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Abstract 
Difficult-to-treat RA (D2T RA) is an area of high unmet need. The prevalence reported in the first D2T RA cohort studies ranged from 5.5% to 
27.5%. Key to the definition is a conviction by the patient and/or rheumatologist that disease management has become problematic and failure 
of at least two biological or targeted synthetic DMARDs. D2T RA is a multifactorial disease state which was reflected in data from D2T RA co
hort studies: these pointed towards high prevalence of comorbidities and/or lower socioeconomic status in D2T RA subgroups, while others 
had persistent symptoms without these factors being present. A holistic approach is necessary to identify the root problems underlying D2T RA 
in individual patients. In this review, biological and non-biological drivers that should be considered to be optimized will be discussed in view of 
what we have learned from patient data emerging from the first D2T RA cohort studies.
Keywords: difficult-to-treat RA, D2T RA, rheumatoid arthritis, patient management. 

Introduction
RA is the most common inflammatory joint disease, having a 
major impact on a patient’s quality of life and ability to par
ticipate in society [1]. Several changes in the landscape of RA 
management have been made since the beginning of this cen
tury, including treat-to-target treatment strategies aiming at 
achieving remission or low disease activity as early as possi
ble, strict monitoring of disease activity and the introduction 
of biological/targeted synthetic DMARDs (b/tsDMARDs) [1, 
2]. Cycling of b/tsDMARDs in those not responding suffi
ciently to first-line treatment with conventional synthetic 
DMARDs (csDMARDs) is the norm, but treatment goals are 
not achieved in a significant proportion of patients [2–5]. 

Until recently, the absence of uniform terminology and crite
ria has hampered progress in the field. The formation of a 
dedicated EULAR Taskforce has led to a definition for 
difficult-to-treat (D2T) RA [6]. The identified contributing 
factors and proposed points to consider for patient manage
ment will be discussed in this narrative review, followed by 
an in-depth discussion of real-world evidence from cohorts 
based on the EULAR D2T RA definition.

Defining D2T RA
A first step in improving care in these RA patients with unmet 
needs is addressing the problem with uniform terminology. 
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With this goal in mind, a EULAR task force was established in 
2018. The term ‘difficult-to-treat’ (D2T) was unanimously 
agreed upon as it is broad enough to comprise the intended 
population and is already in use in several other medical spe
cialties [6, 7]. D2T RA is an umbrella term for a heterogeneous 
disease state, in which multiple factors—e.g. comorbidities, 
low socioeconomic status (SES), altered pain processing and 
biological factors—can underly current symptoms (Fig. 1).

The definition consists of three criteria that all need to be 
present in D2T RA, comprising treatment failure, signs of ac
tive/progressive disease and the notion that disease manage
ment has become problematic (Table 1) [6]. Included within 
the definition are patients with low disease activity based on 
validated measurement tools but still having symptoms that 
are causing a reduction in quality of life. Cycling of 
DMARDs might not be an appropriate management strategy 
in these patients, yet their symptoms still need to be 
addressed. Other terminology for this subgroup includes 
non-inflammatory refractory RA [3] or refractory inflamma
tory arthritis with persistent symptoms (rather than persistent 
inflammation), but their use often is ill-defined and not based 
on international consensus [8].

Comorbidities and SES in D2T RA
It has been well documented that the proportion of RA 
patients with extra-articular manifestations—such as 

nodules, concomitant Sj€ogren’s disease, pyoderma gangreno
sum and vasculitis—has declined over time as a reflection of 
patients’ improved outcomes with new effective treatment 
strategies. [1] In this day and age, RA patients are still at in
creased risk of accruing comorbidities, something that is es
pecially pronounced in D2T [9–11]. These predominantly 
include infections, osteoporosis, lung disease, diabetes and 
depression, and can partially be ascribed to the use of immu
nosuppressive medication including glucocorticoids [9, 10]. 
Additionally, D2T RA patients are at increased risk of devel
oping comorbidities secondary to uncontrolled inflammation 
such as cardiovascular disease [9, 10]. The presence of 
comorbidities may already warrant caution prior to D2T RA 
diagnosis as they predict poorer disease outcome [12]. 
Although we often fail to address this topic with our patients, 
lower SES is associated with functional decline [13]. Worse 
outcomes were seen in patients with low SES independently 
of comorbidities [14]. As part of management and risk assess
ment approach in RA, both a patient’s medical and social 
context should be considered.

Pain and pain processing as a factor 
complicating D2T RA
Pain in RA is a complex sensation comprising nociceptive 
pain from joint damage and inflammation [15]. Exacerbated 
pain sensitization may be brought up by fatigue and 
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Figure 1. Factors contributing to difficult-to-treat RA 

Table 1. Definition of D2T RA

All three criteria need to be present in D2T RA:

(i) Treatment according to EULAR recommendations and failure of ≥2 b/tsDMARDs (with different mechanisms of action)a after failing 
csDMARD therapy (unless contraindicated)b

(ii) Signs suggestive of active/progressive disease, defined as ≥1 of:
(a) At least moderate disease activity (according to validated composite measures including joint counts e.g. DAS28-ESR >3.2 or CDAI >10)
(b) Signs (including acute phase reactants and imaging) and/or symptoms suggestive of active disease (joint related or other)
(c) Inability to taper glucocorticoid treatment (below 7.5 mg/day prednisone or equivalent)
(d) Rapid radiographic progression (with or without signs of active disease)c

(e) Well-controlled disease according to above standards, but still having RA symptoms that are causing a reduction in quality of life
(iii) The management of signs and/or symptoms is perceived as problematic by the rheumatologist and/or the patient

a Unless restricted by access to treatment due to socioeconomic factors.
b If csDMARD treatment is contraindicated, failure of two or more b/tsDMARDs with different mechanisms of action is sufficient.
c Rapid radiographic progression: change in van der Heijde-modified Sharp score ≥5 points at 1 year. D2T DA: difficult-to-treat RA; b: biological; CDAI: 

clinical disease activity index; cs: conventional synthetic; DAS28-ESR: disease activity score assessing 28 joints using ESR; ts: targeted synthetic.
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depression, which are highly prevalent in RA [10, 15, 16]. Pain 
processing is still mostly uncharted territory. Functional MRI 
studies recognized areas in the brain of RA patients associated 
with fatigue [17, 18] and even with response to b/tsDMARD 
treatment [17–20]. Moreover, non-response to DMARDs was 
associated with dysregulated central pain processing [17]. 
Inflammatory and non-inflammatory pain management require 
a different approach. Treatment of the latter should be focused 
on non-pharmacologic interventions based on a patient’s indi
vidual needs such as physiotherapy, psychological or social in
tervention, ergotherapy or weight reduction [21]. Cycling of b/ 
tsDMARD should be avoided in the absence of inflammation, 
which is strongly emphasized in the treatment algorithm of the 
EULAR points to consider for D2T RA (Fig. 2).

Biological factors contributing to ongoing 
inflammation in D2T RA
The patient population encompassed by the D2T RA defini
tion is heterogenic and includes RA patients with ongoing in
flammation regardless of treatment with multiple DMARD 
lines. In literature this subgroup is sometimes referred to as 
‘persistent inflammatory refractory RA’ or ‘true refractory 
RA’ [3, 8]. Recent technological breakthroughs in synovial 
tissue mapping has provided a biological underpinning for 
the assumption of RA as a pathophysiological heterogeneous 
disease. Distinct cell-type subsets, explained as cell-type 
abundance phenotypes (CTAPs), were recognized in RA, 

combining single-cell RNA sequencing, surface proteins and 
histological data [22]. An additional study in this novel co
hort suggested that CTAPs are influenced by pharmacologi
cal treatment [23]. B-lymphocytes were more abundant in 
patients treated with csDMARDs alone, and the endothelial– 
fibroblast–myeloid CTAP was overrepresented in patients 
treated with b/tsDMARD [23]. CTAP classification could be 
made in bulk RNA data from the R4RA trial [22, 24]. In the 
R4RA trial, responsiveness to rituximab and tocilizumab in 
RA patients not responding to treatment with csDMARDs 
and TNF inhibitors was prospectively studied. Superiority of 
tocilizumab vs rituximab in those with low B-cell signatures 
was demonstrated, while no difference was found in those 
with high B-cell signatures [24, 25]. Non-response to both 
tocilizumab and rituximab was associated with the fibroblast 
CTAP [22]. The findings from these landmark studies echo 
earlier work from different investigators. Based on immune 
histochemistry, different cellular subsets were found [26]. A 
pauci-immune subset was associated with non-response to 
TNF-α blockade [26]. The latter group is of particular inter
est in the context of D2T RA patients with ongoing inflam
mation, as patients with pauci-immune synovitis consistently 
respond less favourably to bDMARDs.

Further studies are needed to determine whether indeed the 
pauci-immune phenotype or fibroblast CTAP is more preva
lent in D2T RA patients with ongoing inflammation and if 
this disease state is driven by pro-inflammatory fibroblasts 
rather than immune cells [27].
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Figure 2. Treatment algorithm for difficult-to-treat RA as based on the EULAR point to consider for the treatment of RA. aAdapted figure from. Nagy et 
al. [32] 
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Management of D2T RA
A busy clinic rarely is the best setting for a clinician to reflect 
on the often multiple needs of a patient in pain, let alone a 
patient with highly complex D2T RA. Yet allocating extra 
time to review a suspected case of D2T RA is essential to de
crease its burden. Not only to improve our patients’ quality 
of life but also to decrease the societal impact of D2T, as a 
cost-of-illness study found the mean annual costs of D2T RA 
to be twice as high as non-D2T RA (e37 605 vs 
e19 217) [28].

The management of D2T RA includes the need to review 
the diagnosis of RA, address non-adherence to treatment, 
improve comorbidities where possible, and explore non- 
pharmacological interventions and self-management programs 
[21, 29]. Additional tests in case of discrepancy between signs 
and symptoms should be requested to prevent both over- and 
undertreatment [30, 31]. Complementing the 2019 EULAR 
recommendations for the management of RA a treatment algo
rithm was drawn up in the EULAR points to consider for D2T 
RA (Fig. 2) [32]. Given the fact that many such interventions 
take time to alter disease course, patients should be engaged in 
clinical decision-making and setting of treatment goals.

Ultimately, we want to prevent D2T RA, or delay reaching 
a diagnosis of D2T disease, which negatively impacts on the 
patient, also in the longer-term. A holistic approach should 
be part of standard patient care in RA. In reality, however, 
time and resources are limited and tools to predict D2T RA 
would be of great help to decide who needs early intervention 
and close monitoring. First efforts to identify predictive fac
tors have been made [33, 34] but a validated predication 
model is yet to be developed.

Real-world evidence from D2T RA 
patient cohorts
Based on the definition of D2T RA, several studies have been 
conducted (search strategy in Supplementary Fig. S1, avail
able at Rheumatology online). Most data were collected ret
rospectively and not all researchers were able to include 
patients based on the more subjective D2T RA criteria (e.g.  
Table 1, criteria 2e and 3, Supplementary Table S1, available 
at Rheumatology online, for criteria used), which should be 
kept in mind. We will discuss findings described in eleven 
cohorts from Japan, the Netherlands, Spain, Italy, South 
Korea and Argentina. An overview of study results can be 
found in Table 2, two studies were not included in this table 
as no comparison was made between D2T RA an non- 
D2T RA.

D2T RA is highly prevalent
When looking at these study results, the extent of the prob
lem becomes apparent with a D2T RA prevalence ranging 
from 5.5% [34] to 27.5% [35]. Differences in prevalence are 
not clearly explained; possible overrepresentation in tertiary 
centre–based cohorts can be considered, although the highest 
prevalence was found in a secondary centre. Moreover, in 
two studies by Jung et al. and Yoshii et al. only patients on b/ 
tsDMARDs were included, they showed a D2T RA preva
lence of 10% and 22%, respectively [36, 37]. Even when us
ing uniform terminology for D2T RA, the context in which 
study populations exist worldwide is expected to vary 
greatly. Yet, the prevalence of D2T RA appears to exceed 

previous estimates [38, 39], stressing the need for improve
ment in this challenging population.

D2T RA patients have more comorbidities
Despite differences in study design, similarities among the 
D2T RA populations seem to emerge. General patient charac
teristics were mostly similar, including age and gender. Only 
in the study by Takanashi et al. were D2T RA patients female 
dominant (90% vs 83%) [40]. D2T RA patients were not 
older compared with non-D2T RA (Table 2). In the three 
studies that did find age differences, D2T RA patients were 
either younger (Yoshii et al., 62 vs 67 years; Roodenrijs et al., 
60 vs 65 years) or had their initial RA diagnosis at a younger 
age (Roodenrijs et al., 42 vs 48 years; Leon et al., 46 vs 
56 years) [34, 37, 41].

Comorbidities were more common in all but one of D2T 
RA cohorts. D2T RA patients in the Roodenrijs study had 
more often interstitial lung disease (10 vs 2%), infections 
(54% vs 15%), osteoporosis (37% vs 17%), gastrointestinal 
disease (19% vs 7%), ILD (10% vs 2%) and FM (38% vs 
9%) [41]. Takanashi et al. reported more hospital admissions 
due to infection (22% vs 5%) and more often lung comorbid
ities (23% vs 12%). Moreover, D2T RA patients had a 
higher rheumatic disease comorbidity index (RDCI 1.1 vs 
0.8) same was reported by Yoshii et al. (RDCI 4.4 vs 3.5) 
[37, 40]. In the Hecquet cohort, D2T RA patients were more 
likely to have diabetes (14% vs 6%) and ILD (24% vs 7%). 
Garcia-Salinas et al. reported more frequent anaemia (26% 
vs 15%) and Jung et al. more cardiovascular disease (33% vs 
26%) more frequent rheumatoid nodules (4.4% vs 2.1%) 
[35, 36, 42].

The studies by Watanabe et al. and Leon et al. both aimed 
to identify risk factors for development into D2T RA—data 
on comorbidities were collected at the first recorded visit 
which was prior to D2T RA diagnosis [34, 43]. Patients that 
would eventually progress to D2T RA more often had lung 
(34% vs 19%) or neurological (9% vs 3%) comorbidities in 
the Watanabe cohort and dyslipidaemia (29% vs 14%) and 
liver disease (6% vs 1%) in the Leon cohort [34, 43].

Regarding mental comorbidities, Roodenrijs et al. found 
higher rates of depression (15% vs 4%) and anxiety (7% vs 
4%) [41]. Novella-Navarro et al. made no direct comparison 
between D2T RA and non-D2T RA but separated patients in 
three groups, namely D2T RA patients that (i) required b/ 
tsDMARD switch due to inefficacy; (ii) due to other reasons 
such as comorbidities, side effects and non-adherence; and 
(iii) non-D2T RA in disease remission for at least 5 years after 
using one b/tsDMARD [44]. Anxiety and depression were 
highly prevalent in D2T RA (group 1, 29%; group 2, 28%; 
group 3, 16%) [44]. Giollo et al. found no statistically signifi
cant difference in depression and anxiety (6.3% vs 6.6%), as 
did Takahashi et al. for depression (2.3% vs 1.2%) [33, 40]. 
Leon et al. reported a trend to more frequent depression in 
D2T RA patients at RA diagnosis but this difference did not 
meet statistical significance (11% vs 5%) [34]. D2T RA 
patients with predominant comorbidities were discussed in 
the Roodenrijs [41], Takanashi [40] and Novella-Navarro 
[44] studies. Although the reported comorbidities varied 
strongly, they are a well-recognized factor complicating RA 
management and, through various mechanisms, contribute to 
D2T RA status. Optimizing comorbidities where possible is 
recommended in disease management of D2T RA [32].
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D2T RA patients may receive suboptimal treatment 
with csDMARDs
Concomitant use of csDMARDs during b/tsDMARDs treat
ment is recommended in RA management recommendations, 
as multiple studies confirmed beneficial effects of combined 
use [45]. However, three studies by Roodenrijs et al., Giollo 
et al. and Jung et al. observed that D2T RA patients used less 
often csDMARDs as concomitant treatment (71% vs 86%; 
43% vs 60%; 74% vs 82%) [33, 36, 41]. Moreover, Jung 
reported less use of csDMARDs prior to start of b/ 
tsDMARDs in D2T RA (86% vs 95% MTX; 30% and 40% 
SSZ; and 12% and 28% LEF) [36].

Two studies reported on MTX delay at RA diagnosis. In 
the Giollo cohort, D2T RA patients more often had a delayed 
start of MTX of >3 months (84% vs 66%) [33]. This finding 
was not observed by Leon et al., who found no difference in 
time to treatment with csDMARDs at RA diagnosis [33]. Use 
of csDMARDs at D2T RA diagnosis was not reported [33].

Not all D2T RA cohort studies observed less csDMARD 
use in D2T RA. Hecquet et al. and Watanabe et al. found no 
differences [42, 43]. Garcia-Salinas et al. reported a higher 
average MTX dose (15 vs 13 mg) in D2T RA and Novella- 
Navarro et al. and Ochi et al. did not reported on this [35, 
44, 46].

Yoshii et al. and Takanashi et al. did not find differences in 
concomitant use of csDMARD in D2T RA either [37, 40]. 
However, they did observed other differences related to 
csDMARDs. Yoshii et al. only included patients that used b/ 
tsDMARDs for >1 year and followed treatment effect over 
time. MTX use at first recorded visit was comparable be
tween non-D2T RA and D2T RA. However, when 

comparing D2T RA patients that were going to fail their last 
prescribed b/tsDMARD and D2T RA patients with treatment 
success, the treatment failure group (n¼49) used statistically 
significantly lower doses of MTX, although differences were 
small with 8.6 vs 9.1 mg/week [37]. Takanashi et al. found 
no difference in MTX use, but reported that greater numbers 
of csDMARDs had been prescribed in D2T RA (2.5 vs 1.8) 
while contraindications or intolerance to MTX were more 
frequent (27% vs 16%) [40]. Especially in the subgroup of 
patients where comorbidities were thought to be key drivers 
of D2T RA status, only 29% of patients were on MTX, 
though this was only a small proportion of the total D2T RA 
population [n¼ 17 (10%)] [40]. Vice versa, Novella-Navarro 
reported concomitant use of MTX in 86% of D2T RA 
patients categorized as ‘treatment inefficacy’ which was 
higher than patients with D2T RA due to ‘other’ reason in
cluding comorbidities and side-effects (76%), however this 
difference did not reach statistical significance 
(P¼ 0.28) [44].

It is very likely that suboptimal csDMARD treatment ham
pers b/tsDMARD efficacy, as csDMARD are also the corner
stone in D2T RA treatment when following treat-to-target 
strategies. Future studies are needed to bring to light the ef
fect of csDMARDs to b/tsDMARD inefficacy in the D2T 
RA population.

Lower SES contributes to D2T RA
The association between lower SES and worse disease out
come was confirmed in all three D2T RA studies that 
reported on SES. First, Roodenrijs found lower SES at RA di
agnosis to be an independent risk factor of development to 

Table 2. Clinical characteristics in D2T RA compared with non-difficult to treat controls

Roodenrijs Watanabe Takanashi Yoshii Leon Hecquet Giollo Garcia-Salinas Jung

D2T RA, n (%) 52 (n/a) 53 (7.9) 173 (10.1) 71 (21.5) 35 (5.5) 76 (26) 48 (24) 76 (27.5) 271 (10.7)
Median b/ts DMARD in D2T  

RA/non-D2T RA
3 e/0 n/a 2.1/1 n/a n/a 4.5/1.1 3/2 2.2/n/a 2/0

Female sex ¼ ¼ " ¼ ¼ ¼ ¼ ¼ ¼

BMI/weight ¼ ¼f # n/a n/a ¼ n/a ¼ ¼

Age # n/a ¼ # n/a ¼ ¼ ¼ ¼

Age at disease onset # ¼ ¼ n/a # n/a ¼ n/a n/a
Smoking ¼ ¼f ¼ n/a n/a ¼ n/a ¼ ¼

Socioeconomic status #a n/a #c n/a n/a # n/a n/a n/a
Any comorbidities " "f " " "f " ¼ " "

Depression/anxiety " n/a ¼ n/a ¼f n/a ¼ n/a n/a
FM " n/a n/a n/a n/a n/a ¼ n/a n/a
MTX use or dose # ¼ #b #d n/a ¼ # " #

GC use or dose " " " " n/a " " ¼ ¼

RF titre or % positive ¼ "f " " "f " ¼ " ¼

ACPA titer or % positive ¼ ¼f " " ¼f n/a ¼ " ¼

DAS28-CRP at RA diagnosis n/a " n/a n/a ¼ n/a ¼ n/a "

CRP ¼ ¼f " n/a n/a ¼ " ¼ "

ESR ¼ ¼f " n/a n/a n/a ¼ ¼ ¼

Erosions X-ray ¼ n/a n/a n/a n/a n/a ¼ " ¼

Non-adherence "g n/a n/a n/a n/a n/a n/a n/a n/a

Green shading with " indicates higher/more prevalent, red shading with # lower/less, and blue shading with ¼ indicates no difference.
a Lower socioeconomic status at RA diagnosis was a risk factor for D2T RA.
b More intolerance or contra-indications to MTX.
c Lower socioeconomic status resulted in D2R RA because limited access to b/ts/DMARD.
d D2T RA patients that failed their next treatment in this study used lower MTX doses. Overall use or MTX dose did not differ.
e Failed b/tsDMARDs with different mechanism of action.
f At RA diagnosis.
g Discrepancy between prescribed and delivered drugs. D2T DA: difficult-to-treat RA; b: biological; ts: targeted synthetic; MTX: methotrexate; GC: 

glucocorticoids; DAS28-ESR: disease activity score assessing 28 joints using ESR.
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D2T RA [41]. Second, Hecquet reported an overrepresenta
tion of lower-income status in D2T RA based on profession 
(60% vs 47%) [42]. Third, Takanashi et al. observed that 
lower SES status in D2T RA hampered treatment intensifica
tion [40]. Fewer b/tsDMARDs were prescribed in a subgroup 
of D2T RA patients where SES was deemed to be at the base 
of D2T RA diagnosis according to the investigators. In line 
with this observation, Ochi et al. reported ‘economic reasons’ 
as cause of b/tsDMARD treatment cessation in 38% of RA 
patients that prematurely stopped treatment [46]. To put this 
in perspective, adverse events accounted for only 20% of 
patients discontinuing antirheumatic treatment [46]. Despite 
the presence of a well-funded healthcare system in these two 
cohorts, b/tsDMARDs were apparently less available to low 
SES patients [40]. Important to note, although not repre
sented in the studies reviewed here, is the extensive group of 
RA patients in low-income countries with uncontrolled 
symptoms due to lack of financial support to get treated with 
b/tsDMARDs.

Not all studies reported on SES and we still need to learn 
what elements of SES increase risk of developing D2T RA 
[13]. Filling in the needs where present is warranted, these 
may be educational, focused on lifestyle improvement, 
addressing comorbidities or financial issues.

Possible true refractory D2T RA remains hard to 
characterize
Several D2T RA cohort studies reported on a subgroup of 
patients needing to switch between classes of b/tsDMARD 
because of inefficacy rather than side effects, probably includ
ing. D2T RA patients with ongoing inflammation, reflecting 
true refractory RA.

Roodenrijs et al. performed a cluster analysis and identified 
three subgroups in their cohort of 52 D2T RA patients dem
onstrating heterogeneity [41]. Two subgroups displayed char
acteristics fitting with non-inflammatory reasons for D2T RA 
status, which were: patient dissatisfaction and treatment non- 
adherence in one subgroup (n¼17) and poorer coping, 
higher occurrences of FM, anxiety and obesity in the other 
subgroup (n¼8) [41]. In the third subgroup (n¼27), these 
characteristics were lacking. Only in this third subgroup, the 
rheumatologists more commonly wished to intensify treat
ment, compared with the other groups, while in the other 
two groups patients wished to intensify treatment more com
monly. These findings may reflect work in early RA where 
discordance between patient- and clinician-reported disease 
predicted poorer outcome [31, 47]. Also, erosions on X-rays 
were numerically more frequently observed in the third sub
group, although statistical significancy was not reached (sub
group 1, 59%; subgroup 2, 57%; subgroup 3, 78%; 
P¼ 0.33). This latter subgroup may reflect the ‘true refrac
tory’ D2T RA patient [41].

Novella-Navarro et al. grouped D2T RA patients based on 
reason for b/tsDMARD switch into ‘inefficacy’ (n¼86, 
70.5%) and ‘other’ (n¼36, 29.5%; such as contra- 
indications, drug intolerance, non-adherence, etc.) aiming to 
predict D2T RA-other status [44]. The D2T RA-other 
patients had a longer interval between RA diagnosis and 
bDMARD initiation (9.5 vs 5 years), lower DAS28 (4.9 vs 
5.7), less extra-articular manifestations (8.3 vs 26.7%) and a 
lower patient global health assessment (40 vs 54) at initiation 
of first b/tsDMARD compared with the D2T RA-inefficacy 

group [4, 44]. Whether these D2T RA-inefficacy patients had 
signs of ongoing inflammation was not mentioned [48].

Takanashi et al. reviewed all cases for their believed main 
driver of D2T RA status based on expert opinion. Of the 172 
D2T RA patients, 59 (34%) were considered multi-drug re
sistant, other subgroups were characterized by comorbidities 
and lower SES (as mentioned before) [40]. The multi-drug re
sistant patients had used an average of 3.9 b/tsDMARDs and 
had a higher HAQ Disability Index compared with the other 
D2T subgroups, but not higher CRP or ESR. No further eval
uation of persistent inflammation or synovitis within this 
population was performed [40].

Treatment inefficacy can stem from uncontrolled inflam
mation as well as non-inflammatory factors such as concomi
tant pain syndromes and depression. Ultrasonography as a 
tool to examine the presence of inflammation was put to the 
test in the Garcia-Salinas cohort. Ninety-three percent of 
D2T RA patients had signs of synovitis (at least grade 2 
power Doppler ultrasonographic activity) [35]. However, 
when repeating ultrasound evaluation after 1 year, only 45% 
of D2T RA patients had ultrasonographic activity, this dis
crepancy remained unexplained [35].

Identifying D2T RA patients with ongoing inflammation, 
that qualify for b/tsDMARD switch, remains a challenge. It is 
up to the rheumatologist to review and investigate the main 
drivers of D2T RA status, including evaluation of the presence 
of persistent synovitis (Fig. 2). The EULAR D2T RA manage
ment points to consider recommend using ultrasonography 
when in doubt [32]. The added value of ultrasonography in 
D2T RA still needs to be determined in clinical studies.

D2T RA state can be reversible
It is important to note that D2T RA is, for many patients, a 
reversible condition. We do not know yet what proportion of 
the D2T RA population truly has ongoing symptoms after all 
DMARD options are exhausted and non-pharmacological 
interventions are attempted. However, response rate to b/ 
tsDMARDs in D2T RA were reported in some cohorts.

In the study by Yoshii et al. [37] only patients who used b/ 
tsDMARD for >1 year (anti-TNF, anti-IL-6, CTLA4-Ig, 
JAKi) were included, as the objective was to identify predic
tors for treatment response. The success rate after 12 months 
of treatment with a newly started b/ts DMARD in D2T RA 
was 31% compared with 63% in non-D2T RA. The success 
rates were significantly lower in D2T RA patients using 
CTLA4-Ig (25% vs 74%) and JAK inhibitors (38% vs 74%). 
Numerically different success rates in D2T RA were seen for 
treatment with anti-TNF (32% vs 52%) and anti-IL-6 (35% 
vs 58%), but these did not reach statistical significance [37].

Aiming to identify a preferable treatment choice in D2T 
RA, Ochi et al. retrospectively included patients from the 
Japan based FIRST-registry [49]. Only patients on b/ 
tsDMARDs were included and each start or switch of a b/ 
tsDMARD was considered as a ‘case’, data were analysed per 
case and not per patient (data not included in Table 2). 
Limited D2T RA criteria were used, namely, a case with a 
history of failure to two or more b/tsDMARDs. The highest 
improvement in Clinical Disease Activity Index (CDAI) was 
seen after JAKi treatment [49]. This result was especially pro
nounced in cases that were not using MTX. After 6 months 
of JAKi treatment, remission was reported in around 35% of 
D2T RA patients, comparable to the findings by Yoshii et al. 
After 1 year of JAKi treatment, remission was reported in 
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around 25% of D2T RA patients, which diverged to response 
rates to TNF inhibitor (�20%), IL-6Ri (�12%) and CTLA4- 
Ig (�18%) treatment [49]. An earlier analysis of the FIRST- 
study cohort, demonstrated that having used four or more b/ 
tsDMARDs was a predictor for failure of a consecutive b/ 
tsDMARD, ergo use of two or more b/tsDMARDs did not 
predict future treatment failure [46].

Hecquet reported that DAS28-ESR defined remission or 
low disease activity (respectively DAS28-ESR <2.6 or <3.2) 
in D2T RA was mostly seen after treatment with JAKi (n¼ 7, 
53%) and rituximab (n¼ 18, 69%) [42]. However, despite 
reaching low DAS28, these patients were still considered 
D2T RA based on ongoing signs or symptoms of inflamma
tion or inability to taper glucocorticoids. This demonstrates 
that when only limited D2T RA criteria based on DAS28 or 
CDAI and number of used b/tsDMARDs are used, 
completely different outcomes are found as to whether or not 
D2T RA status was reversed [42].

These early observations highlight that D2T RA can be 
controlled. We can only speculate on possible pharmacologi
cal treatment options as randomized controlled trials in D2T 
RA are lacking. Not to mention, the lack of insight on the ef
fect of non-pharmacologic interventions. Importantly, anti- 
CD20 antibodies, e.g. rituximab, was not prescribed in five 
of the here described studies due to being off-label, limiting 
possible successful treatment options, especially since RF pos
itivity was more frequent in D2T RA or higher RF titers were 
observed [34, 35, 37, 40, 42, 43] and seropositive patients 
are more likely to respond to non-TNF inhibitor bDMARDs 
such as rituximab [5, 50].

Conclusions and future perspectives
D2T RA refers to a heterogeneous subgroup of RA patients, 
whose disease has not been satisfactorily controlled with several 
lines of DMARDs using the treat-to-target strategy. Better un
derstanding of the underlying factors that contribute to D2T 
RA is indispensable for tailoring management strategies.

The studies described above, have given valuable insights 
into the disease state of D2T RA, although much is still un
known. In particular, data on SES or mental comorbidities 
are often unreported. Data mining tools are being developed 
to flag up D2T RA patients from electronic healthcare 
records and to identify potentially modifiable comorbidities, 
lifestyle factors and SES in larger study populations.

Implementation of a holistic approach in D2T RA manage
ment may prevent D2T RA from progressing to end stage, ir
reversible tissue damage, although the clinical benefit is not 
yet proven in studies. Further studies are needed to identify 
predictive factors for D2T RA, to classify patients regarding 
underlying factors and, eventually, to determine effectiveness 
of more personalized intervention(s) in individual RA 
patients with or at high risk of developing D2T RA.
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