. TNF inhibitors are
relatively contraindicated in patients with multiple
sclerosis and New York Heart Association Class III or
IV heart failure, with reports of exacerbations of both
diseases.*”*® Regarding the IL-6 inhibitors, there is an
increased risk of gastrointestinal perforation with tocili-
zumab, particularly in older patients with a history of

diverticulitis.*

Current Guidelines on Initiation,
Tapering and Discontinuation of

Biological DMARDs

The European League Against Rheumatism (EULAR) and
the American College of Rheumatology (ACR) have each
published treatment guidelines for RA;'*** summarised in
Table 2. With the emergence of further evidence the
EULAR guidelines were revised in 2019 and the ACR
guidelines updated in 2021.

Both sets of guidelines follow a “treat-to-target” strat-
egy which has been another significant step-forward in the
RA treatment paradigm. This approach involves the selec-
tion of a target (eg, disease remission) at pre-specified time
points, with adaptation of therapy if the goal has not been
achieved.* Both EULAR and ACR have agreed-upon defi-
nitions of remission involving a combination of both clin-
ical and biochemical criteria.”’ If complete remission is
not attainable, “low disease activity” is an acceptable
alternative. Adjustment of a treatment regimen is recom-
mended after three months in the absence of significant
clinical improvement or after six months if remission is
not achieved.”

Both guidelines recommend methotrexate monother-
apy with supplemental folic acid as first-line therapy
unless contraindicated or not tolerated, in which case
the use of other csDMARDs are recommended. In
patients with low disease activity, however, the ACR
guidelines recommend first-line hydroxychloroquine or
sulfasalazine over methotrexate. In the event of treatment
failure using csDMARDs, each set of guidelines has
subtle differences as to when to introduce bDMARDs or
tsDMARDs. EULAR identifies a number of poor prog-
nostic factors such as a high concentration of acute phase
reactants or the presence of early erosions. In the pre-
sence of any one of these factors, the addition of
a bDMARD or tsDMARD to the current treatment regi-
men is recommended. In the absence of poor prognostic
factors, however, the addition of or change to an alter-
native ¢csDMARD is recommended before considering
advanced therapies. The ACR guidelines, in comparison,
support the addition of a bDMARD or tsDMARD to
methotrexate monotherapy over the addition of other
csDMARDs except in patients with history of serious
infection or nontuberculous mycobacterial lung disease,
in which case the addition of ¢csDMARDs is recom-
mended. Neither guideline recommends one class of
bDMARD or tsDMARD
a conditional recommendation for rituximab in patients

over another, except
with a history of a lymphoproliferative disorder and
against TNF inhibitors in patients with heart failure by
the ACR. Neither guideline advocates the use of
bDMARD monotherapy. It has been shown that the
development of anti-drug antibodies and subsequent
immunisation to biologic agents is not uncommon in
patients with RA, particularly against TNF inhibitors.
The combination of methotrexate to biologic agents
reduces the production of these antibodies and improve
treatment persistence.>” In the event a patient is unable to
tolerate any csDMARD, however, EULAR recommends
IL-6 inhibitors over other bDMARDs as monotherapy. If
remission is not reached using one class of bDMARD or
tsDMARD, the ACR guidelines recommend switching to
bDMARD or tsDMARD of a different class, whereas this
is not stipulated by EULAR.

In cases of persistent disease remission, tapering of
bDMARDs and tsDMARDs may be considered especially
when combined with csDMARDs. The guidelines do,
however, emphasise the risk of relapse when tapering
and therefore recommend an open discussion with patients
and careful monitoring.

3 4 6 https:

Dove!

Biologics: Targets and Therapy 2021:15


https://www.dovepress.com
https://www.dovepress.com

Dove Findeisen et al

Table 1 Summary of Biological DMARDs Used in Rheumatoid Arthritis

Drug Class Efficacy (ACR70%) Adverse Effects Contraindications”

TNF-a inhibitor

Adalimumab 20-21% (MTX inadequate Infections, TB reactivation, injection Serious or untreated infections
40mg SC fortnightly responders)®®? site reactions, hypersensitivity including TB, current

12% (TNFi inadequate reactions, LFT derangements, malignancy, multiple sclerosis,
Certolizumab pegol 12 . . .

responders) psoriasis, drug-induced lupus, blood severe heart failure,
200mg SC fortnightly . . s

dyscrasias, malignancy (non- hypersensitivity
Etanercept melanomatous skin cancers,
50mg SC weekly or 25mg twice lymphoma), exacerbation
weekly demyelinating disease, exacerbation of
heart failure

Golimumab
50-100mg SC monthly
Infliximab
3—10mg/kg IV 4-8 weekly
IL-6 inhibitor
Tocilizumab 22% (MTX inadequate Infections, injection site reactions, Serious or untreated
162mg SC weekly or 8mg/kg IV responders)** hypersensitivity reactions, LFT infections, hypersensitivity,
monthly 12% (TNFi inadequate derangements, hyperlipidaemia, diverticulitis

responders)2I neutropenia, diverticulitis and Gl

Sarilumab

perforation
150-200mg SC fortnightly

CD20 depleting antibody

Rituximab 20% (MTX inadequate Infections, hypersensitivity reactions, Serious or untreated infections
IV 2 course dose 500-1000mg, responders)®’ cytopaenias, hepatitis B reactivation, including hepatitis B,
repeat after >6 months 12% (TNFi inadequate progressive multifocal hypersensitivity

responders)68 leukoencephalopathy

CD80/86 costimulation inhibitor

Abatacept 21% (MTX inadequate Infections, hypersensitivity reactions, Serious or untreated
125mg SC weekly or IV infusion responders)'® infusion reactions, leukopenia, infections, current malignancy,
10% (TNFi inadequate bronchitis hypersensitivity

responders)'?

IL-1 inhibitor

Anakinra 7% (either MTX naive or MTX Infections, injection site reactions Serious or untreated

100mg SC daily inadequate responders)?’ infections, hypersensitivity

Notes: Drug dosing, adverse effect profile and contraindications were adapted from the Australian Medicine Handbook®®. The adverse effects listed are a selective and far
from an exhaustive list. ¥ACR70 is a composite measure defined as an improvement of at least 70% in the number of tender and number of swollen joints, and at least a 70%
improvement in three of the following five criteria: patient global assessment, physician global assessment, functional ability measure, visual analogue pain scale, and
erythrocyte sedimentation rate or C-reactive protein. ACR70% response rates correspond with a state of either remission or low disease activity and are used as surrogates
of low disease activity. "Absolute or relative.
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Use in Specific Circumstances

Pregnancy

Whilst many patients experience improved disease activity
during pregnancy, flares are common during the early
post-partum period. TNF inhibitors may be continued dur-
ing pregnancy; however, given differences in placental
transfer due to variable molecular structure and half-life,
the timing of cessation varies between drugs. For example,
most guidelines recommend discontinuation of infliximab
and adalimumab by 20 weeks gestation and etanercept by
32 weeks,” whereas certolizumab does not cross the pla-
centa and can be safely continued throughout pregnancy.”*
Infants exposed to TNF inhibitors in utero should not
receive live vaccines (eg, rotavirus) for the first six months
of life. Other bDMARD:s such as rituximab, abatacept and
the IL-6 inhibitors contain immunoglobulin and therefore
cross the placenta in increasing amounts after the first
trimester; whilst there is no data to suggest evidence of
harm when used before conception or in the first trimester,
lack of safety data prevents consensus recommendations
and at present they are contraindicated.’

COVID-19

Despite an assumed increased risk, observational data
generally report similar rates of infection, hospitalisation
and death in patients with COVID-19 infection on
bDMARDs compared with controls.”>>® Some studies
however suggest a possible increased risk of poorer
outcomes.”” Regardless, ACR guidelines propose
bDMARD:s be withheld in the setting of COVID-19 infec-
tion, although IL-6 receptor inhibitors may be continued in
select circumstances given evidence of its benefit in the
treatment of severe COVID-19 infection in the general
population.®®®' When considering COVID-19 vaccination
whilst on bDMARDs for rheumatic disease, concerns lie
in the potential blunting of the immune response in
patients on immunomodulatory medications.
Recommendations from various bodies differ slightly and
depend on both the choice of vaccine and the specific
bDMARD alongside its frequency of administration. The
ACR guidelines advise that TNF inhibitors, IL-6 receptor
inhibitors and IL-1 antagonism can be continued without
modification, whereas vaccination should be more specifi-
cally timed in patients on abatacept and rituximab.®*

The Real-World Use of bDMARDs

TNF inhibitors are typically selected as a first-line biologic
agent as this class was the first of the bDMARDs

introduced and is therefore the most studied and familiar
to clinicians. Patient populations in randomised controlled
trials, however, poorly reflect those treated in the real-
world. Data from large observational studies on drug
retention or discontinuation may therefore be considered
a surrogate for both safety and effectiveness in the true RA
population.

In a retrospective observational study from
Australia,®® the discontinuation rate of TNF inhibitors
was 51% over seven years. Of all the bDMARDs, certo-
lizumab had the highest discontinuation rate within six
months of initiation; the most commonly cited reason
being a lack of efficacy. Another commonly cited reason
for drug discontinuation was adverse effects, for which
infliximab was most commonly ceased. Rituximab was
discontinued in only 28% of cases, whereas the other non-
TNF inhibitor bDMARDs abatacept and tocilizumab had
similar cessation rates to TNF inhibitors, at 47% and
52%, respectively. High TNF inhibitor discontinuation
rates were also demonstrated in a Japanese cohort;**
albeit somewhat lower than the Australian population.
The discontinuation rate of TNF inhibitors was between
25% and 34% in bDMARD-naive individuals. Again,
certolizumab was most commonly stopped due to a lack
of effectiveness in this population, while etanercept was
most commonly ceased due to adverse effects. The dis-
continuation rate of non-TNF inhibitor bDMARDs abata-
18.3% and 23.5%,

respectively. In a Canadian study® it was found that the

cept and tocilizumab were
retention rate for TNF inhibitors was higher than non-
TNF inhibitors; however, there was no significant differ-
ence between the groups for switching agent due to lack

of efficacy.

Biological DMARDs Under

Development

As per treat-to-target strategies, clinical remission, or at
least low disease activity, are now widely accepted man-
agement goals in the treatment of RA. This is a realistic
goal for a significant proportion of patients with RA, in
stark contrast to previously when RA was a highly dis-
abling disease with limited therapeutic options. However,
for the remaining patients who struggle to achieve treat-
ment targets, additional therapies are required. Fortunately,
the ongoing improved understanding of the pathogenesis
of RA is facilitating exploration of new molecular targets.
Approximately seventy potential drug targets are currently
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Table 2 Summary of EULAR and ACR RA Treatment Guidelines

EULAR

ACR

First-line

(Immediately at diagnosis)

Start csDMARD
(MTX preferred, if intolerant or
contraindicated use another csDMARD)

Start csDMARD
(MTX preferred in moderate-to-high disease activity,
hydroxychloroquine then sulfasalazine preferred in

low disease activity)

Second line
(At three months if no significant
improvement, or at six months if

complete remission not attained)

If no poor prognostic factors*: add second
c¢sDMARD

or

If poor prognostic factors*: add bDMARD or
tsDMARD

or

If poor prognostic factors* and unable to
tolerate csDMARD:s: preference IL-6i or
tsDMARD monotherapy.

Add any bDMARD or tsDMARD to csDMARD
or

If previous serious infection in the previous 12
months or history of NTMB lung disease:

add second csDMARD

or

If history of heart failure: add non-TNFi bDMARD or
tsDMARD to csDMARD

or

If history of lymphoproliferative disorder: add
rituximab to csDMARD

Third line and beyond

(At nine months if no significant
improvement, or at twelve months if
complete remission not attained)

Add bDMARD or tsDMARD to current
c¢sDMARD regimen.

or

Change to another bDMARD or tsDMARD in
combination with continued csDMARD

or

If failure of TNFi bDMARD: switch to another
TNFi bDMARD, or non-TNFi bDMARD or
tsDMARD

If failure of bDMARD or tsDMARD, change to
a bDMARD or tsDMARD of a different class, in
combination with continued csDMARD

Remission
(After six months of complete

remission)

Consider tapering bDMARD or tsDMARD
first, continue csDMARD.

If 6 months remission on csDMARD, consider
tapering csDMARD but beware of relapse risk.

Continuation of all DMARDs is recommended, even
if remission is achieved (and if this is not an option

tapering is recommended over discontinuation)

Additional information

Short-term glucocorticoids should be
considered when initiating or changing
¢sDMARD:s, but taper as quickly as possible

Initiation of csDMARDs without short-term
glucocorticoids is recommended over doing so with
glucocorticoids

Notes: *Poor prognostic factors = high number of swollen joints, high level of acute phase reactants, presence of early erosions, rheumatoid factor or anti-cyclic-

citrullinated peptide positivity, persistently high disease activity on csDMARD. Data from these studies.

14,50

Abbreviations: csDMARD, conventional synthetic disease modifying anti-rheumatic drug; MTX, methotrexate; bDMARD, biological disease modifying anti-rheumatic drug;
tsDMARD, targeted synthetic disease modifying anti-rheumatic drug; NTMB, non-tuberculous mycobacterial lung disease; IL6i, interleukin 6 inhibitor; TNFi, tumour

necrosis factor inhibitor.

in development, with the majority of these being
bDMARDs and tsDMARDs.®® Promising bDMARD tar-
gets include cytokines such as interleukins and granulo-
cyte-monocyte colony stimulating factor, transmembrane
activator and calcium modulator and cyclophilin ligand
interactor (TACI) which is involved in B cell differentia-
tion and proliferation, and agents targeting T cell activa-
tion or B and T cell costimulation.®

Further research into potential biomarkers that act as
predictors of response to treatment is also required to
facilitate precision medicine. At present, when selecting

a targeted treatment, a trial-and-error approach is adopted
taking into consideration patient factors and drug prefer-
ence. The discovery of biomarkers predicting medication
response will simplify management pathways, improve
outcomes and reduce healthcare costs.

Conclusion

The advent of bDMARDs has dramatically altered the treat-
ment landscape of RA. Disease remission or low disease
activity are now achievable goals for many patients who
have access to these therapeutics. The risk benefit for
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bDMARD:s is firmly established with long-term efficacy and
safety data for the differing biologic classes. There is no

question bDMARDs will remain integral to the management
of patients with RA for the foreseeable future in order to
optimise outcomes.
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work.
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