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Abstract

The outcome of treatment of patients with rheumatoid arthritis (RA) has qualitatively
improved in recent years due to better and earlier treatment approaches, and new drugs. It
is now generally accepted that the phenotype of RA is the end-point of a disease continuum.
Large retrospective studies have identified anti-citrullinated protein antibodies (ACPAs) and
rheumatoid factor (RF) in the stored serum of patients, years before the development of
clinical RA. Recent data suggest mucosal sites such as the oral mucosa (in particular the
periodontium), lung and gut may be the sites where auto-immunity is initiated. The role of
bacteria at these sites is reviewed. Much recent work has focussed on the role of high
resolution imaging namely ultrasound (US) and magnetic resonance imaging (MRI) in
identifying subclinical inflammation in at-risk individuals with early musculoskeletal
symptoms (e.g. arthralgia) but without clinical synovitis. Importantly the first musculoskeletal
site involved is usually not the Joint (synovium). Sub-clinical disease predicts the onset of
clinical arthritis, and its timing, in symptomatic at-risk individuals. These and other predictive
markers will be described. The ability to identify patients at-risk of RA, before joint

involvement has led to interventions aimed at preventing/delaying disease.

Once arthritis occurs, rapid remission is the target of therapy. The percentage of patients
with RA achieving clinical remission has improved markedly compared with a few decades
ago. The optimum outcome is to induce remission sufficiently profound so that therapy can
be stopped, without flare, that is drug-free remission, which is effectively cure. Limitations of

the tools used to measure remission, the outcome of tapering therapy, and new approaches

1



to achieve successful drug cessation are described. Overall, this article reviews progress

towards meeting the unmet needs of prevention/cure.

Introduction

The treatment of patients with rheumatoid arthritis (RA) has been revolutionised by early
diagnosis and early treatment of patients using effective targeted therapies. However,
despite progress there are ongoing challenges. For most patients, RA remains a life-long,
incurable disease associated with the burden of long-term therapy, debilitating disease flares

and substantial socioeconomic cost.

Currently, the aim of therapy in a new patient is to achieve clinical remission. However, future
ambitions will be to either to prevent RA, or in those who develop arthritis, to treat with
intensive remission-induction so that therapy can be stopped, effectively a cure. Thus,
prevention/cure represent two of the most significant unmet needs. Achieving them would

resolve many of the other unmet needs.

In this article the progress towards these outcomes is reviewed. For prevention, the first and
biggest hurdle is seeing at-risk individuals at the right time, next is identifying robust
predictors of progressive disease. For cure, validation of the biomarkers which predict the
ability to successfully stop therapy is needed; then the appropriate therapy needs to be
applied to a population, stratified on the basis of the biomarkers, with the target of
normalising such prognostic indicators. This theoretical approach will need to be undertaken
as a research programme as therapeutic algorithms are determined more by cost than
efficacy. For example, it is widely accepted that the best chance of clinical remission occurs
with the first disease modifying anti rheumatic drug (DMARD), therefore as remission is the
aim, logic should mean that the drug with the best early remission rate is used first. However,
the drugs with the best remission statistics, the biological (0)DMARDs and targeted synthetic
(ts)DMARDs, are restricted to patients who have failed conventional synthetic (cs) DMARDs,
e.g. methotrexate. Even less logical, in many countries, failure requires not only poor
response to two csDMARDs, but additionally requires a high level of disease activity, (rather

than a failure to reach remission). This means that the majority of patients in routine practice



are exposed to a prolonged period of inflammation, with the well documented adverse

consequences this has.

This article will document the current status of movement towards the two biggest unmet

needs for patients with RA: prevention and drug-free remission(cure).

The Prevention of RA

The prevention of RA would represent a major advance with the potential to completely
transform the clinical approach to this disease. Over the last decade, with better
understanding of the pre-clinical phase of RA, preventative approaches are now a realistic

ambition.

The pre-clinical phase of RA

Once RA develops, there is no cure and long-term therapy is usually required. With the
acceptance of the early arthritis paradigm, rheumatologists have focused on identifying
synovitis early and treating it aggressively in order to modify the natural history if the disease,
with the aim of reducing joint inflammation in order to prevent structural damage. The
inability to achieve cure through this approach may be because when patients develop early
clinical RA, they have in fact already reached the end-point of a preclinical disease continuum,
and have well-established autoimmunity and joint inflammation (figure 1). Understanding the
preclinical disease continuum means we can focus on identifying individuals at-risk of
developing disease. Consequently, risk-appropriate preventative strategies are now

becoming feasible for RA.

Research over the last two decades has transformed our understanding of the preclinical
phase of RA. Seminal evidence for preclinical RA-related autoimmunity came from large
retrospective studies which identified anti-citrullinated protein antibodies (ACPAs) and
rheumatoid factor (RF) in the stored serum of patients, years before the development of
clinical RA (1, 2). The disease is likely to begin with a complex interplay of genetic and

environmental risk factors, which come together to initiate the RA-autoimmune response.



Where this disease initiation occurs is a critical question with significant implications for
preventative strategies. Recent data suggest mucosal sites such as the oral mucosa (in
particular the periodontium), lung and gut may be particularly important. These mucosal
surfaces are sites of local inflammation and dysbiosis, which can be readily influenced by
environmental factors such as cigarette smoking and diet. It is possible that mucosal
inflammation may cause a localised, mucosal autoimmune response, which, rather than being
protective, may instead trigger systemic autoimmunity in genetically predisposed individuals.
Whether particular mucosal sites are more important than others in this process, or whether
mucosal dysbiosis and localised autoimmune responses occur at multiple sites in the same

individual is not yet clear.

Once initiated, the systemic RA-related autoimmune response diversifies and matures over
time; there is an expansion in the fine specificity of ACPAs due to epitope spreading, which is
reflected in rising anti-cyclic citrullinated peptide (CCP) antibody titres as at-risk individuals
approach onset of clinical arthritis (3). Interestingly, following the development of arthritis,
ACPA fine specificity does not appear to expand any further (4), suggesting maturation of the
ACPA repertoire is a pre-clinical phenomenon, potentially suppressed by the initiation of
therapy. In addition to ACPA, anti-carbamylated protein antibodies (anti-CarP) are also
detectable in the pre-clinical phase of RA and are associated with progression to arthritis (5,
6). Although present only in a minority of ACPA-negative RA patients, there is significant
overlap between ACPA and anti-CarP positivity, which may be due to cross-reactivity between
the two antibody types (7). Testing anti-CarP alongside ACPA does not appear to significantly
improve overall predictive accuracy in at-risk individuals (5), although triple positivity for

ACPA, RF and anti-CarP confers very high specificity (98-100%) for RA (8).

In some individuals, pre-clinical systemic autoimmunity may represent a relatively benign
state that never causes symptoms and does not progress to clinical disease. However, in
others, the maturation of the RA-autoimmune response eventually leads to the development
of inflammation, which usually heralds the early symptoms of RA. There are two important
guestions which must be addressed in this area. Firstly, why the synovial joints and tendons
are the main targets of RA-related autoimmunity, and secondly, where exactly the primary
site of articular inflammation occurs. These questions are critical to understanding the so

called ‘second hit’ of RA pathogenesis and as such are key areas of ongoing research. Much
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recent work has focussed on the role of high resolution imaging in identifying subclinical
inflammation in at-risk individuals with early musculoskeletal symptoms (e.g. arthralgia) but
without clinical synovitis. High resolution ultrasound (US) and magnetic resonance imaging
(MRI) have both demonstrated excellent sensitivity for the detection of subclinical joint
inflammation, which predicts the onset of clinical arthritis and its timing in symptomatic at-
risk individuals (9, 10). Recent imaging studies have also provided important pathogenic
insights. MRI studies have identified a high prevalence of extra-capsular inflammation (i.e.
inflammation outside the joint capsule) in at-risk individuals without clinical synovitis,
suggesting the tendons and peri-articular structures may be important early sites in the
development of RA (10-12). Indeed, extra-capsular inflammation appears to be more
prevalent and specific than joint inflammation in at-risk individuals (figure 2). It is therefore
possible that, at least in some individuals, inflammation centred outside the joint capsule may
be primarily responsible for the prodrome of pain and stiffness which often precedes the
onset of clinical synovitis. Such observations are intriguing; whether this extra-capsular
prodromal phase of the disease represents a ‘window of opportunity’ to prevent progression

to synovitis will be important to explore in further studies including clinical trials.

Preventing the initiation of RA-related autoimmunity

The initiation of RA-related autoimmunity is likely to take place at sites distant to the joints;
individuals with serum RA autoantibodies often have no discernible clinical, imaging or
histological evidence of joint inflammation (13). Instead, recent evidence suggests
inflammation at mucosal sites (e.g. the oral mucosa, lung and gut) plays an important role in
triggering the RA autoimmune response. RA has well-recognised epidemiological associations
with smoking and periodontal disease, which intuitively suggests the oral cavity and lungs
may be involved in pathogenesis. Indeed, smoking in the context of the strongest genetic risk
factor for RA (HLA-DR shared epitope) can increase an individual’s risk of developing RA by up
to 21-fold (14). A role for mucosal sites and the mucosal immune system is also suggested by
the prevalence of the different ACPA isotypes in individuals at-risk of developing RA (15). First-
degree relatives (FDRs) of RA patients have a higher prevalence of ACPA compared with

controls. This is predominantly in the form of IgA ACPA, which are similarly prevalent in FDRs



and RA patients (16, 17). In contrast, IgG ACPA is much more prevalent in RA patients than
FDRs. Given IgA antibodies are the hallmark of mucosal immunity, this suggests a mucosal
ACPA response may be particularly important in at-risk individuals (i.e. individuals in the pre-
clinical phase of disease) and this matures and develops into an IgG-dominant response with
disease progression. Such observations have led to significant interest in the investigation of
mucosal inflammation, citrullination and localised autoimmunity at the oral mucosa

(especially the periodontium), the lung and the gut.

The putative role of the oral mucosa and periodontium in the initiation of RA-related
autoimmunity is centred on the association between periodontal inflammation and local
citrullination. Periodontitis shares important clinical and epidemiological associations with RA
(18); both conditions begin with soft tissue inflammation which progresses to bony structural
damage and loss of function (19). Furthermore, cigarette smoking is a well-recognised shared
environmental risk factor. The local microbiome is perturbed in periodontitis, with
enrichment of periodontopathic bacteria including Porphyromonas gingivalis. Periodontitis
and periodontal dysbiosis has been demonstrated in patients with early RA (20) and is
therefore unlikely to be a consequence of chronic RA-related inflammation but rather an early
phenomenon, which may be related to disease initiation. P. gingivalis is able to citrullinate
local proteins by virtue of its unique peptidylarginine deiminase enzyme (PPAD). Oral P.
gingivalis exposure also induced periodontitis, anti-CCP antibodies and clinical arthritis in an
in vivo animal model (21). One study has suggested another periodontopathic bacterium,
Aggregatibacter actinomycetemcomitans is also capable of inducing periodontal
citrullination, by activating local endogenous PAD production in neutrophils (22). If
periodontal inflammation were to be capable of triggering RA-related autoimmunity, one may
expect clinical periodontitis, and the citrullinating periodontopathic bacteria associated with
it, to be increased prior to the onset of RA. Indeed recent data support this; clinical
periodontal disease, inflamed periodontal surface area and abundance of P. gingivalis were
all increased in anti-CCP positive at-risk individuals compared with controls (23). These at-risk
individuals had no clinical or subclinical (US-detectable) joint inflammation, suggesting
periodontal inflammation and associated dysbiosis precedes joint inflammation in subjects
at-risk of RA. Furthermore an increased prevalence of periodontitis was also identified in

Swiss and Colombian cohorts of at-risk FDRs (24, 25).



Taken together, these recent studies suggest periodontopathic bacteria, in the presence of
local inflammation (i.e. periodontitis), may be capable of triggering RA-related autoimmunity
in certain predisposed individuals. Thus far there has been much focus on specific bacteria, in
particular P. gingivalis, with the potential to directly induce citrullination. However, it is likely
that broader, more nuanced perturbations in the microbiome as a whole are important.
Indeed, perturbation of the oral microbiome has been demonstrated in patients with early
RA (26) and even at healthy periodontal sites in RA patients (27). The role of the oral

microbiome will be an important ongoing area for future research.

Treating periodontal disease in individuals at-risk of RA is an attractive concept. Studies have
shown that treatment of periodontitis can improve disease activity measures in patients with
established RA (28, 29). It is tempting to speculate that treating periodontal inflammation and
reducing the burden of periodontopathic bacteria in at-risk individuals may influence the
development of RA. One logical target population would be those with genetic predisposition
(e.g. FDRs of RA patients) and periodontitis, in whom periodontal treatment may prevent the
development of systemic autoimmunity, i.e. primary prevention of RA. It is also possible that
periodontal treatment may prevent the propagation of RA-related autoimmunity and the
development of joint inflammation in anti-CCP positive at-risk individuals. These questions
must now be addressed in clinical trials. Of note, qualitative data suggests individuals at-risk
of RA may also prefer relatively conservative interventions such as periodontal treatment,

which is beneficial for general health, as compared to immunomodulatory drugs (30).

Citrullination at the lung mucosa may also be important in the initiation of the RA-related
autoimmune response. Cigarette smoking is associated with increased citrullination and PAD2
expression at the lung mucosa (31) and shared citrullinated protein targets have been
identified in the lungs and synovial fluid of RA patients (32). More recently, IgA anti-CCP
antibodies and neutrophil extracellular traps (NETs) have been identified in the sputum of
seronegative at-risk individuals (i.e. FDRs with no detectable serum anti-CCP antibodies),
suggesting localised citrullination and mucosal autoimmunity in the lung precedes the onset
of systemic autoimmunity (33, 34). Furthermore, increased bronchial inflammation may be
identified by high-resolution computed tomography (HRCT) in at-risk individuals who have no

evidence of joint inflammation (35).



While there is credible evidence for a link between mucosal citrullination and disease
initiation at the oral cavity and lung, the role of the gut mucosa is, at present, less well
understood. The gut microbiome appears to be perturbed in RA patients compared with
controls (26, 36-38). One study showed an increased abundance of Prevotella Copri in
untreated early RA patients (37). Interestingly, the same gut organism was also enriched in a
separate cohort of individuals at-risk of RA (39). The mechanistic link between P.Copri and
RA-autoimmunity is unclear and is the subject of ongoing investigation. Indeed, as described
for the oral microbiome, the role of the gut microbiome in disease initiation is likely to extend
well beyond the influence of a single organism. It is certainly possible that mucosal dysbiosis
may occur at multiple sites in individuals at-risk of RA or that different sites may be
responsible for triggering autoimmunity in different individuals. The relative influence of
different mucosal sites will be best assessed by multi-site sampling in large prospective

cohorts of at-risk individuals.

Predicting progression to RA

Prospective cohort studies of individuals at-risk of RA have identified a variety of multi-modal
biomarkers that are associated with the development of clinical synovitis. In seropositive at-
risk individuals, these include clinical risk factors such as small joint tenderness, early morning
stiffness duration and intermittent symptoms (40, 41), which may be easily assessed in the
clinic. Many of these symptoms are intuitively recognised by rheumatologists and have been
collectively termed ‘clinically suspect arthralgia’ (42). Anti-CCP antibody titre and the
additional presence of serum RF have also been shown to be strongly associated with arthritis
development in UK and Dutch cohorts of symptomatic at-risk individuals (40, 41, 43) as well
as FDRs (44). More recently, the presence of intra-articular power Doppler (PD) signal on high-
resolution US (9) and subclinical inflammation (especially tenosynovitis) on MRI (10, 45) have
also been associated with progression to clinical synovitis. Risk prediction may also be
achieved using novel immunological assays, including T-cell subset frequencies (46) and

serum type 1 interferon signature (47).

By combining clinically accessible biomarkers that are associated with disease progression,

pragmatic risk prediction tools have been created (40, 41). These tools enable personalised



risk stratification based on the number and type of risk factors that a particular individual has.
In this way, very high risk individuals (>60% risk of developing arthritis at 18 months) may be
differentiated from those at more moderate risk (31% risk at 18 months) (41). Importantly,
these tools also identify those individuals who are very unlikely to develop arthritis, so they

can be appropriately reassured about their prognosis.

Risk stratification in this way represents significant progress and must be an essential pre-
requisite for appropriately designed, risk-appropriate prevention trials. However, the
published risk prediction tools are currently based on prospective data from large single-
centre at-risk cohorts. These must now be validated in comparable cohorts to ensure they are
sufficiently robust to inform i) individual patients about their own risk and ii) case selection
for clinical trials. A ‘core set’ of biomarkers may be useful to determine for different at-risk
populations e.g. high-resolution imaging may be most valuable in symptomatic at-risk
individuals whereas mucosal inflammation and dysbiosis may be more appropriate to assess
in those with genetic predisposition or autoimmunity who have not yet developed symptoms.
Another important question is whether an individual’s risk remains stable or whether it
changes and therefore should be re-assessed. If so, how frequently? Prospective data from

longitudinal cohorts will be required to address these questions.

Preventing disease progression in at-risk individuals

There is currently no guidance or consensus on how individuals at-risk of RA should be
managed. This poses a major problem for rheumatologists, who are routinely referred
symptomatic anti-CCP positive individuals without synovitis from primary care practitioners
(48). A recent UK survey suggests the clinical management of these patients is strikingly
heterogeneous, with different disease-modifying anti-rheumatic drugs (DMARDs) often being
used based solely on the clinician’s judgement (48). There is clearly urgent need for evidence-
based guidance, particularly as these patients may be in a unique ‘window of opportunity’ for

preventative intervention.

Clinical trials have shown that immunomodulatory therapy in patients with undifferentiated
arthritis (UA), i.e. early clinical synovitis, is effective in delaying or preventing progression to

classifiable RA. In the PROMPT study, Methotrexate (MTX) delayed but did not prevent onset



of RA in UA patients (49). Abatacept also altered disease progression from UA to RA but
ultimately could not prevent RA development (50). Importantly, the failure to demonstrate a
beneficial effect of MTX in PROMPT may have been due to suboptimal risk stratification, as
many of the UA patients included were ACPA negative and low-risk (49, 51). In a subsequent
re-analysis, the investigators showed a clear preventative effect of MTX in the subgroup of
ACPA-positive high-risk UA patients, although patient numbers were small (51). This
highlights the critical importance of accurate risk stratification in informing case selection for
prevention studies. It also suggests MTX, or other immunomodulators, could be effective in

preventing the onset of clinical synovitis in ACPA positive high risk individuals.

Two studies have evaluated the effectiveness of corticosteroids in patients with early clinical
arthritis (52, 53). Neither demonstrated a preventative effect but the STIVEA trial reported
less DMARD requirement at 6 months compared with the placebo arm, suggesting delayed

progression to RA (52).

Several clinical trials assessing the preventative effect of immunomodulation in at-risk
individuals without arthritis are now in progress. However, only two studies have been
published thus far. In the first, Bos et al randomised 83 patients with ACPA and/or RF positive
arthralgia to receive two intramuscular injections of dexamethasone or placebo at baseline
and six weeks (54). In this study, patients receiving dexamethasone were equally as likely to
develop RA at 26 months follow up as those receiving placebo injections. More recently, the
PRAIRI study compared the preventative benefit of a single infusion of rituximab (RTX) with
placebo in high risk individuals with imminent clinical arthritis; the 81 subjects included were
all ACPA and RF positive with subclinical inflammation as evidenced by a raised C-reactive
protein (CRP) level and/or US and/or MRI inflammation. After median follow up of up to 29
months, 40% of patients in the placebo arm developed arthritis compared to 34% of patients
who received RTX. Although not a significant preventative effect, RTX appeared to delay the

onset of arthritis by a median of 12 months (55).

Several trials in progress are seeking to assess the preventative benefit of a variety of drugs,
including MTX, hydroxychloroquine, abatacept and simvastatin in a range of different at-risk
populations. As such, it will be important to optimise future efforts by ensuring at-risk

populations for trials are clearly defined and the biomarkers and end-points to be used are
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standardised. At present it is unclear if specific preventative approaches have
disproportionate benefit in different at-risk populations; e.g. immunomodulation may be
more effective in symptomatic at-risk individuals with or without subclinical inflammation,
while conservative lifestyle interventions (dietary modulation, periodontal therapy, smoking
cessation) may be more efficacious in individuals with early autoimmunity. Although such
assumptions are logical from a pathogenic perspective, they are not currently supported by
any clear evidence. Patient perspectives are also critical, as lower risk individuals without

symptoms may favour lifestyle modification over taking a drug for RA prevention (30).

Cure of RA: The first step is Remission

As mentioned above, due to the significant improvement in both the diagnostic and
therapeutic armamentarium for RA, the prognosis of patients has changed drastically in the
last 30 years (56). Early diagnosis has been facilitated by an increased awareness and
knowledge of the disease, but also by the use of very sensitive imaging tools, such as
musculoskeletal US and MRI (57, 58). Early and aggressive therapy, the advent of b-DMARDs,
and the application of the “treat-to-target” (T2T) strategy, with tight follow-up of the patients
aiming at obtaining clinical remission of the disease, have achieved results which were

unimaginable a few decades ago (59, 60).
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RA used to be a disease leading inexorably to joint destruction and loss of function, with
potential life-threatening complications related to the disease itself and to the prolonged use
of medications (i.e., steroids), whereas it is now a condition in which remission, or even cure,
represent feasible targets (61). Here we discuss the impediments to achieve these desirable

targets.
Observations on remission

The percentage of patients with RA achieving clinical remission has improved markedly
compared with a few decades ago. The results of a Swedish Rheumatology registry show that
the rate of remission in patients with RA has increased from 16% in 1999 to 45% in 2009 (62).
In a Norwegian-registry (“NOR-DMARD”), a 2-fold increase in 6-months remission rates, as
well asimprovement in other disease activity measures, were observed in the period between
2000 and 2010 in a large cohort of patients with RA. In this study, the authors observed that
the baseline disease activity decreased over the same period both in RA patients starting
methotrexate MTX or MTX plus a TNF-alfa inhibitor (TNFi) (63), probably due to earlier

diagnosis.

However, despite the improved outcome for patients with RA, the majority of patients (up to
75%) do not achieve clinical remission (64). The percentage of patients achieving clinical
remission is even lower when “sustained” remission (lasting at least six months) is taken into
account (65-67). For these patients, who experience an inadequate response to MTX
monotherapy or in combination with b-DMARDs, there is a clear need for further treatment
and management options (68). As noted in the introduction, simple changes in the disease

management could improve this state of affairs.
Achieving clinical remission

Data from randomized controlled trials, registry-based and observational studies, suggest
that a better state of remission, or low disease activity (LDA), could be successfully achieved
in RA patients with short disease duration, which are treated early and intensively, and

managed according to the T2T strategy following the ACR/EULAR recommendations (69-71).

In a randomized, double-blind, placebo-controlled trial, the authors showed that treating RA

patients with less of 12 months of symptoms very early with infliximab (IFX) in combination
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with MTX resulted in better clinical, imaging and functional outcomes than treatment with
MTX alone (72). In the Dutch Behandel Strategieen (BEST) study, 508 patients with early RA
were randomized to 4 different treatment arms: 1) sequential DMARD monotherapy starting
with MTX, up to the dose of 30 mg/week; 2) step-up combination with DMARDs, starting with
MTX; 3) combination with MTX, sulfasalazine and high dose prednisolone (60 mg/day); 4)
combination with MTX and IFX. All the patients were closely followed-up (every 3 months)
and switched between the different arms in case of treatment inefficacy. About 50% of the
total population achieved remission, with 64% of patients treated with MTX and IFX reaching
persistent clinical remission (at least 6 months). In patients with early RA, initial combination
therapy (either with prednisolone or IFX) led to improvement in functional outcomes and less
radiographic damage in comparison with sequential monotherapy or step-up combination

therapy strategies (73).

Regarding RA patients with established disease, some positive observations come from
studies showing that achieving clinical remission may be possible in these patients as well.
More intensive treatment strategies have been associated with sustained remission,
regardless of disease durations (74). Data from the British Society for Rheumatology Biologics
Register (BSRBR) for RA, including a cohort of 14436 patients in the period between 2001 and
2013, suggest that adalimumab (ADA) use, baseline MTX, greater physician global assessment
and ex-smoker status (vs current smoker) may increase the likelihood of achieving sustained
remission. On the other hand, female gender, older age at starting TFNi, IFX use (vs etanercept
(ETN)), increased body mass index and higher ESR at baseline were associated with a negative
likelihood of reaching the same outcome (75). These results are of course subject to bias both
through channelling and a cohort effect. In another study, the authors found that the number
of prior DMARDSs, more than disease duration, could influence negatively the response to TNFi

in RA patients (76).
Defining remission

An important issue is the lack of a uniform definition for remission. Disease activity score
(DAS)-erythrocyte sedimentation rate (ESR) score of <2.6 has been adopted as the standard
measure for remission in most trials and it is commonly used in clinical practice. DAS28, as

well as other disease activity indices, such as the Simplified Disease Activity Index (SDAI) or
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Minimal Disease Activity index scores, rely on surrogate markers of inflammation, such as
tender or swollen joints count, with the consequent risk of under or overestimating disease

activity status (77, 78).
Subclinical inflammation in clinical remission: does it matter?

Several imaging studies, including US and/or MRI, have demonstrated the presence of
subclinical inflammation in a considerable proportion of patients with RA in remission
according to clinical instruments. Scire et al., demonstrated the presence of power Doppler
(PD) signal in 18 out of 43 (41%) patients with RA in “sustained” clinical remission (DAS <1.6)
(79). Similarly, Saleem et al. found PD signal in 21% of 128 RA patients in “sustained” clinical
remission. In the latter study, 32 patients were also in “deep” remission (DAS28 <1.17), 25%
of whom had significant PD activity (>grade 1) (80). Even when more stringent criteria for
remission were used, such as the American College of Rheumatology (ACR)/European League
Against Rheumatism (EULAR) Boolean Remission criteria, PD signal was detected in a
considerable number of patients (60%), with high PD scores observed in around 1/3 of
patients (81). Figure 3 shows the presence of “active” synovitis in the 2n

metacarpophalangeal joint in a patient with RA in clinical remission according to DAS28.

The value of the disease activity indices in the evaluation of remission has also been
guestioned by the observation that some patients in clinical remission do not achieve a good
outcome of the disease, especially as regards progression of structural damage and functional
deterioration (82, 83). It has been argued that this might be explained by the presence of

subclinical inflammation, which is frequently missed by clinical instruments.

The presence of subclinical inflammation, suggesting ongoing disease activity, was
documented by US and MRI in 81% and 96% respectively of 107 RA patients in clinical
remission receiving DMARDs (84). In a longitudinal study evaluating the same cohort,
deterioration in radiographic joint damage was seen in 19% of patients during the study
period, with synovial hypertrophy, PD signal and MRI synovitis scores being significantly
associated radiographic damage, also in asymptomatic joints (85). Similarly, Yoshimi et al.,

found that radiographic progression was significantly associated with the presence of PD
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signal at baseline in a small cohort of patients with RA in sustained clinical remission (2 years)

(86).

These findings have raised the need for a more comprehensive definition of remission, the
so-called “multi-dimensional remission”. This definition is not exclusively based on clinical
disease activity indices, such as DAS28 or SDAI, but it also includes imaging, serological and
immunological parameters as well (i.e., negative autoantibodies or normal T-cells). In a
recent study, Gul et al.,, found a significant association between the “multi-dimensional
remission” (Boolean, ultrasound and T-cell remissions) and the patient’s perspective of the

disease status (patients reported outcomes) (87).

Despite several imaging studies showing subclinical inflammation in RA patients in clinical
remission, more longitudinal evaluations are needed to confirm the possible link between
such subclinical inflammation and subsequent radiographic or functional deterioration. This
is needed before US or MRI can be routinely used as tool for guiding treatment management,
including DMARDs discontinuation, in patients with RA (88). Interestingly, in a very recent
study, stringent immunological remission, defined on this occasion as disappearance of ACPA
and RF, was infrequently observed in patients with RA, and in similar frequencies regardless

of achieving sustained DMARD-free remission (89).
Tapering DMARDs in RA patients in clinical remission

As noted, the ideal outcome of therapy is to achieve a remission so profound that therapy
can be stopped. Since the number of RA patients achieving clinical remission has grown
exponentially in the recent years, whether to taper or suspend the treatment in these patients
has become a question of paramount importance. Reducing the therapy could limit costs
related to the treatments, especially for b-DMARDS, and might allow avoiding potential over-

treatment of these patients, with consequent obvious decreasing of the safety issues.

Therefore, upon achievement of stable and long-standing remission, the following (open)

questions arise:

e Should we consider DMARDs tapering or discontinuation in patients with RA in clinical
remission?

e How should treatment de-escalation, or discontinuation, be achieved?
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e Are all RA patients appropriate for tapering or discontinuing DMARDs?
e Do we have biomarkers that might predict reliably a positive/negative outcome in the

patients who are suitable for tapering DMARDs?

At the same time, it is important to keep in mind that a considerable number of patients with
RA flare when DMARDs therapy is de-escalated or discontinued, with significant impact on

the quality of life and also possible radiographic progression (90, 91).

Moreover, it is important to underline the fact that the great majority of studies investigated
tapering or discontinuing TNFi whereas data are lacking regarding biologics with alternative

mechanism of action, such as anti-CD20 or Jak-inhibitors.

With regard to this topic, both EULAR and ACR have recommended tapering b-DMARDs in RA
patients in sustained clinical remission. In the last EULAR recommendations, the authors
suggest considering tapering b-DMARDs, after suspension of steroids, especially if treatment
is combined with a c-DMARD (92). As well as EULAR, ACR include the opportunity of tapering
DMARDs in the new treatment recommendations. Tapering should be conducted “slowly”
and “carefully”, after having informed the patients of the risk of flares (93). Overall, specific
indication and guidelines on how to taper or discontinue DMARDs in patients with RA in
clinical remission are lacking. Moreover, steroids, which are part of DMARD therapy in a
considerable number of patients with RA, should be taken into account in the tapering

regime.

Whilst the ideal patient for tapering or suspension of b-DMARD therapy is far from being
delineated, several prognostic factors for successful de-escalation have been identified. An
indispensable pre-requisite is that the patient is in clinical remission which possibly has to be
“deep” (DAS28 <2.0 or even <1.8) and “sustained”. LDA is a no longer accepted as an

appropriate disease state for tapering (94, 95).
Tapering DMARDs and disease duration

Disease duration and early use of biologic agents are other important aspects that might
influence positively the outcome of tapering. In the above-mentioned study conducted by
Quinn et al. including 20 patients with early RA (<12 months of duration), an induction regime

with IFX and MTX for 12 months was significantly superior at achieving clinical and imaging
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remission (documented by MRI), than MTX alone. At 1-year follow-up, 70% of patients who
stopped IFX remained in clinical remission, showing better function and quality of life
outcomes in comparison with the MTX-group (72). Interestingly, 8 years after, the patients
who had received INF plus MTX had significantly lower disease activity scores and almost half

of them were in remission 10% off therapy (96).

In a 24-month, multicentre, randomised, double-blind study (U-Act-Early), 317 patients with
very early (symptoms duration: 26 days) and DMARDs-naive RA were randomized to receive
tocilizumab (TCZ) plus MTX, TCZ monotherapy or MTX monotherapy. In patients achieving
sustained remission, MTX first and then TCZ, were tapered and then stopped. The rate of
remission was 86% of in the TCZ plus MTX arm, 84% in the TCZ monotherapy arm, and 44% in
the MTX monotherapy arm. Moreover, the proportion of patient maintaining clinical
remission after treatment discontinuation was significantly higher in both the TCZ arms (35%
in the combination therapy arm, 27% in the TCZ monotherapy arm) than in the MTX group
(11%) (97).

In the above-mentioned BEST study, 64.1% of patients on combination therapy with IFX plus
MTX achieved sustained clinical remission and suspended the therapy with IFX. After 2 years,
87% of these patients maintained a state of LDA despite IFX discontinuation. Interestingly,
27% of patients in the combination therapy with IFX plus MTX achieved a status of complete

drug-free remission, showing minimal radiographic progression.

On the other hand, treatment-free sustained remission could be a difficult goal for patients
with established disease and non-responders to previous DMARDs. In a study carried out by
Brocq et al, the authors included 20 patients with long-lasting RA, showing that 75% of them
experienced a flare of the disease after TNFi withdrawal (98). Similar (discouraging) results
come from the CERTAIN study. In this double-blind, randomised, placebo-controlled trial,
certolizumab was discontinued in a cohort of long-standing, refractory RA patients following
achievement of clinical remission, according to CDAI, at weeks 20 and 24. After

discontinuation, clinical remission was maintained only in 3 out of 17 patients (99).

In these patients with severe, long-lasting, treatment refractory disease, dose reduction
rather than discontinuation of TNFi might represent a more realistic target. In the Dose

REduction Strategy of Subcutaneous TNF inhibitors (DRESS) study, 180 RA patients (mean
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disease duration 10 years) receiving ADA or ETN were randomized to continue the standard
dose of b-DMARDs (59 patients) or to gradually decrease the dose of b-DMARDs until disease
flare (121 patients). The outcome of patients reducing the dose of ADA or ETN was not inferior
to the outcome of patients continuing the standard dose of b-DMARDs, with similar
proportion of flares at 18 months, and no significant changes in the radiographic progression
between the two groups (100). In the prospective randomized RETRO study, the authors
evaluated the risk of flare in patients with RA in sustained remission after treatment tapering
or discontinuation. A total of 146 patients with RA (mean disease duration 7.1 years) was
included. After a follow-up period of 12 months, about 2/3 of patients remained in remission
whereas 1/3 experienced a disease flare. The rate of flares was low in the continuation arm

(16%) and significantly higher in the tapering (38.9%) and stopping arms (52%) (101).
Predictors for disease relapse after DMARDs tapering

In the decision-making process of tapering or discontinuing DMARDs in patients with RA, it is
critical to define clinical, imaging, or serological biomarkers which might possibly predict the

positive or negative outcome of such decision.

The presence of subclinical inflammation on US, especially PD, has been associated with
disease flare or failed tapering in several studies (102-104). With respect to serum
biomarkers, the best-studied predictor of relapse is ACPA positivity. In the BEST study, as well
as in the RETRO and HIT-HARD studies, ACPA positivity was associated with higher relapse risk
and failure of b-DMARDs discontinuation (73, 101, 105). In a very recent study, serum
calprotectin resulted as an independent predictor of relapse in a cohort of patients with RA
and psoriatic arthritis (106). T-cell dysregulation has also been associated with disease relapse
in patients with RA in clinical remission (107). A very recent systematic review highlighted
other possible predictors of successful b-DMARDs tapering, including better physical function,

low or absent RF, low levels of CRP and ESR (108).
Remission: summary

There is a need for a more comprehensive definition of remission, which at present is
predominantly defined by clinical instruments with the risk of overlooking residual

inflammatory activity. Moreover, further management options are required for the
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considerable number of RA patients who do not reach sustained remission despite multiple
b-DMARDs. Further longitudinal evaluations are needed to validate the possible predictive
value for successful remission and relapse risk for imaging, such as US and MRI, and
serological biomarkers. Open questions the best tapering-strategy, which should include also
steroids in the tapering regime, and the successful rate of discontinuing non TNFi b-DMARDS,
such as anti-CD20 and JAK-inhibitors. However, as U-Act-Early showed what is needed most

is early deep remission allowing successful drug cessation.
Conclusion

Future ambitions for the treatment of RA will be prevention of the disease where possible,
and when arthritis occurs, to treat temporarily before reaching drug free remission;
effectively a cure. This review outlines the current status of progress towards achieving the
two greatest unmet needs for patients with RA. These ambitions are reflecting the foremost

desire of patients: to have a normal quality of life without medication.

Acknowledgments
This study was conducted while Andrea Di Matteo was an ARTICULUM Fellow.

We would like to thank Dr Masayuki Azukizawa for assistance with illustrations.

19



REFERENCES

1. Nielen MM, van Schaardenburg D, Reesink HW, van de Stadt RJ, van der Horst-
Bruinsma IE, de Koning MH, Habibuw MR, Vandenbroucke JP, Dijkmans BA, Specific
autoantibodies precede the symptoms of rheumatoid arthritis: a study of serial
measurements in blood donors. Arthritis and rheumatism. 2004;50(2):380-6.

2. Rantapaa-Dahlqvist S, de Jong BA, Berglin E, Hallmans G, Wadell G, Stenlund H, Sundin
U, van Venrooij WJ, Antibodies against cyclic citrullinated peptide and IgA rheumatoid
factor predict the development of rheumatoid arthritis. Arthritis and rheumatism.
2003;48(10):2741-9.

3. Sokolove J, Bromberg R, Deane KD, Lahey LJ, Derber LA, Chandra PE, Edison ID,
Gilliland WR, Tibshirani RJ, Norris JM, Holers VM, Robinson WH, Autoantibody epitope

20


https://www.ncbi.nlm.nih.gov/pubmed/?term=Nielen%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schaardenburg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reesink%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Stadt%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Horst-Bruinsma%20IE%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Horst-Bruinsma%20IE%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Koning%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Habibuw%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vandenbroucke%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dijkmans%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=14872479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sokolove%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bromberg%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deane%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lahey%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Derber%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chandra%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Edison%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gilliland%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tibshirani%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Norris%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holers%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=22662108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robinson%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=22662108

10.

spreading in the pre-clinical phase predicts progression to rheumatoid arthritis. PloS
one. 2012;7(5):e35296.

van der Woude D, Rantapaa-Dahlqvist S, loan-Facsinay A, Onnekink C, Schwarte CM,
Verpoort KN, Drijthout JW, Huizinga TW, Toes RE, Pruijn GJ. Epitope spreading of the
anti-citrullinated protein antibody response occurs before disease onset and is
associated with the disease course of early arthritis. Annals of the rheumatic diseases.
2010;69(8):1554-61.

Gan RW, Trouw LA, Shi J, Toes RE, Huizinga TW, Demoruelle MK, Kolfenbach JR, Zerbe
GO, Deane KD, Edison JD, Gilliland WR, Norris JM, Holers VM, Anti-carbamylated
protein antibodies are present prior to rheumatoid arthritis and are associated with
its future diagnosis. The Journal of rheumatology. 2015;42(4):572-9.

Shi J, van de Stadt LA, Levarht EW, Huizinga TW, Hamann D, van Schaardenburg D,
Toes RE, Trouw LA, Anti-carbamylated protein (anti-CarP) antibodies precede the
onset of rheumatoid arthritis. Annals of the rheumatic diseases. 2014;73(4):780-3.
Reed E, Jiang X, Kharlamova N, Ytterberg AJ, Catrina Al, Israelsson L, Mathsson-Alm L,
Hansson M, Alfredsson L, Ronnelid J, Lundberg K, Antibodies to carbamylated alpha-
enolase epitopes in rheumatoid arthritis also bind citrullinated epitopes and are
largely indistinct from anti-citrullinated protein antibodies. Arthritis research &
therapy. 2016;18(1):96.

Verheul MK, Béhringer S, van Delft MAM, Jones JD, Rigby WFC, Gan RW, Holers VM,
Edison JD, Deane KD, Janssen KMJ, Westra J, Brink M, Rantapaa-Dahlqvist S, Huizinga
TWIJ, van der Helm-van Mil AHM, van der Woude D, Toes REM, Trouw LA, Triple
Positivity for Anti-Citrullinated Protein Autoantibodies, Rheumatoid Factor, and Anti-
Carbamylated Protein Antibodies Conferring High Specificity for Rheumatoid Arthritis:
Implications for Very Early Identification of At-Risk Individuals. Arthritis &
rheumatology (Hoboken, NJ). 2018;70(11):1721-31.

Nam JL, Hensor EM, Hunt L, Conaghan PG, Wakefield RJ, Emery P, Ultrasound findings
predict progression to inflammatory arthritis in anti-CCP antibody-positive patients
without clinical synovitis. Annals of the rheumatic diseases. 2016;75(12):2060-7.

van Steenbergen HW, Mangnus L, Reijnierse M, Huizinga TW, van der Helm-van Mil

AH, Clinical factors, anticitrullinated peptide antibodies and MRI-detected subclinical

21


https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Woude%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rantap%C3%A4%C3%A4-Dahlqvist%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ioan-Facsinay%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Onnekink%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schwarte%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verpoort%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drijfhout%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toes%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pruijn%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=20448290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gan%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trouw%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toes%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demoruelle%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolfenbach%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zerbe%20GO%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zerbe%20GO%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deane%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Edison%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gilliland%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Norris%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holers%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=25593232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24336334
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Stadt%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=24336334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levarht%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=24336334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=24336334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamann%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24336334
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schaardenburg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24336334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toes%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=24336334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trouw%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=24336334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reed%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kharlamova%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ytterberg%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Catrina%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Israelsson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mathsson-Alm%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hansson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alfredsson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B6nnelid%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lundberg%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27145822
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verheul%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6hringer%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Delft%20MAM%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rigby%20WFC%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gan%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holers%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Edison%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deane%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janssen%20KMJ%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Westra%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brink%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rantap%C3%A4%C3%A4-Dahlqvist%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TWJ%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TWJ%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Helm-van%20Mil%20AHM%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Woude%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toes%20REM%5BAuthor%5D&cauthor=true&cauthor_uid=29781231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trouw%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=29781231

11.

12.

13.

14.

15.

16.

17.

inflammation in relation to progression from clinically suspect arthralgia to arthritis.
Annals of the rheumatic diseases. 2016;75(10):1824-30.

Kleyer A, Krieter M, Oliveira I, Faustini F, Simon D, Kaemmerer N, Cavalcante A, Tabosa
T, Rech J, Hueber A, Schett G, High prevalence of tenosynovial inflammation before
onset of rheumatoid arthritis and its link to progression to RA-A combined MRI/CT
study. Semin Arthritis Rheum. 2016;46(2):143-50.

Mankia K, D'Agostino MA, Rowbotham E, Hensor EM, Hunt L, Méller |, Miguel M,
Mérida-Velasco JR, Murillo-Gonzélez J, Naredo E, Nam JL, Tan AL, Freeston JE, Grainger
A, Emery P, MRI inflammation of the hand interosseous tendons occurs in anti-CCP-
positive at-risk individuals and may precede the development of clinical synovitis.
Annals of the rheumatic diseases. 2019.

van de Sande MG, de Hair MJ, van der Leij C, Klarenbeek PL, Bos WH, Smith MD, Maas
M, de Vries N, van Schaardenburg D, Dijkmans BA, Gerlag DM, Tak PP, Different stages
of rheumatoid arthritis: features of the synovium in the preclinical phase. Annals of
the rheumatic diseases. 2011;70(5):772-7.

Klareskog L, Stolt P, Lundberg K, Kallberg H, Bengtsson C, Grunewald J, Ronnelid J,
Harris HE, Ulfgren AK, Rantapada-Dahlqvist S, Eklund A, Padyukov L, Alfredsson L, A new
model for an etiology of rheumatoid arthritis: smoking may trigger HLA-DR (shared
epitope)-restricted immune reactions to autoantigens modified by citrullination.
Arthritis and rheumatism. 2006;54(1):38-46.

Mankia K, Emery P. Is localized autoimmunity the trigger for rheumatoid arthritis?
Unravelling new targets for prevention. Discovery medicine. 2015;20(109):129-35.
Barra L, Scinocca M, Saunders S, Bhayana R, Rohekar S, Racapé M, Coles R, Cairns E,
Bell DA, Anti-citrullinated protein antibodies in unaffected first-degree relatives of
rheumatoid arthritis patients. Arthritis and rheumatism. 2013;65(6):1439-47.
Arlestig L, Mullazehi M, Kokkonen H, Rocklov J, Ronnelid J, Dahlqvist SR. Antibodies
against cyclic citrullinated peptides of IgG, IgA and IgM isotype and rheumatoid factor
of IgM and IgA isotype are increased in unaffected members of multicase rheumatoid
arthritis families from northern Sweden. Annals of the rheumatic diseases.

2012;71(6):825-9.

22


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleyer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krieter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20I%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Faustini%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simon%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaemmerer%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cavalcante%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tabosa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tabosa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rech%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hueber%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schett%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27342772
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mankia%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=D'Agostino%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rowbotham%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hensor%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hunt%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%B6ller%20I%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miguel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%A9rida-Velasco%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murillo-Gonz%C3%A1lez%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naredo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nam%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freeston%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grainger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grainger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=30904831
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Sande%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Hair%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Leij%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klarenbeek%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bos%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Vries%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schaardenburg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dijkmans%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gerlag%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tak%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=21177292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klareskog%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stolt%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lundberg%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=K%C3%A4llberg%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bengtsson%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grunewald%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B6nnelid%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harris%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ulfgren%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rantap%C3%A4%C3%A4-Dahlqvist%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eklund%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Padyukov%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16385494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alfredsson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16385494

18.

19.

20.

21.

22.

23.

24,

25.

26.

Fuggle NR, Smith TO, Kaul A, Sofat N. Hand to Mouth: A Systematic Review and Meta-
Analysis of the Association between Rheumatoid Arthritis and Periodontitis. Front
Immunol. 2016;7:80.

Cheng Z, Meade J, Mankia K, Emery P, Devine D. Periodontal disease and periodontal
bacteria as triggers for rheumatoid arthritis. Best Practice & Research Clinical
Rheumatology. 2017(http://dx.doi.org/10/10.1016/j.berh.2017.08.001).

Scher JU, Ubeda C, Equinda M, Khanin R, Buischi Y, Viale A, Lipuma L, Attur M, Pillinger
MH, Weissmann G, Littman DR, Pamer EG, Bretz WA, Abramson SB, Periodontal
disease and the oral microbiota in new-onset rheumatoid arthritis. Arthritis and
rheumatism. 2012;64(10):3083-94.

Courbon G, Rinaudo-Gaujous M, Blasco-Baque V, Auger |, Caire R, Mijola L, Vico L, Paul
S, Marotte H, Porphyromonas gingivalis experimentally induces periodontis and an
anti-CCP2-associated arthritis in the rat. Annals of the rheumatic diseases. 2019.
Konig MF, Abusleme L, Reinholdt J, Palmer RJ, Teles RP, Sampson K, Rosen A, Nigrovic
PA, Sokolove J, Giles JT, Moutsopoulos NM, Andrade F, Aggregatibacter
actinomycetemcomitans-induced hypercitrullination links periodontal infection to
autoimmunity in rheumatoid arthritis. Sci Transl Med. 2016;8(369):369ral76.

Mankia K, Cheng Z, Do T, Hunt L, Meade J, Kang J, Clerehugh V, Speirs A, Tugnait A,
Hensor EMA, Nam JL, Devine DA, Emery P. Prevalence of Periodontal Disease and
Periodontopathic Bacteria in Anti-Cyclic Citrullinated Protein Antibody-Positive At-
Risk Adults Without Arthritis. JAMA Netw Open. 2019;2(6):e195394.

Bello-Gualtero JM, Lafaurie Gl, Hoyos LX, Castillo DM, De-Avila J, Munevar JC, Unriza
S, Londofio J, Valle-Ofiate R, Romero-Sanchez C, Periodontal Disease in Individuals
With a Genetic Risk of Developing Arthritis and Early Rheumatoid Arthritis: A Cross-
Sectional Study. Journal of periodontology. 2016;87(4):346-56.

Loutan L, Alpizar-Rodriguez D, Courvoisier DS, Finckh A, Mombelli A, Giannopoulou C.
Periodontal status correlates with anti-citrullinated protein antibodies in first-degree
relatives of individuals with rheumatoid arthritis. J Clin Periodontol. 2019;46(7):690-
8.

Zhang X, Zhang D, Jia H, Feng Q, Wang D, Liang D, Wu X, LiJ, Tang L, Li Y, Lan Z, Chen
B, Li Y, Zhong H, Xie H, Jie Z, Chen W, Tang S, Xu X, Wang X, Cai X, Liu S, Xia VY, Li J, Qiao
X, Al-Aama JY, Chen H, Wang L, Wu QJ, Zhang F, Zheng W, Li Y, Zhang M, Luo G, Xue

23


http://dx.doi.org/10/10.1016/j.berh.2017.08.001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scher%20JU%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ubeda%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Equinda%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khanin%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buischi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Viale%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lipuma%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Attur%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pillinger%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pillinger%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weissmann%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Littman%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pamer%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bretz%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abramson%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=22576262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Courbon%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rinaudo-Gaujous%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blasco-Baque%20V%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Auger%20I%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caire%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mijola%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vico%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paul%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paul%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marotte%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30700425
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mankia%20K%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheng%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Do%20T%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hunt%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meade%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clerehugh%20V%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Speirs%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tugnait%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hensor%20EMA%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nam%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devine%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=31173126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bello-Gualtero%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lafaurie%20GI%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoyos%20LX%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castillo%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=De-Avila%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Munevar%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Unriza%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Unriza%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Londo%C3%B1o%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valle-O%C3%B1ate%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero-S%C3%A1nchez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26609697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jia%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhong%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jie%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cai%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xia%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qiao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qiao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Aama%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20QJ%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xue%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26214836

27.

28.

29.

30.

31.

32.

33.

W, Xiao L, Li J, Chen W, Xu X, Yin Y, Yang H, Wang J, Kristiansen K, Liu L, Li T, Huang Q,
Li Y, Wang J, The oral and gut microbiomes are perturbed in rheumatoid arthritis and
partly normalized after treatment. Nat Med. 2015;21(8):895-905.

Lopez-Oliva |, Paropkari AD, Saraswat S, Serban S, Yonel Z, Sharma P, de Pablo P, Raza
K, Filer A, Chapple |, Dietrich T, Grant MM, Kumar PS, Dysbiotic Subgingival Microbial
Communities in Periodontally Healthy Patients With Rheumatoid Arthritis. Arthritis &
rheumatology (Hoboken, NJ). 2018;70(7):1008-13.

Erciyas K, Sezer U, Ustiin K, Pehlivan Y, Kisacik B, Senyurt SZ, Tarak¢ioglu M, Onat AM,
Effects of periodontal therapy on disease activity and systemic inflammation in
rheumatoid arthritis patients. Oral Dis. 2013;19(4):394-400.

Kaur S, Bright R, Proudman SM, Bartold PM. Does periodontal treatment influence
clinical and biochemical measures for rheumatoid arthritis? A systematic review and
meta-analysis. Semin Arthritis Rheum. 2014;44(2):113-22.

Mosor E, Stoffer-Marx M, Steiner G, Raza K, Stack RJ, Simons G, Falahee M, Skingle D,
Dobrin M, Schett G, Englbrecht M, Smolen JS, Kjeken |, Hueber AJ, Stamm TA. | would
never take preventive medication! Perspectives and information needs of people who
underwent predictive tests for rheumatoid arthritis. Arthritis care & research. 2019.
Makrygiannakis D, Hermansson M, Ulfgren AK, Nicholas AP, Zendman AJ, Eklund A,
Grunewald J, Skold CM, Klareskog L, Catrina Al, Smoking increases peptidylarginine
deiminase 2 enzyme expression in human lungs and increases citrullination in BAL
cells. Annals of the rheumatic diseases. 2008;67(10):1488-92.

Ytterberg AJ, Joshua V, Reynisdottir G, Tarasova NK, Rutishauser D, Ossipova E, Haj
Hensvold A, Eklund A, Skold CM, Grunewald J, Malmstrom V, Jakobsson PJ, Ronnelid
J, Padyukov L, Zubarev RA, Klareskog L, Catrina Al, Shared immunological targets in
the lungs and joints of patients with rheumatoid arthritis: identification and validation.
Annals of the rheumatic diseases. 2014.

Demoruelle MK, Harrall KK, Ho L, Purmalek MM, Seto NL, Rothfuss HM, Weisman MH,
Solomon JJ, Fischer A, Okamoto Y, Kelmenson LB, Parish MC, Feser M, Fleischer C,
Anderson C, Mahler M, Norris JM, Kaplan MJ, Cherrington BD, Holers VM, Deane KD,
Anti-Citrullinated Protein Antibodies Are Associated With Neutrophil Extracellular
Traps in the Sputum in Relatives of Rheumatoid Arthritis Patients. Arthritis &
rheumatology (Hoboken, NJ). 2017;69(6):1165-75.

24


https://www.ncbi.nlm.nih.gov/pubmed/?term=Xue%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kristiansen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26214836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lopez-Oliva%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paropkari%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saraswat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Serban%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yonel%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Pablo%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raza%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raza%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Filer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chapple%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dietrich%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grant%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=29513935
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erciyas%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22998534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sezer%20U%5BAuthor%5D&cauthor=true&cauthor_uid=22998534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ust%C3%BCn%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22998534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pehlivan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22998534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kisacik%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22998534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Senyurt%20SZ%5BAuthor%5D&cauthor=true&cauthor_uid=22998534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarak%C3%A7io%C4%9Flu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22998534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Onat%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22998534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mosor%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoffer-Marx%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steiner%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raza%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stack%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simons%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Falahee%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Skingle%20D%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dobrin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schett%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Englbrecht%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kjeken%20I%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hueber%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stamm%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=30710453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Makrygiannakis%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hermansson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ulfgren%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicholas%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zendman%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eklund%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grunewald%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Skold%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klareskog%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Catrina%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=18413445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ytterberg%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joshua%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reynisdottir%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarasova%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rutishauser%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ossipova%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haj%20Hensvold%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haj%20Hensvold%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eklund%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sk%C3%B6ld%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grunewald%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malmstr%C3%B6m%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jakobsson%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B6nnelid%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B6nnelid%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Padyukov%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zubarev%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klareskog%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Catrina%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=24817415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demoruelle%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harrall%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Purmalek%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seto%20NL%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rothfuss%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weisman%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Solomon%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fischer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Okamoto%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelmenson%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parish%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feser%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleischer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahler%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Norris%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaplan%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cherrington%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holers%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=28182854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deane%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=28182854

34.

35.

36.

37.

38.

39.

40.

41.

42

Willis VC, Demoruelle MK, Derber LA, Chartier-Logan CJ, Parish MC, Pedraza IF,
Weisman MH, Norris JM, Holers VM, Deane KD, Sputum autoantibodies in patients
with established rheumatoid arthritis and subjects at risk of future clinically apparent
disease. Arthritis and rheumatism. 2013;65(10):2545-54.

Demoruelle MK, Weisman MH, Simonian PL, Lynch DA, Sachs PB, Pedraza IF,
Harrington AR, Kolfenbach JR, Striebich CC, Pham QN, Strickland CD, Petersen BD,
Parish MC, Derber LA, Norris JM, Holers VM, Deane KD, Brief report: airways
abnormalities and rheumatoid arthritis-related autoantibodies in subjects without
arthritis: early injury or initiating site of autoimmunity? Arthritis and rheumatism.
2012;64(6):1756-61.

Liu X, Zou Q, Zeng B, Fang Y, Wei H. Analysis of fecal Lactobacillus community structure
in patients with early rheumatoid arthritis. Curr Microbiol. 2013;67(2):170-6.

Scher JU, Sczesnak A, Longman RS, Segata N, Ubeda C, Bielski C, Rostron T, Cerundolo
V, Pamer EG, Abramson SB, Huttenhower C, Littman DR, Expansion of intestinal
Prevotella copri correlates with enhanced susceptibility to arthritis. Elife.
2013;2:e01202.

Vaahtovuo J, Munukka E, Korkeamaki M, Luukkainen R, Toivanen P. Fecal microbiota
in early rheumatoid arthritis. The Journal of rheumatology. 2008;35(8):1500-5.
Alpizar-Rodriguez D, Lesker TR, Gronow A, Gilbert B, Raemy E, Lamacchia C, Gabay C,
Finckh A, Strowig T, Prevotella copri in individuals at risk for rheumatoid arthritis.
Annals of the rheumatic diseases. 2019;78(5):590-3.

van de Stadt LA, Witte Bl, Bos WH, van Schaardenburg D. A prediction rule for the
development of arthritis in seropositive arthralgia patients. Annals of the rheumatic
diseases. 2013;72(12):1920-6.

Rakieh C, Nam JL, Hunt L, Hensor EM, Das S, Bissell LA, Villeneuve E, McGonagle D,
Hodgson R, Grainger A, Wakefield RJ, Conaghan PG, Emery P, Predicting the
development of clinical arthritis in anti-CCP positive individuals with non-specific
musculoskeletal symptoms: a prospective observational cohort study. Annals of the

rheumatic diseases. 2015;74(9):1659-66.

. van Steenbergen HW, Aletaha D, Beaart-van de Voorde LJ, Brouwer E, Codreanu C,

Combe B, Fonseca JE, Hetland ML, Humby F, Kvien TK, Niedermann K, Nufio L, Oliver

S, Rantapaa-Dahlqvist S, Raza K, van Schaardenburg D, Schett G, De Smet L, Sziics G,

25


https://www.ncbi.nlm.nih.gov/pubmed/?term=Willis%20VC%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demoruelle%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Derber%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chartier-Logan%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parish%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedraza%20IF%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weisman%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Norris%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holers%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deane%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=23817979
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demoruelle%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weisman%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simonian%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lynch%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sachs%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedraza%20IF%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harrington%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolfenbach%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Striebich%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pham%20QN%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strickland%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parish%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Derber%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Norris%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holers%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deane%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=22183986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scher%20JU%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sczesnak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Longman%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Segata%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ubeda%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bielski%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rostron%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cerundolo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cerundolo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pamer%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abramson%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huttenhower%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Littman%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=24192039
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alpizar-Rodriguez%20D%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lesker%20TR%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gronow%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gilbert%20B%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raemy%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lamacchia%20C%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gabay%20C%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Finckh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strowig%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30760471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rakieh%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nam%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hunt%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hensor%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Das%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bissell%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Villeneuve%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGonagle%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgson%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grainger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakefield%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=24728331
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24728331

43.

44,

45,

46.

47.

48.

49.

Vencovsky J, Wiland P, de Wit M, Landewé RL, van der Helm-van Mil AH, EULAR
definition of arthralgia suspicious for progression to rheumatoid arthritis. Annals of
the rheumatic diseases. 2016.

Bos WH, Wolbink GJ, Boers M, Tijhuis GJ, de Vries N, van der Horst-Bruinsma IE, Tak
PP, van de Stadt RJ, van der Laken CJ, Dijkmans BA, van Schaardenburg D, Arthritis
development in patients with arthralgia is strongly associated with anti-citrullinated
protein antibody status: a prospective cohort study. Annals of the rheumatic diseases.
2010;69(3):490-4.

Ramos-Remus C, Castillo-Ortiz JD, Aguilar-Lozano L, Padilla-Ibarra J, Sandoval-Castro
C, Vargas-Serafin CO, de la Mora-Molina H, Ramos-Gomez A, Sanchez-Ortiz A, Avila-
Armengol H, Aceves-Avila FJ, Autoantibodies in prediction of the development of
rheumatoid arthritis among healthy relatives of patients with the disease. Arthritis &
rheumatology (Hoboken, NJ). 2015;67(11):2837-44.

Aizenberg E, Ten Brinck RM, Reijnierse M, van der Helm-van Mil AHM, Stoel BC.
Identifying MRI-detected inflammatory features specific for rheumatoid arthritis: two-
fold feature reduction maintains predictive accuracy in clinically suspect arthralgia
patients. Semin Arthritis Rheum. 2019;48(4):579-86.

Hunt L, Hensor EM, Nam J, Burska AN, Parmar R, Emery P, Ponchel F, T cell subsets: an
immunological biomarker to predict progression to clinical arthritis in ACPA-positive
individuals. Annals of the rheumatic diseases. 2016;75(10):1884-9.

Libbers J, Brink M, van de Stadt LA, Vosslamber S, Wesseling JG, van Schaardenburg
D, Rantapdaa-Dahlqvist S, Verweij CL, The type | IFN signature as a biomarker of
preclinical rheumatoid arthritis. Annals of the rheumatic diseases. 2013;72(5):776-80.
Mankia K, Briggs C, Emery P. How Are Rheumatologists Managing Anticyclic
Citrullinated Peptide Antibodies-positive Patients Who Do Not Have Arthritis? The
Journal of rheumatology. 2019.

van Dongen H, van Aken J, Lard LR, Visser K, Ronday HK, Hulsmans HM, Speyer |,
Westedt ML, Peeters AJ, Allaart CF, Toes RE, Breedveld FC, Huizinga TW, Efficacy of
methotrexate treatment in patients with probable rheumatoid arthritis: a double-
blind, randomized, placebo-controlled trial. Arthritis and rheumatism.

2007;56(5):1424-32.

26


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bos%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolbink%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boers%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tijhuis%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Vries%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Horst-Bruinsma%20IE%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tak%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tak%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Stadt%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Laken%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dijkmans%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schaardenburg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19363023
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%BCbbers%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23434571
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brink%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23434571
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Stadt%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=23434571
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vosslamber%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23434571
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wesseling%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=23434571
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schaardenburg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23434571
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Schaardenburg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23434571
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rantap%C3%A4%C3%A4-Dahlqvist%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23434571
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verweij%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=23434571

50.

51.

52.

53.

54.

55.

56.

57.

Emery P, Durez P, Dougados M, Legerton CW, Becker JC, Vratsanos G, Genant HK,
Peterfy C, Mitra P, Overfield S, Qi K, Westhovens R, Impact of T-cell costimulation
modulation in patients with undifferentiated inflammatory arthritis or very early
rheumatoid arthritis: a clinical and imaging study of abatacept (the ADJUST trial).
Annals of the rheumatic diseases. 2010;69(3):510-6.

Burgers LE, Allaart CF, Huizinga TWJ, van der Helm-van Mil AHM. Brief Report: Clinical
Trials Aiming to Prevent Rheumatoid Arthritis Cannot Detect Prevention Without
Adequate Risk Stratification: A Trial of Methotrexate Versus Placebo in
Undifferentiated Arthritis as an Example. Arthritis & rheumatology (Hoboken, NJ).
2017;69(5):926-31.

Verstappen SM, McCoy MJ, Roberts C, Dale NE, Hassell AB, Symmons DP; STIVEA
investigators, Beneficial effects of a 3-week course of intramuscular glucocorticoid
injections in patients with very early inflammatory polyarthritis: results of the STIVEA
trial. Annals of the rheumatic diseases. 2010;69(3):503-9.

Machold KP, Landewé R, Smolen JS, Stamm TA, van der Heijde DM, Verpoort KN,
Brickmann K, Vazquez-Mellado J, Karateev DE, Breedveld FC, Emery P, Huizinga TW,
The Stop Arthritis Very Early (SAVE) trial, an international multicentre, randomised,
double-blind, placebo-controlled trial on glucocorticoids in very early arthritis. Annals
of the rheumatic diseases. 2010;69(3):495-502.

Bos WH, Dijkmans BA, Boers M, van de Stadt RJ, van Schaardenburg D. Effect of
dexamethasone on autoantibody levels and arthritis development in patients with
arthralgia: a randomised trial. Annals of the rheumatic diseases. 2010;69(3):571-4.
Gerlag DM, Safy M, Maijer KI, Tang MW, Tas SW, Starmans-Kool MJF, van Tubergen A,
Janssen M, de Hair M, Hansson M, de Vries N, Zwinderman AH, Tak PP, Effects of B-
cell directed therapy on the preclinical stage of rheumatoid arthritis: the PRAIRI study.
Annals of the rheumatic diseases. 2018.

Smolen JS, Aletaha D, Barton A, Burmester GR, Emery P, Firestein GS, Kavanaugh A,
Mclnnes 1B, Solomon DH, Strand V, Yamamoto K, Rheumatoid arthritis. Nat Rev Dis
Primers. 2018 Feb 8;4:18001. doi: 10.1038/nrdp.2018.1. Review.

Filippucci E, Cipolletta E, Mashadi Mirza R, Carotti M, Giovagnoni A, Salaffi F, Tardella
M, Di Matteo A, Di Carlo M, Ultrasound imaging in rheumatoid arthritis. Radiol Med.
2019 Nov;124(11):1087-1100. doi: 10.1007/s11547-019-01002-2.

27


https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Durez%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dougados%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Legerton%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Becker%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vratsanos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Genant%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peterfy%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitra%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Overfield%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Westhovens%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19933744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Machold%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Landew%C3%A9%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stamm%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Heijde%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verpoort%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brickmann%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=V%C3%A1zquez-Mellado%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karateev%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Breedveld%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=20223838
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gerlag%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Safy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maijer%20KI%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tas%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Starmans-Kool%20MJF%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Tubergen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janssen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Hair%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hansson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Vries%20N%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zwinderman%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tak%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=30504445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aletaha%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barton%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burmester%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Firestein%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanaugh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=McInnes%20IB%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Solomon%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strand%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamamoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29417936
https://www.ncbi.nlm.nih.gov/pubmed/29417936
https://www.ncbi.nlm.nih.gov/pubmed/30852792

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Zabotti A, Finzel S, Baraliakos X, Aouad K, Ziade N, lagnocco A, Imaging in the
preclinical phases of rheumatoid arthritis. Clin Exp Rheumatol. 2019 Jul 25;

Emery P, Breedveld FC, Hall S, Durez P, Chang DJ, Robertson D, Singh A, Pedersen RD,
Koenig AS, Freundlich B, Comparison of methotrexate monotherapy with a
combination of methotrexate and etanercept in active, early, moderate to severe
rheumatoid arthritis (COMET): a randomised, double-blind, parallel treatment trial.
Lancet. 2008 Aug 2;372(9636):375-82. doi: 10.1016/S0140-6736(08)61000-4.

Saleem B, Keen H, Goeb V, Parmar R, Nizam S, Hensor EM, Churchman SM, Quinn M,
Wakefield R, Conaghan PG, Ponchel F, Emery P, Patients with RA in remission on TNF
blockers: when and in whom can TNF blocker therapy be stopped? Ann Rheum Dis.
2010 Sep;69(9):1636-42. doi: 10.1136/ard.2009.117341.

Schett G, Emery P, Tanaka Y, Burmester G, Pisetsky DS, Naredo E, Fautrel B, van
Vollenhoven R, Tapering biologic and conventional DMARD therapy in rheumatoid
arthritis: current evidence and future directions. Ann Rheum Dis. 2016
Aug;75(8):1428-37. doi: 10.1136/annrheumdis-2016-209201.

Einarsson JT, Willim M, Saxne T, Geborek P, Kapetanovic MC, Secular trends of
sustained remission in rheumatoid arthritis, a nationwide study in Sweden.
Rheumatology (Oxford). 2019. doi: 10.1093/rheumatology/kez273.

Aga AB, Lie E, Uhlig T, Olsen IC, Wiergd A, Kalstad S, Rgdevand E, Mikkelsen K, Kvien
TK, Haavardsholm EA. Time trends in disease activity, response and remission rates in
rheumatoid arthritis during the past decade: results from the NOR-DMARD study
2000-2010. Ann Rheum Dis. 2013;74:381-8.

Olsen IC, Lie E, Vasilescu R, Wallenstein G, Strengholt S, Kvien TK, Assessments of the
unmet need in the management of patients with rheumatoid arthritis: analyses from
the NOR-DMARD registry. Rheumatology (Oxford). 2019 Mar 1;58(3):481-491.
Ajeganova S, Huizinga T. Sustained remission in rheumatoid arthritis: latest evidence
and clinical considerations. Ther Adv Musculoskelet Dis. 2017 Oct; 9(10): 249-262.
Mierau M, Schoels M, Gonda G, Fuchs J, Aletaha D, Smolen JS, Assessing remission in
clinical practice. Rheumatology (Oxford). 2007 Jun;46(6):975-9.

Prince FH, Bykerk VP, Shadick NA, Lu B, Cui J, Frits M, lannaccone CK, Weinblatt ME,
Solomon DH, Sustained rheumatoid arthritis remission is uncommon

in clinical practice. Arthritis Res Ther. 2012 Mar 19;14(2):R68.

28


https://www.ncbi.nlm.nih.gov/pubmed/31376263
https://www.ncbi.nlm.nih.gov/pubmed/31376263
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Breedveld%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Durez%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robertson%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedersen%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koenig%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freundlich%20B%5BAuthor%5D&cauthor=true&cauthor_uid=18635256
https://www.ncbi.nlm.nih.gov/pubmed/18635256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleem%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goeb%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parmar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nizam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hensor%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Churchman%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakefield%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ponchel%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20421345
https://www.ncbi.nlm.nih.gov/pubmed/?term=patients+with+RA+in+remission+on+TNF+blockers%3A+when+and+whom+saleem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schett%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burmester%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pisetsky%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naredo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fautrel%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Vollenhoven%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Vollenhoven%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27261493
https://www.ncbi.nlm.nih.gov/pubmed/27261493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Einarsson%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=31302705
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31302705
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saxne%20T%5BAuthor%5D&cauthor=true&cauthor_uid=31302705
https://www.ncbi.nlm.nih.gov/pubmed/?term=Geborek%20P%5BAuthor%5D&cauthor=true&cauthor_uid=31302705
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kapetanovic%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=31302705
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aga%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lie%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uhlig%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olsen%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wier%C3%B8d%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalstad%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B8devand%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikkelsen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kvien%20TK%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kvien%20TK%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haavardsholm%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=24285493
https://www.ncbi.nlm.nih.gov/pubmed/30508189
https://www.ncbi.nlm.nih.gov/pubmed/30508189
https://www.ncbi.nlm.nih.gov/pubmed/30508189
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5613855/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mierau%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17341506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schoels%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17341506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonda%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17341506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuchs%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17341506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aletaha%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17341506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=17341506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mierau+assessing+remission
https://www.ncbi.nlm.nih.gov/pubmed/22429277
https://www.ncbi.nlm.nih.gov/pubmed/22429277

68.

69.

70.

71.

72.

73.

74.

Buch MH, Defining refractory rheumatoid arthritis. Ann Rheum Dis. 2018
Jul;77(7):966-969. doi: 10.1136/annrheumdis-2017-212862.

Ajeganova S, van Steenbergen HW, van Nies JA, Burgers LE, Huizinga TW, van der
Helm-van Mil AH, Disease-modifying antirheumatic drug-free sustained remission in
rheumatoid arthritis: an increasingly achievable outcome with subsidence of disease
symptoms. Ann Rheum Dis. 2016 May;75(5):867-73. doi: 10.1136/annrheumdis-2014-
207080.

Cavalli G, Favalli EG. Biologic discontinuation strategies and outcomes in patients with
rheumatoid arthritis. Expert Rev Clin Immunol. 2019 Dec;15(12):1313-1322. doi:
10.1080/1744666X.2020.1686976.

Einarsson JT, Willim M, Ernestam S, Saxne T, Geborek P, Kapetanovic MC, Prevalence
of sustained remission in rheumatoid arthritis: impact of criteria sets and disease
duration, a Nationwide Study in Sweden. Rheumatology (Oxford). 2019 Feb
1;58(2):227-236. doi: 10.1093/rheumatology/key054.

Quinn MA, Conaghan PG, O'Connor PJ, Karim Z, Greenstein A, Brown A, Brown C,
Fraser A, Jarret S, Emery P, Very early treatment with infliximab in addition to
methotrexate in early, poor-prognosis rheumatoid arthritis reduces magnetic
resonance imaging evidence of synovitis and damage, with sustained benefit after
infliximab withdrawal: results from a twelve-month randomized, double-blind,
placebo-controlled trial. Arthritis Rheum. 2005 Jan;52(1):27-35.

Goekoop-Ruiterman YP, de Vries-Bouwstra JK, Allaart CF, van Zeben D, Kerstens PJ,
Hazes JM, Zwinderman AH, Ronday HK, Han KH, Westedt ML, Gerards AH, van
Groenendael JH, Lems WF, van Krugten MV, Breedveld FC, Dijkmans BA, Clinical and
radiographic outcomes of four different treatment strategies in patients with early
rheumatoid arthritis (the BeSt study): a randomized, controlled trial. Arthritis Rheum.
2005 Nov;52(11):3381-90.

Keystone EC, Breedveld FC, van der Heijde D, van Vollenhoven RF, Emery P, Smolen
JS, Sainsbury I, Florentinus S, Kupper H, Chen K, Kavanaugh A,
Achieving comprehensive disease control in patients with early and established
rheumatoid arthritis treated with adalimumab plus methotrexate versus
methotrexate alone. RMD Open. 2017 Sep 26;3(2):e000445. doi: 10.1136/rmdopen-
2017-000445.

29


https://www.ncbi.nlm.nih.gov/pubmed/29588276
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ajeganova%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25972519
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Steenbergen%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=25972519
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Nies%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=25972519
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgers%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=25972519
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=25972519
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Helm-van%20Mil%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=25972519
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Helm-van%20Mil%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=25972519
https://www.ncbi.nlm.nih.gov/pubmed/25972519
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cavalli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=31663390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Favalli%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=31663390
https://www.ncbi.nlm.nih.gov/pubmed/31663390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Einarsson%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=29538755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29538755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ernestam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29538755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saxne%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29538755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Geborek%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29538755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kapetanovic%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=29538755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+sustained+remission+in+rheumatoid+arthritis%3A+impact+of+criteria+sets+and+disease+duration%2C+a+Nationwide+Study+in+Sweden
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Connor%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karim%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greenstein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fraser%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jarret%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15641102
https://www.ncbi.nlm.nih.gov/pubmed/15641102
https://www.ncbi.nlm.nih.gov/pubmed/16258899
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keystone%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Breedveld%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Heijde%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Vollenhoven%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sainsbury%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Florentinus%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kupper%20H%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanaugh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29018564
https://www.ncbi.nlm.nih.gov/pubmed/29018564
https://www.ncbi.nlm.nih.gov/pubmed/29018564
https://www.ncbi.nlm.nih.gov/pubmed/29018564

75.

76.

77.

78.

79.

80.

81.

82.

83.

Hamann PDH, Pauling JD, McHugh N, Shaddick G, Hyrich K; BSRBR-RA Contributors
Group, Predictors, demographics and frequency of sustained remission and  low
disease activity in anti-tumour necrosis factor-treated rheumatoid arthritis patients.
Rheumatology (Oxford). 2019 Dec 1;58(12):2162-2169.

Aletaha D, Maa JF, Chen S, Park SH, Nicholls D, Florentinus S, Furtner D, Smolen JS,
Effect of disease duration and prior disease-modifying antirheumatic drug use on
treatment outcomes in patients with rheumatoid arthritis. Ann Rheum Dis. 2019
Dec;78(12):1609-1615. doi: 10.1136/annrheumdis-2018-214918.

Aletaha D, Smolen JS, Remission in rheumatoid arthritis: missing objectives by using
inadequate DAS28 targets. Nat Rev Rheumatol. 2019 Nov;15(11):633-634. doi:
10.1038/s41584-019-0279-6.

Gul HL, Ferreira JF, Emery P, Remission in rheumatoid arthritis: is it all the same?
Expert Rev Clin Pharmacol. 2015;8(5):575-86. doi: 10.1586/17512433.2015.1061429.
Sciré CA, Montecucco C, Codullo V, Epis O, Todoerti M, Caporali R, Ultrasonographic
evaluation of joint involvement in early rheumatoid arthritis in clinical remission:
power Doppler signal predicts short-term relapse. Rheumatology (Oxford). 2009
Sep;48(9):1092-7.

Saleem B, Brown AK, Keen H, Nizam S, Freeston J, Wakefield R, Karim Z, Quinn M,
Hensor E, Conaghan PG, Emery P, Should imaging be a component of rheumatoid
arthritis remission criteria? A comparison between traditional and modified
composite remission scores and imaging assessments. Ann Rheum Dis. 2011
May;70(5):792-8. doi: 10.1136/ard.2010.134445.

Horton SC, Tan AL, Freeston JE, Wakefield RJ, Buch MH, Emery P, Discordance between
the predictors of clinical and imaging remission in patients with early rheumatoid
arthritis in clinical practice: implications for the use of ultrasound within a treatment-
to-target strategy. Rheumatology (Oxford). 2016 Jul;55(7):1177-87.

Molenaar ET, Voskuyl AE, Dinant HJ, Bezemer PD, Boers M, Dijkmans BA, Progression
of radiologic damage in patients with rheumatoid arthritis in clinical
remission. Arthritis Rheum. 2004;50:36—42. doi: 10.1002/art.11481.

Schett G, Coates LC, Ash ZR, Finzel S, Conaghan PG, Structural damage in rheumatoid
arthritis, psoriatic arthritis, and ankylosing spondylitis: traditional views, novel insights

gained from TNF blockade, and concepts for the future. Arthritis Res Ther. 2011.

30


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamann%20PDH%5BAuthor%5D&cauthor=true&cauthor_uid=31155669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pauling%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=31155669
https://www.ncbi.nlm.nih.gov/pubmed/?term=McHugh%20N%5BAuthor%5D&cauthor=true&cauthor_uid=31155669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shaddick%20G%5BAuthor%5D&cauthor=true&cauthor_uid=31155669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hyrich%20K%5BAuthor%5D&cauthor=true&cauthor_uid=31155669
https://www.ncbi.nlm.nih.gov/pubmed/?term=BSRBR-RA%20Contributors%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=BSRBR-RA%20Contributors%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/31155669
https://www.ncbi.nlm.nih.gov/pubmed/31155669
https://www.ncbi.nlm.nih.gov/pubmed/31434637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aletaha%20D%5BAuthor%5D&cauthor=true&cauthor_uid=31427763
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=31427763
https://www.ncbi.nlm.nih.gov/pubmed/31427763
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=26131966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferreira%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=26131966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26131966
https://www.ncbi.nlm.nih.gov/pubmed/?term=remission+in+rheumatoid+arthritis+is+it+all+the+same+gul+h
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scir%C3%A8%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=19561156
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montecucco%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19561156
https://www.ncbi.nlm.nih.gov/pubmed/?term=Codullo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19561156
https://www.ncbi.nlm.nih.gov/pubmed/?term=Epis%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19561156
https://www.ncbi.nlm.nih.gov/pubmed/?term=Todoerti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19561156
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caporali%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19561156
https://www.ncbi.nlm.nih.gov/pubmed/19561156
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleem%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nizam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freeston%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakefield%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karim%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hensor%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21242236
https://www.ncbi.nlm.nih.gov/pubmed/21242236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horton%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=26998766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=26998766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freeston%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=26998766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakefield%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=26998766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buch%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=26998766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26998766
https://www.ncbi.nlm.nih.gov/pubmed/26998766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molenaar%20ET%5BAuthor%5D&cauthor=true&cauthor_uid=14730597
https://www.ncbi.nlm.nih.gov/pubmed/?term=Voskuyl%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=14730597
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dinant%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=14730597
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bezemer%20PD%5BAuthor%5D&cauthor=true&cauthor_uid=14730597
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boers%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14730597
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dijkmans%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=14730597
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schett%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21624183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coates%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=21624183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ash%20ZR%5BAuthor%5D&cauthor=true&cauthor_uid=21624183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Finzel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21624183
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=21624183
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3123965/

84.

85.

86.

87.

88.

89.

90.

91.

Brown AK, Quinn MA, Karim Z, Conaghan PG, Peterfy CG, Hensor E, Wakefield RJ,
O'Connor PJ, Emery P, Presence of significant synovitis in rheumatoid arthritis patients
with disease-modifying antirheumatic drug-induced clinical remission: evidence from
animaging study may explain structural progression. Arthritis Rheum. 2006
Dec;54(12):3761-73.

Brown AK, Conaghan PG, Karim Z, Quinn MA, lkeda K, Peterfy CG, Hensor E, Wakefield
RJ, O'Connor PJ, Emery P, An explanation for the apparent dissociation between
clinical remission and continued structural deterioration in rheumatoid arthritis.
Arthritis Rheum. 2008 Oct;58(10):2958-67. doi: 10.1002/art.23945.

Yoshimi R, Hama M, Takase K, lhata A, Kishimoto D, Terauchi K, Watanabe R, Uehara
T, Samukawa S, Ueda A, Takeno M, Ishigatsubo Y, Ultrasonography is a potent tool for
the prediction of progressive joint destruction during clinical remission
of rheumatoid arthritis. Mod Rheumatol. 2013 May;23(3):456-65.

Gul HL, Eugenio G, Rabin T, Burska A, Parmar R, Wu J, Ponchel F, Emery P, Defining
remission in rheumatoid arthritis: does it matter to the patient? A comparison of
multi-dimensional remission criteria and patient reported outcomes. Rheumatology
(Oxford). 2019 Aug 19.

Aletaha D, Smolen JS. Achieving Clinical Remission for Patients With Rheumatoid
Arthritis. JAMA. 2019 Feb 5;321(5):457-458. doi: 10.1001/jama.2018.21249.

Boeters DM, Burgers LE, Toes RE, van der Helm-van Mil A, et al,
Does immunological remission, defined as disappearance of autoantibodies, occur
with current treatment strategies? A long-term follow-up study in rheumatoid arthritis
patients who achieved sustained DMARD-free status. Ann Rheum Dis. 2019
Nov;78(11):1497-1504. doi: 10.1136/annrheumdis-2018-214868. Epub 2019 Aug 14.
Emery P, Burmester GR, Bykerk VP, Combe BG, Furst DE, Maldonado MA, Huizinga
TW, Re-treatment with abatacept plus methotrexate for disease flare after complete
treatment withdrawal in patients with early rheumatoid arthritis: 2-year results from
the AVERT study. RMD Open. 2019 Feb 8;5(1):e000840.

Smolen  JS, Pedersen R, Jones H, Mahgoub  E, Marshall L,
Impact of flare on radiographic progression after etanercept continuation, tapering o
r withdrawal in patients with rheumatoid arthritis. Rheumatology (Oxford). 2019 Jun
30. pii: kez224. doi: 10.1093/rheumatology/kez224.

31


https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karim%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peterfy%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hensor%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakefield%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Connor%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17133543
https://www.ncbi.nlm.nih.gov/pubmed/17133543
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karim%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ikeda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peterfy%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hensor%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakefield%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakefield%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Connor%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18821687
https://www.ncbi.nlm.nih.gov/pubmed/18821687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hama%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takase%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ihata%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kishimoto%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Terauchi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watanabe%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uehara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uehara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samukawa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ueda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takeno%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ishigatsubo%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22802010
https://www.ncbi.nlm.nih.gov/pubmed/22802010
https://www.ncbi.nlm.nih.gov/pubmed/22802010
https://www.ncbi.nlm.nih.gov/pubmed/22802010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=31424522
https://www.ncbi.nlm.nih.gov/pubmed/31424522
https://www.ncbi.nlm.nih.gov/pubmed/30721278
https://www.ncbi.nlm.nih.gov/pubmed/30721278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boeters%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=31413004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgers%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=31413004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Toes%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=31413004
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Helm-van%20Mil%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31413004
https://www.ncbi.nlm.nih.gov/pubmed/?term=boeters+D+immunological
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=30997151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burmester%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=30997151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bykerk%20VP%5BAuthor%5D&cauthor=true&cauthor_uid=30997151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Combe%20BG%5BAuthor%5D&cauthor=true&cauthor_uid=30997151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furst%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=30997151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maldonado%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=30997151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=30997151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huizinga%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=30997151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Re-treatment+with+abatacept+plus+methotrexate+for+disease+flare+after
https://www.ncbi.nlm.nih.gov/pubmed/31257453
https://www.ncbi.nlm.nih.gov/pubmed/31257453

92.

93.

94.

95.

96.

97.

Smolen JS, Landewé R, Bijlsma J, Burmester G, Chatzidionysiou K, Dougados M, Nam
J, Ramiro S, Voshaar M, van Vollenhoven R, Aletaha D, Aringer M, Boers M, Buckley
CD, Buttgereit F, Bykerk V, Cardiel M, Combe B, Cutolo M, van Eijk-Hustings Y, Emery
P, Finckh A, Gabay C, Gomez-Reino J, Gossec L, Gottenberg JE, Hazes JMW, Huizinga
T, Jani M, Karateev D, Kouloumas M, Kvien T, Li Z, Mariette X, Mclnnes I, Mysler E,
Nash P, Pavelka K, Podr G, Richez C, van Riel P, Rubbert-Roth A, Saag K, da Silva J,
Stamm T, Takeuchi T, Westhovens R, de Wit M, van der Heijde D,
EULAR recommendations for the management of rheumatoid arthritis with synthetic
and biological disease-modifying antirheumatic drugs: 2016 update. Ann Rheum Dis.
2017 Jun;76(6):960-977. doi: 10.1136/annrheumdis-2016-210715.

Singh JA, Saag KG, Bridges SL Jr, Akl EA, Bannuru RR, Sullivan MC, Vaysbrot E,
McNaughton C, Osani M, Shmerling RH, Curtis JR, Furst DE, Parks D, Kavanaugh A,
O'Dell J, King C, Leong A, Matteson EL, Schousboe JT, Drevlow B, Ginsberg S, Grober J,
St Clair EW, Tindall E, Miller AS, McAlindon T,
2015 American College of Rheumatology Guideline for the Treatment of Rheumatoid
Arthritis.  Arthritis Rheumatol. 2016 Jan;68(1):1-26. doi: 10.1002/art.39480.
Epub 2015 Nov 6. Review.

Tanaka Y, Smolen JS, Jones H, Szumski A, Marshall L, Emery P, The effect of deep or
sustained remission on maintenance of remission after dose reduction or withdrawal
of etanercept in patients with rheumatoid arthritis. Arthritis Res Ther. 2019 Jul
5;21(1):164. doi: 10.1186/s13075-019-1937-4.

Weinblatt ME, Bingham CO, Burmester GR, Bykerk VP, Furst DE, Mariette X, van der
Heijde D, van Vollenhoven R, VanLunen B, Ecoffet C, Cioffi C, Emery P, A Phase 3 Study
Evaluating Continuation, Tapering, and Withdrawal of Certolizumab Pegol After 1 Year
of Therapy in Early Rheumatoid Arthritis Patients. Arthritis Rheumatol 2017;
Bejarano V, Conaghan PG, Quinn MA, Saleem B, Emery P, Benefits 8 years after a
remission induction regime with an infliximab and methotrexate combination in early
rheumatoid arthritis. Rheumatology (Oxford). 2010 Oct;49(10):1971-4. doi:
10.1093/rheumatology/keq194. Epub 2010 Jul 1.

Bijlsma JWIJ, Welsing PMJ, Woodworth TG, Middelink LM, Peth6-Schramm
A, Bernasconi C, Borm MEA, Wortel CH, Ter Borg EJ, Jahangier ZN, van der Laan
WH, Bruyn GAW, Baudoin P, Wijngaarden S, Vos PAJM, Bos R, Starmans MIJF, Griep

32


https://www.ncbi.nlm.nih.gov/pubmed/28264816
https://www.ncbi.nlm.nih.gov/pubmed/28264816
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saag%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bridges%20SL%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akl%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bannuru%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sullivan%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaysbrot%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=McNaughton%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Osani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shmerling%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Curtis%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furst%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parks%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanaugh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Dell%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=King%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leong%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matteson%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schousboe%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Drevlow%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ginsberg%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grober%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=St%20Clair%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tindall%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=McAlindon%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26545940
https://www.ncbi.nlm.nih.gov/pubmed/26545940
https://www.ncbi.nlm.nih.gov/pubmed/26545940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=31277720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=31277720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20H%5BAuthor%5D&cauthor=true&cauthor_uid=31277720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szumski%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31277720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marshall%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31277720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=31277720
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weinblatt%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bingham%20CO%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burmester%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bykerk%20VP%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furst%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mariette%20X%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Heijde%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Heijde%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Vollenhoven%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=VanLunen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ecoffet%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cioffi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28666080
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bejarano%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20595536
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=20595536
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20595536
https://www.ncbi.nlm.nih.gov/pubmed/20595536
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bijlsma%20JWJ%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welsing%20PMJ%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Woodworth%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Middelink%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peth%C3%B6-Schramm%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peth%C3%B6-Schramm%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bernasconi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borm%20MEA%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wortel%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ter%20Borg%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jahangier%20ZN%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Laan%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Laan%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruyn%20GAW%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baudoin%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wijngaarden%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vos%20PAJM%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bos%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Starmans%20MJF%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Griep%20EN%5BAuthor%5D&cauthor=true&cauthor_uid=27287832

98.

99.

EN, Griep-Wentink  JRM, Allaart  CF, Heurkens  AHM, Teitsma XM, Tekstra
J, Marijnissen ACA, Lafeber FPJ, Jacobs JWG.
Early rheumatoid arthritis treated with tocilizumab, methotrexate, or
their combination (U-Act-Early): a multicentre, randomised, double-blind, double-
dummy, strategy trial. Lancet. 2016 Jul 23;388(10042):343-355. doi: 10.1016/50140-
6736(16)30363-4. Epub 2016 Jun 7.

Brocq O, Millasseau E, Albert C, Grisot C, Flory P, Roux CH, Euller-Ziegler L, Effect of
discontinuing TNFalpha antagonist therapy in patients with remission of rheumatoid
arthritis. Joint Bone Spine 2009;76:350-5. 2014 Nov 6;371(19):1781-92. doi:
10.1056/NEJM0al1316133.

Smolen JS, Emery P, Ferraccioli GF, Samborski W, Berenbaum F, Davies OR, Koetse W,
Purcaru O, Bennett B, Burkhardt H, Certolizumab pegol in rheumatoid arthritis
patients with low to moderate activity: the CERTAIN double-blind, randomised,
placebo-controlled trial. Ann Rheum Dis. 2015;74(5):843-850.

100. van Herwaarden N, van der Maas A, Minten MJ, van den Hoogen FH, Kievit W,

101.

102.

van Vollenhoven RF, Bijlsma JW, van den Bemt BJ, den Broeder AA, Disease activity
guided dose reduction and withdrawal of adalimumab or etanercept compared with
usual care in rheumatoid arthritis: open label, randomised controlled, non-inferiority
trial. Bmj. 2015;350:h1389.

Hagen M, Englbrecht M, Haschka J, Reiser M, Kleyer A, Hueber A, Manger B,
Figueiredo C, Cobra JF, Tony HP, Finzel S, Kleinert S, Wendler J, Schuch F, Ronneberger
M, Feuchtenberger M, Fleck M, Manger K, Ochs W, Lorenz HM, Nisslein H, Alten R,
Henes J, Kriiger K, Schett G, Rech J, Cost-effective Tapering Algorithm in Patients with
Rheumatoid Arthritis: Combination of Multibiomarker Disease Activity Score and
Autoantibody Status. J Rheumatol. 2019;46(5):460-466

Naredo E, Valor L, De la Torre I, Montoro M, Bello N, Martinez-Barrio J,
Martinez-Estupinan L, Nieto JC, Ovalles-Bonilla JG, Hernandez-Flérez D, Gonzélez CM,
Lopez-Longo FJ, Monteagudo |, Carrefio L, Predictive value of Doppler ultrasound-
detected synovitis in relation to failed tapering of biologic therapy in patients with
rheumatoid arthritis. Rheumatology (Oxford).2015 Aug;54(8):1408-14. doi:
10.1093/rheumatology/kev006. Epub 2015 Mar 1.

33


https://www.ncbi.nlm.nih.gov/pubmed/?term=Griep%20EN%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Griep-Wentink%20JRM%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Allaart%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heurkens%20AHM%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Teitsma%20XM%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tekstra%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tekstra%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marijnissen%20ACA%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lafeber%20FPJ%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobs%20JWG%5BAuthor%5D&cauthor=true&cauthor_uid=27287832
https://www.ncbi.nlm.nih.gov/pubmed/?term=Early+rheumatoid+arthritis+treated+with+tocilizumab%2C+methotrexate%2C+or+their+combination+(U-Act-Early)%3A+a+multicentre%2C+randomised%2C+double-blind%2C+double-dummy%2C+strategy+trial
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brocq%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19362504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Millasseau%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19362504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Albert%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19362504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grisot%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19362504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flory%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19362504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roux%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=19362504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Euller-Ziegler%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19362504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferraccioli%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samborski%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berenbaum%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=%22Davies%20OR%22%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koetse%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Purcaru%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bennett%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burkhardt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24431394
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Herwaarden%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Maas%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=Minten%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Hoogen%20FH%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kievit%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Vollenhoven%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bijlsma%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Bemt%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=den%20Broeder%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=25858265
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hagen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Englbrecht%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haschka%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reiser%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleyer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hueber%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manger%20B%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Figueiredo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cobra%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tony%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Finzel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleinert%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wendler%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schuch%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ronneberger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ronneberger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feuchtenberger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleck%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manger%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ochs%20W%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorenz%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%C3%BCsslein%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alten%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kr%C3%BCger%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schett%20G%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rech%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30504510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naredo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valor%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20la%20Torre%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montoro%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bello%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Barrio%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Estupi%C3%B1%C3%A1n%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nieto%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ovalles-Bonilla%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Fl%C3%B3rez%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonz%C3%A1lez%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B3pez-Longo%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Monteagudo%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carre%C3%B1o%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25731769
https://www.ncbi.nlm.nih.gov/pubmed/25731769

103.

104.

105.

106.

107.

Filippou G, Sakellariou G, Scire CA, Carrara G, Rumi F, Bellis E, Adinolfi A,
Batticciotto A, Bortoluzzi A, Cagnotto G, Caprioli M, Canzoni M, Cavatorta FP, De Lucia
O, Di Sabatino V, Draghessi A, Farina |, Focherini MC, Gabba A, Gutierrez M, Idolazzi L,
Luccioli F, Macchioni P, Massarotti MS, Mastaglio C, Menza L, Muratore M, Parisi S,
Picerno V, Piga M, Ramonda R, Raffeiner B, Rossi D, Rossi S, Rossini P, Scioscia C,
Venditti C, Volpe A, lagnocco A, The predictive role of ultrasound-detected
tenosynovitis and joint synovitis for flare in patients with rheumatoid arthritis in
stable remission. Results of an Italian multicentre study of the Italian Society for
Rheumatology Group for Ultrasound: the STARTER study. Ann Rheum Dis. 2018
Sep;77(9):1283-1289. doi: 10.1136/annrheumdis-2018-213217. Epub 2018 Jun 9.
Alivernini S, Peluso G, Fedele AL, Tolusso B, Gremese E, Ferraccioli G, Tapering
and  discontinuation of TNF-a  blockers  without disease relapse
using ultrasonography as a tool to identify patients with rheumatoid arthritis in
clinical and histological remission. Arthritis Res Ther. 2016 Feb 3;18:39. doi:
10.1186/s13075-016-0927-z.

Detert J, Bastian H, Listing J, WeiR A, Wassenberg S, Liebhaber A, Rockwitz K,
Alten R, Kriiger K, Rau R, Simon C, Gremmelsbacher E, Braun T, Marsmann B, H6hne-
Zimmer V, Egerer K, Buttgereit F, Burmester GR, Induction therapy with adalimumab
plus methotrexate for 24 weeks followed by methotrexate monotherapy up to week
48 versus methotrexate therapy alone for DMARD-naive patients with
early rheumatoid arthritis: HIT HARD, an investigator-initiated study. Ann Rheum
Dis. 2013 Jun;72(6):844-50. doi: 10.1136/annrheumdis-2012-201612.
Inciarte-Mundo J, Ramirez J, Herndandez MV, Ruiz-Esquide V, Cuervo A,
Cabrera-Villalba SR, Pascal M, Yaglie J, Cafiete JD, Sanmarti R,
Calprotectin strongly and independently predicts relapse in rheumatoid arthritis and
polyarticular psoriatic arthritis patients treated with tumor necrosis factor inhibitors:
a 1-year prospective cohort study. Arthritis Res Ther. 2018 Dec 13;20(1):275. doi:
10.1186/s13075-018-1764-z.

Burgoyne CH, Field SL, Brown AK, Hensor EM, English A, Bingham SL, Verburg
R, Fearon U, Lawson CA, Hamlin PJ, Straszynski L, Veale D, Conaghan P, Hull MA, van

Laar JM, Tennant A, Emery P, Isaacs JD, Ponchel F, Abnormal T-cell differentiation

34


https://www.ncbi.nlm.nih.gov/pubmed/?term=Filippou%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sakellariou%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scir%C3%A8%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrara%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rumi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bellis%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adinolfi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Batticciotto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bortoluzzi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cagnotto%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caprioli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canzoni%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cavatorta%20FP%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Lucia%20O%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Lucia%20O%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Sabatino%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Draghessi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farina%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Focherini%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gabba%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gutierrez%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Idolazzi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luccioli%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Macchioni%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Massarotti%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mastaglio%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menza%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muratore%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parisi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Picerno%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piga%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramonda%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raffeiner%20B%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rossi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rossi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rossini%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scioscia%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Venditti%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Volpe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iagnocco%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29886430
https://www.ncbi.nlm.nih.gov/pubmed/29886430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alivernini%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26842890
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peluso%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26842890
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fedele%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=26842890
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tolusso%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26842890
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gremese%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26842890
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferraccioli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26842890
https://www.ncbi.nlm.nih.gov/pubmed/26842890
https://www.ncbi.nlm.nih.gov/pubmed/26842890
https://www.ncbi.nlm.nih.gov/pubmed/26842890
https://www.ncbi.nlm.nih.gov/pubmed/26842890
https://www.ncbi.nlm.nih.gov/pubmed/?term=Detert%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bastian%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Listing%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%C3%9F%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wassenberg%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liebhaber%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rockwitz%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alten%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kr%C3%BCger%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rau%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simon%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gremmelsbacher%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Braun%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marsmann%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%B6hne-Zimmer%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%B6hne-Zimmer%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Egerer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buttgereit%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burmester%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=22739990
https://www.ncbi.nlm.nih.gov/pubmed/22739990
https://www.ncbi.nlm.nih.gov/pubmed/22739990
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inciarte-Mundo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramirez%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruiz-Esquide%20V%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cuervo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cabrera-Villalba%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pascal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yag%C3%BCe%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ca%C3%B1ete%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanmarti%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30545393
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calprotectin+strongly+and+independently+predicts+relapse+in+rheumatoid+arthritis+and+polyarticular+psoriatic+arthritis+patients+treated+with+tumor+necrosis+factor+inhibitors%3A+a+1-year+prospective+cohort+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgoyne%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Field%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hensor%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=English%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bingham%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verburg%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verburg%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fearon%20U%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lawson%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamlin%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Straszynski%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veale%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conaghan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hull%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Laar%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Laar%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tennant%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isaacs%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=17644540
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ponchel%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17644540

persists in rheumatoid arthritis patients in clinical remission and predicts relapse. Ann.
Rheumat. Dis. 67, 750-757 (2008).

108. Schlager L, Loiskandl M, Aletaha D, Radner H, Predictors of successfull
discontinuation of biologic and targeted synthetic DMARDs in patients with
rheumatoid arthritis in remission or low-disease activity: a systematic literature
review. Rheumatology (Oxford). 2019 Jul 19. pii: kez278. doi:
10.1093/rheumatology/kez278.

35



