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ABSTRACT

The European Alliance of Associations for Rheumatology
recently defined difficult to treat (D2T) rheumatoid arthritis
(RA) and provided points to consider in its management.
This review summarises the key concepts of D2T-

RA that underpinned this recent guidance. D2T-RA is
primarily characterised by failure of at least two different
mechanism of action biologic/targeted synthetic disease-
modifying antirheumatic drug (DOMARDs) with evidence
of active/progressive disease. The basis for progressive
disease, however, is not limited to clear inflammatory
joint pathology, capturing wider contributors to treatment
cycling such as comorbidity, obesity and fibromyalgia.
This means D2T-RA comprises a heterogeneous
population, with a proportion within this exhibiting bona
fide treatment-refractory disease. The management
points to consider, however, emphasise the importance
of checking for the presence of inflammatory pathology
before further treatment change. This review suggests
additional considerations in the definition of D2T-RA, the
potential value in identifying D2T traits and intervening
before the development of D2T-RA state and the need

for real world evidence of targeted synthetic DMARD in
this population to compare to recent trial data. Finally, the
review asks whether the presence of D2T-RA implies a
failure to treat effectively from the outset, and the need for
pharmacological and non-pharmacological management
approaches to address the wider D2T-RA population
effectively.

INTRODUCTION
Significant therapeutic advances in the treat-
ment of people with rheumatoid arthritis
(RA) have improved their quality of life and
outcomes. The treat-to-target (T2T) strategy
promotes prompt diagnosis and efficient
initiation and titration of disease-modifying
antirheumatic drugs (DMARDs) including
progression to biologic (b) and targeted
synthetic (ts) DMARDs in line with the Euro-
pean Alliance of Associations for Rheuma-
tology (EULAR) RA management guide-
lines."

Despite the availability of advanced ther-
apies that target different cytokines and

= The European Alliance of Associations for
Rheumatology definition of difficult to treat (D2T)
rheumatoid arthritis (RA) captures a heterogeneous
population that have failed multiple mechanism of
action targeted therapies,

= Management of D2T-RA requires careful characteri-
sation for the presence or absence of inflammation to
support pharmacological and non-pharmacological
strategies,

= Further understanding of this population may identi-
fy new therapeutic targets and offer the opportunity
to intervene earlier in the disease course to mitigate
the development of D2T-RA.

molecular pathways, a sizeable proportion of
patients with RA sequence through multiple
therapies and remain symptomatic. Manage-
ment of this group, recently termed ‘Diffi-
cult to Treat’ (D2T) RA, is challenging, has
a limited evidence base, and is associated
with significant economic health burden.’
A recent survey in the Netherlands demon-
strated that D2T-RA patients incurred almost
twice the annual cost of direct healthcare util-
isation compared with non-D2T RA.” Indirect
costs such as informal help from family and
friends and reduced work productivity was
also reportedly higher.

The unmet need of this patient group is
increasingly recognised. Here, we review
the current definition and understanding of
D2T-RA, the management strategies that can
be employed to address this group of patients
and provide thoughts to advance this field
further.

CURRENT CONCEPT OF D2T RA

An international survey of rheumatolo-
gists was undertaken to capture the clinical
perspectives of D2T RA and to characterise
it further. This highlighted multiple compo-
nents for consideration, including number of
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different mechanisms of action)*
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b/tsDMARDs, biological and targeted synthetic disease-modifying anti-rheumatic drugs; CDAI, Clinical Disease Activity
Index; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; D2T, difficult-to-treat; DAS28-ESR,

Disease Activity Score assessing 28 joints using erythrocyte sedimentation rate; RA, rheumatoid arthritis.

* Unless restricted by access to treatment due to socioeconomic factors.

T If csDMARD treatment is contraindicated, failure of =two b/ftsDMARDs with different mechanisms of action is sufficient.
1 Rapid radiographic progression: change in van der Heijde-Modified Sharp Score 5 points in 1 year or a similar

progression in another validated scoring method.

Figure 1
Rheumatology.

DMARD:s failed, disease activity state and persistence of
patient symptoms.*

In 2021, a EULAR task force undertook an initiative
to define this group for greater consistency in clinical
and research settings. The task force confirmed D2T-RA
as the formal term to describe the patient population of
interest and established a EULAR definition comprising
three elements: history of failed treatments, features of
active disease and the perception of challenging RA by
the clinician and/or patient (figure 1).*

The first criterion of the EULAR definition of D2T-RA
refers to the fundamental concept of treatmentresistant
disease as evidenced by a history of multiple b/tsDMARD
failures. All patients must fail at least two b/ts DMARDs
of different mechanisms of action to qualify as D2T-RA,
equivalent to having reached phase 3 of the 2019 EULAR
management of RA.' The cut-off of >two b/tsDMARDs is
somewhat arbitrary but stipulating two different mecha-
nisms of action confers a meaningful drug-resistant state.
This is also consistent with trials and registry studies that
have illustrated diminished response from most treat-
ments following initial BDMARD failure.*® In real-world
practice, however, a refractory state typically follows
exhaustion of all available therapeutic options. The
absence of predictive treatment biomarkers and trial and

EULAR definition of difficult-to-treat rheumatoid arthritis (D2T-RA). EULAR, European Alliance of Associations for

error approach to prescribing has clearly contributed to
this state.”

Active or progressive disease is the second key criterion
of the EULAR definition, which may be evidenced by
one or more of a clinically meaningful indicators (a—d)
of suboptimal disease control with existing DMARD
therapy. Criterion 2e describing well-controlled disease,
but still having RA symptoms that are causing a reduc-
tion in quality of life diverges from the conventional
description of active RA. This frames D2T-RA within
a wider construct that may not be contingent on the
central tenet of inflammatory pathology. By including
patients that have sequenced therapies (criterion 1) and
satisfy an active D2T RA state characterised by criterion
2e, the EULAR definition for D2T-RA does not confine
itself to the specific notion of refractory RA. Similarly, the
final criterion 3 is deliberately non-specific and seeks to
capture challenging features in the wider management
of RA®

A subsequent study that employed this EULAR defini-
tion and compared D2T to non-D2T RA patients reflected
the breadth introduced by the definition and identified
several, diverse factors associated with D2T-RA; namely,
limited drug options due to adverse events, comorbidi-
ties, a mismatch between rheumatologist and patient
and the need for escalation of treatment, coexistent
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8 Rheumatoid arthritis

fibromyalgia and poor coping mechanisms. In addition,
three subgroups were described—(1) ‘non-adherent
dissatisfied patients’; (2) patients with ‘pain syndromes
and obesity’ and (3) patients closest to the concept of
‘true refractory RA’. This study emphasised the marked
heterogeneity of patients that are identified under the
EULAR D2T-RA definition.”

Management of D2T RA

The EULAR definition of D2T-RA provided an effective
framework to develop the EULAR points to consider
(PtC) in the management of D2T-RA. Indeed, while the
definition lends itself towards including a heterogeneous
patient group, the PtC advise DMARD strategies based
on clear demonstration of persistent active inflammatory
pathology, an overarching principle being ‘The presence
or absence of inflammation should be established to guide
pharmacological and non-pharmacological interven-
tions”."” This clarity is crucial in the management of D2T
RA to mitigate unnecessary cycling of further DMARD
therapies. One of the specific PtC highlights that muscu-
loskeletal ultrasound may be an effective tool where eval-
uation of inflammation proves challenging. This may
serve to reassure the rheumatologist and the patient if a
decision is made not to change DMARD despite ongoing
symptoms and measured disease activity.'' In this regard,
acceptance of a low disease activity state as stated in the
treat to target recommendations may be more appro-
priate.

This overarching principle also supports consideration
of other factors that may complicate accurate assess-
ment of disease activity state. Obesity and fibromyalgia
are highlighted as two prevalent conditions in people
with RA that should be accommodated when evaluating
disease activity and progression to D2T-RA. Secondary
fibromyalgia and osteoarthritis may overestimate patient
global health scores and tender joint count assessments.
Obesity may make accurate detection of swollen joint
count challenging and/or overestimate acute phase reac-
tants and contribute to an excess inflammatory drive and
phenotype.'? A reappraisal of the diagnosis and the need
to identify coexistent disease and/or mimics that may
interfere with the assessment of disease activity were also
recommended. Modern RA paradigms encourage us to
seek out new and early diagnoses of RA, risking misdi-
agnosis at the earliest stages of diseases when often still
evolving. The hazards of mimics and coexistent pathology
is relevant across a patient’s disease course including in
the older demographic when conditions such as polymy-
algia rheumatica and/or osteoarthritis may complicate
the clinical assessment."”

Subsequent PtC focus on pharmacological manage-
ment. Alimited evidence base was available for the EULAR
defined D2T-RA population specifically. Nevertheless,
where third/fourth line targeted disease modifying phar-
macotherapy is indicated, tocilizumab and emergent
data on Janus kinase (JAK) inhibitors (JAKi) have been
shown to be more effective than placebo. This contrasts

with other bDMARDs (TNFi, abatacept and rituximab)
that lack such evidence.'* A specific PtC also advises on
the benefits of selecting higher dose drug (where such
dose choice is an option and not precluded by comor-
bidity and safety concerns). This applies currently only
to intravenous tocilizumab and baricitinib (with higher
dose tofacitinib not an approved dose).

The other key factor that influences treatment decision
in RA generally and this group in particular, is co-morbidity
and specific safety concerns around certain therapeu-
tics. While the PtC emphasise the limited evidence base,
they highlight clinical scenarios where we have existing
guidelines to inform drug selection—such as hepatitis
B and C, and pregnancy.'’ In line with the EULAR RA
management guidelines, caution of tsDMARD JAKi use
and risk of VTE was emphasised." The draft 2022 update
of the EULAR Recommendations on the management of
Rheumatoid Arthritis advise evaluation of pertinent risk
factors for cardiovascular (CV) disease when conisdering
JAKi in individual treatment decision.'”

Finally, non-pharmacological management strategies
are included, particularly for patients where an absence
of inflammation, residual pain and secondary fibromy-
algia are key drivers. Education, self-management and
psychological interventions are advised to enable (1)
better shared decision making between the patient and
rheumatologist on the appropriate target of treatment,
thus minimising risk of ‘mismatch’ in expectations (2)
improved patient symptom profile and (3) effective
coping strategies.

The PtC, therefore, advise a systematic approach to
diagnose and assess D2T-RA more accurately before
cycling and intensifying DMARD.

What next?

Identifying D2T/challenging traits early and preventing progression
to D2T-RA

The D2T-RA definition is being applied increasingly
in clinical practice to identify a population of specific
concern and to consider tailored management strategies.

The current concept and definition of D2T-RA focuses
on established RA.? However, the D2T traits of individuals
with RA that have been associated with reaching D2T-RA
state compared with non-D2T-RA (smoking status, obesity,
adherence, fibromyalgia, comorbidity limiting treat-
ment options and so on) are likely to be present prior
to progressing to failure of at least 2 b/tsDMARDs."° 17
Although an evidence base is not available, it would seem
intuitive that identifying these and intervening at time of
diagnosis, in the early stages of disease could arguably, in
a proportion of patients, limit progression to a multidrug
failure D2T-RA state (figure 2).

Monitoring those with D2T (or perhaps more appro-
priate to term challenging) traits from time of diagnosis,
as opposed to focusing only on those reaching a D2T-RA
state following failure of several effective therapeutics
would have greater reach of our patient population. This
would encourage the clinical and research communities
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Figure 2 Postulated opportunity for interventions to
address difficult to treat traits early to modify a D2T-RA
course. RA, rheumatoid arthritis.

to focus efforts to intervene and prevent progression
to D2T-RA and not only manage once progressed to a
D2T-RA state (figure 2).

Key factors to consider with the definition of D2T-RA

The suggestion that D2T-RA be viewed as a broader
framework within which refractory RA is a subgroup has
been articulated previously.'"> D2T-RA with clear inflam-
matory involvement (as per the overarching principle
#2 of the EULAR PtC) represents a refractory group at
highest risk of poor outcomes such as CV burden, inter-
stitial lung disease, erosive damage and osteoporosis.'®
Distinguishing D2T-RA from refractory RA, terms that
currently, are used interchangeably would allow more
accurate characterisation, with refractory RA, a distinct
state that in the majority of cases, may stem from a D2T
disease course (figure 3). Confirming persistent inflam-
matory disease remains key to be able to identify bona
fide refractory RA. Admittedly, D2T-RA and refractory
RA, may develop in individuals without clear D2T traits,
although likely to a lesser extent.

Importantly, in those with coexistent comorbidity such
as grade III/IV heart failure, interstitial lung disease,
cardiovascular disease and diabetes, an optimal thera-
peutic approach may not be pursued initially due to safety

22 b/ts DMARD
= D2T-RA

D2T
course

22 b/ts DMARD
=D2T-RA

Persistent
inflammation
= Refractory
RA

b/tsDMARD: biologicaltargeted synthetic disease modifying anti-rheumatic drug; D2T: difficult to treat; RA: rheumatoid
arthritis

Figure 3 D2T (or challenging) traits, development of a D2T
course and the presence of refractory RA.
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DMARD: Disease modifying anti-rheumatic drug

Figure 4 Factors to consider in the definition of difficult to
treat rheumatoid arthritis.

concerns.”"# A refractory population may thus emerge
due to adverse risk:benefit assessment and prescribing
limitations (see later).

The current definition raises additional points of
importance. The entry criterion cut-off of failure of
2 different mechanism of action b/ts DMARDs is arbi-
trary, and groups together patients that may have failed
between 2 and 5 classes (+multiple within-class thera-
pies). Evaluation of response and how (and whether)
to accommodate primary failure vs acquired failure and
duration on prior treatments also merits discussion.

In addition, the different levels of disease activity that
trigger treatment between and even within individuals
over time are all factors that add to the complex make
up of this population (figure 4). A British Society for
Rheumatology Biologics Register for RA identified
several factors associated with refractory RA disease. Of
13502 patients recruited to the registry, 6% of patients
had received more than three different bDMARDs with a
median time to third bDMARD of 8 years. Interestingly,
patients diagnosed from 2011 were 15 times more likely
to be identified as being refractory, possibly reflecting
a stronger treat to target approach and increased avail-
ability of different DMARDs rather than evidence for
greater risk of refractory disease in the modern era.” The
cut-off in glucocorticoid dose greater than 7.5 mg daily as
a reflection of ineffective b/tsDMARD is debatable, and
doses of 7.5mg daily and lower risk being an ongoing
contributor to comorbidities and/or D2T trajectory.2
Incorporating intermittent use of oral and/or intramus-
cular glucocorticoid in the assessment is challenging, and
our still liberal use is likely to be masking the true extent
of refractory RA.%
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It is not feasible and not necessary perhaps to accom-
modate all these factors into a definition. Nevertheless,
the definition may benefit from refining in the future
and these issues may help in our understanding of this
group of patients.

Key factors to consider in the management of D2T-RA

While data on current therapeutics in a D2T-RA equiva-
lent cohort have been reported, there remains a need to
confirm in real-world practice and identify new targets
for this population. The emergence of JAKi trials in more
refractory populations is providing a basis for pursuing
this therapeutic strategy in our current clinical prac-
tice.”* " A fundamental question is whether ‘true’ refrac-
tory RA exists (that requires a biological understanding
to answer fully) and the pharmacotherapeutic approach.
The presumption is that other forms of D2T-RA may be
characterised predominantly by confounders that jeop-
ardise otherwise potentially effective treatment responses;
whereas true refractory RA, persistent inflammatory RA
in the face of such treatments, may comprise tractable
targets that have evaded current therapeutic strategies.
The stratification of D2T-RA into a persistent inflam-
matory refractory subgroup vs non-inflammatory state
would reduce the ‘noise’ of other confounders and help
identify relevant pathways for future intervention studies
towards stronger confirmation of drug success. More
effective implementation of the overarching principle #2
of the EULAR PtC and use of ultrasound or similar where
needed to confirm the presence of inflammatory activity
before cycling b/tsDMARDs, would be anticipated to
reduce the overall refractory RA population and/or at
least the non-inflammatory subgroup.

Greater comorbidity exhibited in D2T-RA, however,
complicates treatment decision even when options may
exist. This has been brought into focus with the results
from the post-authorisation safety study, Oral Surveil-
lance (ORALSURYV). In a patient population enriched
for CV disease (CVD), ORALSURYV showed tofacitinib, a
JAKI and JAK3 inhibitor, not to be non-inferior to TNF-
inhibitor for the coprimary endpoints of major adverse
cardiovascular events (MACE), and malignancy.” Subse-
quent post hoc analyses indicate the risk for MACE and
malignancy appears to be mainly associated with those
with a past history of CVD and/or at high risk of CVD,
clinical features that may be more prevalent in a D2T-RA
population.” The need for disease control to minimise
adverse consequences of RA, including CV comorbidity,
against a potentially greater risk associated with a ther-
apeutic agent is a delicate balance that needs careful
discussion with the patient.

It is also important to maintain monitoring of patients
who at some point qualified as being in an (active)
D2T-RA state but now have effective disease control.
This group remains at risk of reverting to D2T-RA—for
example, the patient who has achieved controlled disease
on their fourth or fifth b/tsDMARD and would perhaps
not be captured in the current definition compared with

a patient having just failed a second targeted therapy with
moderate or high disease activity. Although it is likely that
the former individual would have a poorer quality of life
(reflected in criteria 2e and 3), a management approach
thatisnotcontingenton asingle time point disease activity
state and takes a longitudinal view would be useful going
forwards. This population is also important to investigate
to understand the immunopathogenic basis of reaching
a refractory state.

Re-evaluating outcomes of early RA studies

Finally, the treat to target management paradigm and
the use of highly effective therapies in a timelier fashion
do not appear to have removed the undesirable trajec-
tory to D2T and refractory RA. This raises the question
of whether we are failing to treat effectively from the
outset. Pragmatic studies with longer-term outcomes to
identify patients that reach a D2T/refractory state need
to be conducted alongside the conventional short-term
early RA intervention studies to evaluate for progression
to refractory RA.

Recognising the multifactorial basis for progression
to D2T-RA, a multipronged management approach
is needed to address the risk of developing D2T-RA
and its management. The PtC and algorithm present
pharmacotherapy (through immunosuppression) and
non-pharmacological interventions as dichotomous
management strategies of choice—in reality, a large
proportion of patients would benefit from both.'’ Recog-
nising the different components that contribute to
a D2T-RA state (figure 5) is essential for tailored care.
Testing management strategies that combine pharma-
cological and non-pharmacological intervention would
represent a shift in pragmatic clinical trial design that

Resistant
inflammation
(joint +/-
systemic)

\

/

Systemic
Long-term comorbidities
consequences
Exaggerated
Damage inflammation
Sarcopaenia Safety

Patient
reported
outcomes

Depression

D2T difficult to treat; RA- rheumatoid arthritis

Figure 5 The multiple contributors to a difficult to treat
rheumatoid arthritis state.
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reflects the needs of the real-world population. If shown
to be successful, it would provide a stronger basis to lever
the necessary multidisciplinary resources for implemen-
tation into clinical pathways and services. This approach
aligns with a ‘dual target’ strategy suggested by Ferreira
et alin response to the risks of overtreatment with immu-
nosuppression in pursuit of a treatment target that may
not be achievable with DMARD alone. The authors
recommended a strategy for control of inflammation
and another for control of disease impact to deliver more
complete benefit to individual patients.

|dentifying the basis for D2T-RA

We do not have a handle yet of the immunopathogenic
characterisation of recalcitrant disease although data are
emerging.” It is beyond the scope of this article to discuss
the potential biological basis of D2T-RA and within this,
refractory RA, which has been discussed previously.'®
Stratification according to the presence and absence of
inflammation would be an important first step and align
with the EULAR PtC. Conversely, defining highly curated
disease cohorts in this context may lead to oversplitting
of patient groups with limited validity in the scientific
investigation as this risks (dis)missing the potential inter-
actions between environmental and biological traits that
convergemay contribute to D2T-RA and refractory states.

CONCLUSION

Despite treating to target and the availability of a range
of advanced therapies, D2T-RA remains a relevant clin-
ical problem in 2022. The EULAR definition of D2T-RA
provides an effective basis to identify this group, closely
monitor and intervene in clinical practice. Recalcitrant
inflammatory disease that associates conventionally with
the term refractory RA can be seen to exist within the
wider context of D2T factors. The definition of D2T-RA
will likely evolve to describe D2T and/or refractoriness
more clearly.

An individual’s ‘true’ disease state is a culmination and
interplay of a whole host of factors including social deter-
minants of health, coexistence of comorbidities, compli-
ance and wider health literacy. Research is needed in the
field to refine the definition and understand the risks
and predictors and underlying mechanisms. It is also vital
to not only recognise those in an ‘active’ disease state but
those who have been refractory to multiple therapies.
One would anticipate that more effective implementa-
tion of the overarching principle (#2) of EULAR PtC
into clinical practice, would ensure more accurate basis
for DMARD cycling and less progression to D2T-RA. This
would enable clearer demonstration of an inflammatory
drug-resistant group that warrant new therapeutics vs
those that require more intensive non-pharmacological
strategies.

Clinical trials confirm the benefit of some of the
currently available b/ts DMARDs but further interroga-
tion, especially in real-world populations is needed. The

incidence of comorbidities that may already identify D2T
traits and the impact of comorbidities, particularly where
particular risks with therapies have been identified,
would benefit from further investigation. It is unclear
whether the specific sequence of b/tsDMARDs and/or
resistance to specific drugs influence progression to a
D2T-RA and refractory state. Combined pharmacolog-
ical and non-pharmacological strategies if appropriate
should be tested based on the drivers of persistent disease
activity and symptoms.

Finally, more effective strategies early in disease and
sequencing may change the trajectory and prevent devel-
opment of future D2T-RA. Nevertheless, the presence of
recalcitrant disease highlights the need for continued
target discovery and therapeutic pipeline.
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