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ABSTRACT

The coronavirus disease 2019 (COVID-19) pan-
demic has accelerated changes to rheumatology
daily clinical practice. The main goal of the
12th International Immunology Summit, held
25–26 June, 2021 (virtual meeting), was to
provide direction for these active changes rather
than undergoing change reactively in order to
improve patient outcomes. This review
describes and explores the concept of change in
rheumatology clinical practice based on pre-
sentations from the Immunology Summit.
Many of the changes to rheumatology practice
brought about by the COVID-19 pandemic may
be considered as having a positive impact on
disease management and may help with the
long-term development of more patient-fo-
cused treatment. Rheumatologists can con-
tribute key knowledge regarding the use of
immunosuppressive agents in the context of the
pandemic, and according to the European Lea-
gue Against Rheumatism, they should be
involved in any multidisciplinary COVID-19

guideline committees. New technologies,
including telemedicine and artificial intelli-
gence, represent an opportunity for physicians
to individualise patient treatment and improve
disease management. Despite major advances in
the treatment of rheumatic diseases, the efficacy
of available disease-modifying anti-rheumatic
drugs (DMARDs) remains suboptimal and data
regarding serological biomarkers are limited.
Synovial tissue biomarkers, such as CD68?

macrophages, have shown promise in elucidat-
ing pathogenesis and targeting treatment to the
individual patient. In spondyloarthritis (SpA) or
psoriatic arthritis (PsA), information regarding
the effectiveness of the available agents with
different mechanisms of action may be inte-
grated to manage patients using a treat-to-target
approach. Early diagnosis of SpA and PsA is
important for optimisation of treatment
response and long-term outcomes. Improving
our understanding of disease pathogenesis and
practice methods may help reduce diagnostic
delays, thereby optimising disease outcomes in
patients with rheumatic diseases.

PLAIN LANGUAGE SUMMARY

The global COVID-19 pandemic has brought
about several changes to the management of
patients with rheumatic diseases, such as
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rheumatoid arthritis, psoriatic arthritis or
spondyloarthritis. Many of these changes are
considered to have had a positive impact on
rheumatology practice, including the potential
use of virtual meetings rather than face-to-face
consultations. Physicians are increasingly using
new technologies to provide patients with
individualised treatment. There is a need for
more effective treatment options and strategies
in patients with rheumatic diseases as well as
ways of testing for biomarkers that may predict
response to treatment. An improved under-
standing of the mechanisms underlying disease
development may help rheumatologists to
develop a new ‘treat-to-target’ approach that
addresses the symptoms of the disease as well as
their patients’ preferences and quality of life.
This may enable rheumatologists to improve
their practice methods, thereby reducing diag-
nostic delays and optimising long-term out-
comes in patients with rheumatic diseases.

Keywords: Ankylosing spondylitis; Biomarkers;
COVID-19; Psoriatic arthritis; Rheumatology;
Spondyloarthritis

Key Summary Points

Rheumatology daily practice has changed
in response to the COVID-19 pandemic,
with increased use of new technologies
like telemedicine

These changes may allow physicians more
opportunities to individualise patient
treatment and improve outcomes

Synovial tissue biomarkers may help
physicians to determine the patient’s
underlying pathogenesis and to adopt a
‘treat-to-target’ approach to patient
management

Changes in rheumatology practice
methods, combined with an improved
understanding of disease pathogenesis,
may lead to optimisation of disease
outcomes in patients with rheumatic
diseases

INTRODUCTION

The 12th International Immunology Summit,
held virtually on 25 and 26 June 2021, and
sponsored by UCB Pharma S.A., had an overar-
ching theme of exploring the changes in the
immunology healthcare landscape. The coron-
avirus disease 2019 (COVID-19) pandemic has
challenged the medical profession, forcing the
need to make changes in daily clinical practice.
As a result of this unique healthcare scenario,
two types of change have emerged: ‘reactive
change’ and ‘active change’, with the latter
referring to change that is intentionally intro-
duced in response to the environment or clini-
cal circumstances. The main learning objective
of the summit was to provide direction for these
changes rather than undergo them in order to
improve patient outcomes. Although the
human brain is ‘wired’ to be initially resistant to
change, with effort and understanding, we can
overcome this resistance so that change can be
accepted as positive [1].

The aim of this review is to describe and
explore the concept of change as applied to the
clinical practice of rheumatology, based on the
rheumatology-themed presentations given at
the 2021 Immunology Summit. This article is
based on previously conducted studies and does
not contain any new studies with human par-
ticipants or animals performed by any of the
authors; therefore, ethical approval was not
required.

CHANGES IN THE WAY
RHEUMATOLOGISTS PRACTISE
MEDICINE

Impact of COVID-19: The Reaction
of the Immunology Community

The COVID-19 pandemic has changed the
world, forcing rheumatologists to rethink the
way they practise and work with patients and
colleagues [2]. When social distancing measures
are in place, rheumatologists need to work with
their patients on a case-by-case basis to decide
whether clinic visits are necessary.
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Rheumatology associations, including the
European League Against Rheumatism (EULAR),
have released provisional recommendations for
managing rheumatic diseases in the context of
the pandemic [2]. Rheumatologists have
become more reliant on e-health, meeting with
colleagues and patients virtually rather than in
person.

Some changes to rheumatology practice can
be considered negative such as the reduction in
almost all hospitals and outpatient clinics for all
clinical activities, making it more difficult for
both patients and physicians to follow the
routine care or to perform a physical examina-
tion in patients with inflammatory arthritis [3].
However, many of these changes to rheuma-
tology practice can be viewed as positive, with
rheumatologists moving from old habits to
choosing more effective, patient-focused meth-
ods. The pandemic has certainly redefined how
we do things in our daily lives, and it is up to
practitioners to define how these changes
impact clinical practice.

In addition to changing the way they prac-
tise medicine, immunologists have made vital
contributions to the global response to the
COVID-19 pandemic [4]. These contributions
include providing advice and education to the
general public, government officials and leaders
as well as countering and responding to incor-
rect information, contributing to vaccine and
treatment research and publications, increasing
the speed at which information is published
while maintaining thorough peer review and
organising virtual training, conferences, men-
toring and webinars. The above-mentioned
provisional EULAR recommendations [2] are an
example of how rheumatologists have con-
tributed to the pandemic response. Recognising
that there was an understandable lack of high-
quality scientific knowledge available for the
COVID-19 pandemic, but also that rheumatol-
ogists and their patients required guidance,
EULAR convened an international task force of
experts to formulate provisional guidance for
the management of patients with rheumatic
and musculoskeletal diseases during the pan-
demic [2]. In the context of COVID-19,
immunosuppressive treatments have gained
significant attention, both negative and

positive, and rheumatologists can contribute in-
depth knowledge about these agents. For this
reason, EULAR recommends that rheumatolo-
gists should be involved in any multidisci-
plinary COVID-19 guideline committees. For
patients who are diagnosed with COVID-19, it is
also crucial that rheumatologists are involved in
the decision to continue or alter immunosup-
pressive treatment. Treating physicians may be
tempted to discontinue any agents that are
thought to impair viral clearance; however, it is
just as important to consider the risk of a
rheumatic disease flare. In addition, there is
evidence to suggest that some treatments for
rheumatic diseases, such as tocilizumab, barac-
itinib and anakinra, are also effective in
managing patients with COVID-19-related
cytokine storm [5].

Impact of New Technologies: New Allies

Rapid advancements in digital technology are
transforming the way medicine is practised, and
the COVID-19 pandemic has resulted in the
accelerated adoption of many of these
technologies.

Telemedicine is a subgroup of digital medi-
cine, which is itself a subgroup of e-health, and
can be defined as ‘the use of digital technologies
for the remote transmission of medical data’.
Chan and colleagues conducted a 10-week
study of rheumatology teleclinics (telephone
and video) during the pandemic, in which 396
patients were reviewed, 78% via telephone and
22% via video clinics (88% of the appointments
were follow-up visits) [6]. The authors of this
study noted that rheumatology consultations
were often not patient-initiated and often
required in-depth review and planning for the
management of complex conditions. A list of
criteria was developed for determining whether
a patient or clinical scenario was suitable for a
teleclinic (Table 1). Guidance was also given for
the necessary equipment and structure of a
teleclinic. The authors reported that most
important decisions were able to be made via
teleclinic visits (Fig. 1). The authors found the
major benefit to be in triaging and streaming
patients into the most suitable service for their
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requirements. Because the inclusion criteria for
teleclinics were based on patient type and clin-
ical indication, rather than COVID-19 risk, the
protocol developed should translate well to
long-term, post-pandemic use [6].

The main disadvantage of teleclinics is the
potential for breaching patient confidentiality,
as the physician is unable to be certain that no
one else is listening to the patient during their
consultation [6]. Other disadvantages include a

Table 1 Inclusion and exclusion criteria for rheumatology teleclinics [5]

Inclusion criteria

Patients whose condition is clinically stable with low disease activity scores, who are making good progress and doing

well on DMARDs or biologics

Patients who already have a wide appointment interval (e.g. 12 months) and in whom not much new has happened

between appointments

Patients requiring discussion of test results and proposed treatments/drugs after initial appointment

Osteoporosis referrals where patients require interpretation of DEXA and advice about treatment

Alternate clinics for patients requiring monthly escalation for early inflammatory arthritis

Patients requesting to be seen earlier than their set appointment—this allows accurate assessment of the degree of

urgency required

Patients on remote monitoring who are completing their outcome scores online and with low disease activity

Patients not suitable for patient-initiated follow-up, where a teleclinic will enable assessment of their condition

Exclusion criteria

Patients who decline to have teleconsultation

Patients not in a location where they can speak confidentially

New patients being referred with a new problem; they should have FTF appointments unless there is a good reason for a

teleclinic (e.g. symptoms suggest that accurate advice can be given in a teleclinic)

Patients with new symptoms that need clinical examination for accurate evaluation

Patients with existing conditions that need clinical examination for meaningful assessment (e.g. swollen joint counts in

patients with RA)

Situations where patient confidence requires FTF consultation even if appropriate decisions could be made in a

teleclinic. Often such patients require the reassurance of a clinical examination

Children aged\ 18 years, unless a parent or guardian is available, and vulnerable adults

Patients who are unable to use or access IT or phone

Patients with communication difficulties (e.g. speech/hearing impairments, poor English if independent interpreter

service not accessible)

Patients with impaired cognition, unless a relative or friend is available to speak on patient’s behalf with patient’s

adequate consent

Reproduced from Chan A, et al. Future Healthc J. 2021;8(1):e27–e31. � Royal College of Physicians 2021 with permission
DEXA dual-energy x-ray absorptiometry, DMARDs disease-modifying anti-rheumatic drugs, FTF face to face, IT infor-
mation technology, RA rheumatoid arthritis

708 Rheumatol Ther (2022) 9:705–719



lack of access to suitable technology for some
patients, the inability to physically examine
patients or perform procedures and hearing or
language barriers; however, the latter issues may
be overcome with support of trusted translators,
family members or friends, with the patient’s
consent [6].

Artificial intelligence (AI), including
machine learning, is another new technology
that is being developed and increasingly used in
several fields of medicine, including rheuma-
tology. Machine learning is the process of using
algorithms that build mathematical functions
or models that map input data (e.g. images or
numerical data) to patient outcomes [7]. There
are several challenges in rheumatology that
could potentially be addressed through the use
of AI [8]. For example, assessment of disease
activity in rheumatoid arthritis (RA) usually
relies on non-specific blood tests and subjective
measures, such as patient self-reporting,
whereas AI could be used to identify specific
and sensitive disease biomarkers that provide
objective measures of change and earlier pre-
diction of disease flairs and treatment non-
compliance [8]. Machine learning methods
using electronic health record data have been

used to accurately identify patients with RA [9]
and predict complex disease outcomes [10].
Deep learning algorithms using convoluted
neural networks have been developed to per-
form automated image interpretation [11],
selection of informative ultrasound images in
patients with RA [12] and detection of radio-
graphic sacroiliitis in patients with axial
spondyloarthritis (SpA) [13]. As research into AI
use in rheumatology is expanding, the EULAR
have provided several ‘points to consider’ when
collecting, analysing and utilising large datasets
for rheumatic and musculoskeletal disorders
[14]. These ‘points to consider’ include the use
of global, comprehensive and harmonised
standards and open data platforms, interdisci-
plinary collaboration and training and consid-
eration for how these large datasets and AI can
be implemented in clinical practice [14]. In the
near future, it is expected that AI will change
how rheumatologists manage their patients in
clinical practice, enabling them to predict
treatment response, acquire improved image
diagnostics and achieve faster recognition of
disease pathology from patient history, labora-
tory test results and imaging data.

Fig. 1 Outcome of rheumatology teleclinics during the
coronavirus disease 2019 (COVID-19) pandemic
(N = 396) [5]. a ‘Other’ included: answering patient’s
question and offering a follow-up call in 1–2 weeks (n = 3,
0.8%); patient advised to see GP for issues unrelated to

rheumatic disease (n = 1; 0.3%); patient referred to
injection clinic (n = 1; 0.3%); patient asked to immedi-
ately go to an emergency department for evaluation
(n = 1, 0.3%). DMARD disease-modifying anti-rheumatic
drug, GP general practitioner

Rheumatol Ther (2022) 9:705–719 709



PATHOGENESIS AND TREATMENT
OF RHEUMATIC IMMUNE-
MEDIATED INFLAMMATORY
DISEASES

The Role of Biomarkers
and Histopathology in Rheumatoid
Arthritis

Although major advances have been made in
the treatment of patients with rheumatic dis-
eases, the strategy for choice of treatment still
generally relies on a ‘trial and error’ approach
because of a lack of predictive biomarkers [15].
This approach is in contrast to other fields of
medicine, such as oncology; an oncologist
would not start treatment without first obtain-
ing a tissue-based diagnosis and using predictive
biomarkers to choose the most suitable therapy
for an individual patient. Thus, there is an
unmet need for reliable biomarkers to help
predict response to rheumatology treatment.
Extensive research has investigated possible
serological biomarkers; however, the results
have been disappointing so far. Anti-citrulli-
nated peptide antibodies in RA remain the
exception although the expert community is
not unanimous on the value to be placed on
them.

Faced with the impasse in serum biomarker
identification, Orr and colleagues have devel-
oped an approach based on analysis of synovial
tissue [16]. This approach provides an improved
method for characterising localised inflamma-
tion, which may better reflect the mechanisms
underlying the inflammatory process. In
patients with RA, the preferred biopsy site is the
knee due to its size and ease of accessibility.
Many rheumatologists have concerns about the
safety or necessity of the synovial biopsy
approach [15]; however, mini-arthroscopy is a
minimally invasive technique that can be used
on an outpatient basis and may lead to
improved treatment outcomes in some patients.
In addition to staining for cellular markers and
cytokines, next-generation techniques (e.g.
next-generation sequencing) can be performed
on synovial biopsy samples [17].

In addition to improving our understanding
of the pathogenesis of rheumatic diseases, syn-
ovial tissue analysis may allow for the identifi-
cation of early changes in biomarkers that
potentially predict subsequent response to
treatment. This may provide physicians with
the ability to determine whether a particular
agent is appropriate for an individual patient in
the early stages of treatment. In one of the
earlier synovial tissue analysis trials in patients
with RA, Gerlag and colleagues found a marked
reduction in the number of infiltrating macro-
phages, including CD68? and CD163? stained
cells, in synovial tissue after 2 weeks of a clini-
cally effective oral prednisolone regimen,
whereas an increase in these cells was observed
with placebo [18]. This group has performed
similar analyses with several other DMARDs and
found that reduction in CD68? macrophages as
early as week 2 was correlated with clinical
efficacy at week 12 (measured by change in
28-joint Disease Activity Score [DAS28]) [19].
This type of biomarker testing could save valu-
able time for physicians and patients, as they
will not need to wait for a treatment response
that may never happen.

Small, focused, mechanism-of-action studies
can be conducted to compare different treat-
ment options. These studies are typically rela-
tively short in duration and involve collection
of as many biological samples as possible,
including synovial tissue, blood samples and
biopsies of lymph nodes and bone marrow.
Imaging and clinical data are also collected.
Combining these findings can inform
researchers about the common or unique
pathways involved in inflammatory diseases as
well as help to identify novel targets and predict
response to treatment.

An example of such a study was a 24-week
trial that investigated the effects of interleukin
(IL)-12p40/IL-23p40 blockade with ustek-
inumab in 11 patients with psoriatic arthritis
(PsA) [17]. Synovial tissue samples were taken
by needle arthroscopy at baseline and weeks 12
and 24 and analysed via quantitative poly-
merase chain reaction (qPCR), RNA sequencing
and immunohistochemistry. RNA sequencing
results showed clear differences between
patients with response to treatment (defined as
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a 20% improvement in American College of
Rheumatology criteria [ACR20]) and non-re-
sponders. Responders had an increased number
of differentially expressed genes (DEGs; either
down- or up-regulated) after 12 weeks of ustek-
inumab, whereas non-responders had a low
number of DEGs. Surprisingly, ustekinumab
appeared to have a very low impact on the IL-
23/IL-17 pathway but was associated with
modulation of the mitogen-activated protein
kinase (MAPK)/extracellular signal-regulated
kinase (ERK) and Wnt signalling pathways as
well as potentially the phosphoinositide-3-ki-
nase (PI3K)/protein kinase B (Akt) pathway [17].

The R4-RA trial was the first biopsy-driven,
randomised controlled trial in RA, in which the
effect of rituximab was compared with that of
tocilizumab over 48 weeks in 164 patients with
an inadequate response to anti-tumour necrosis
factor (TNF) treatment [20]. At baseline,
patients were classified as either ‘B-cell rich’ or
‘B-cell poor’ based on synovial biopsy histology.
To increase the accuracy of this stratification,
patients were reclassified into the same cate-
gories based on the B-cell molecular signature
following RNA sequencing of baseline synovial
tissue. In B-cell rich patients, there was no sig-
nificant difference between rituximab and
tocilizumab in the proportion of patients with
treatment response at week 16 (defined as a 50%
improvement from baseline in Clinical Disease
Activity [CDAI50%]). In patients stratified as
B-cell rich by histology, the response rate was
39% with rituximab and 52% with tocilizumab
(P = 0.33); respective values when stratified by
RNA sequencing were 50% and 48% (P = 0.89).
There was also no significant between-treat-
ment difference in response rate in B-cell poor
patients when stratified by histology (45% with
rituximab vs. 56% with tocilizumab; P = 0.31);
however, when stratified as B-cell poor by RNA
sequencing, the response rate was significantly
higher with tocilizumab versus rituximab (63%
vs. 36%; P = 0.035) [20]. These results indicate
the potential value of molecular-based stratifi-
cation for guiding treatment choice in patients
with RA, but also that RNA sequencing-based
stratification of synovial tissue may better pre-
dict clinical response compared with histology-
based classification.

Although synovial tissue analysis appears to
be an extremely useful tool, the ideal scenario
would be the availability of a non-invasive
technique for visualising immunopathological
features to guide treatment selection. Currently,
several methods for distinguishing different
types of synovial inflammation are under
investigation such as histological assessment of
infiltrative cellular populations or RNA
sequencing [20].

Thus, it seems important that rheumatolo-
gists start to change their approach to managing
patients by embracing emerging molecular
biology and imaging approaches that allow
patients to be classified by the presence of
biomarkers before initiating treatment. The
available data suggest that an integrated
approach, using multiple testing types, may
help to guide treatment choices, predict treat-
ment response and possibly identify novel
targets.

Advances in the Understanding
of the Pathogenesis of Spondyloarthritis

There is known to be a strong link between SpA
and gastrointestinal inflammation, as shown by
the high proportion of SpA patients with
inflammatory bowel disease (IBD; approxi-
mately 10%) or microscopic gastrointestinal
inflammation (approximately 50%) [21]. The
two hypotheses for this link include the ‘causal’
hypothesis, which suggests that gastrointestinal
inflammation causes joint inflammation, and
the ‘correlative’ or ‘comorbid’ hypothesis, in
which the two types of inflammation co-exist
(caused by similar immunological mechanisms)
[21, 22]. The causal hypothesis does not explain
how patients without gastrointestinal inflam-
mation develop joint inflammation; however, it
is possible that these patients have had tran-
sient, undetected gastrointestinal inflammation
in the past [21].

Amongst immune-mediated inflammatory
diseases (IMIDs), SpA is one of the most genet-
ically driven. Genome-wide association studies
have shown a large overlap between SpA and
IBD at the genetic level, although there are also
a number of loci linked to one disease and not
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the other [21]. Type 3 cytokines, which are
important for gastrointestinal barrier home-
ostasis, are dysregulated in patients with SpA,
which leads to dysbiosis of the gut microbiome
(Fig. 2) [21]. A study using murine models of
collagen-induced arthritis showed preferential
migration of T cells from the small intestine to
synovial tissue during the early stages of
arthritis formation, indicating that disruption
of the gastrointestinal barrier function occurs
prior to the development of inflammation,
potentially making it the point where arthritis
transitions from being an autoimmune to an
inflammatory condition [23].

IL-17 plays an important role in both gas-
trointestinal and joint tissues; however, these
effects appear to be tissue specific [21]. This is
highlighted by the fact that IL-17 inhibitors are
effective in patients with SpA, but are ineffec-
tive or possibly even deleterious for those with
IBD. Current treatment options for patients
with SpA are suboptimal, which highlights the
need for further research, but also the impor-
tance of tailoring treatment to individual
patients.

Improving Outcomes: The ‘Treat-To-
Target’ Approach in SpA and PsA

SpA and PsA are both complex diseases that can
be difficult to treat. For patients with radio-
graphical axial SpA or ankylosing spondylitis
(AS), non-head-to-head clinical trials show that
agents with varying mechanisms of action,
including TNF inhibitors [24–27], IL-17A inhi-
bitors [28, 29] and Janus kinase (JAK) inhibitors
[30, 31], have broadly similar efficacy, with
treatment response rates of 41–69% after 12–-
16 weeks of treatment (based on a 20%
improvement in Assessment Of Spondy-
loarthritis International Society [ASAS20]
response criteria) (Fig. 3). This suggests that a
large proportion of patients are non-responders,
which represents an unmet need in this indi-
cation. Furthermore, agents with different
mechanisms of action have differing effects on
the extra-musculoskeletal manifestations of
SpA. For IBD manifestations, effective agents
include TNF inhibitors (except for etanercept)

and the JAK inhibitor tofacitinib, while IL-17
inhibitors are ineffective, and the effects of
some of the newer agents are not yet known.

For patients with psoriasis, TNF inhibitors
and JAK inhibitors are effective, and IL-17 and
IL-23 inhibitors are highly effective. Similarly,
in patients with PsA, head-to-head trials have
shown that the IL-17A inhibitors ixekizumab
[32] and secukinumab [33] are significantly
more effective at treating cutaneous psoriasis
than the TNF inhibitor adalimumab, with sim-
ilar results regarding articular manifestations.
TNF inhibitors (except for etanercept) are
effective for uveitis, but there are few data
available for the other classes of agents.

The information regarding individual agents
may be integrated to manage patients with
rheumatic disease by using a treat-to-target
approach. In the 48-week, open-label,

cFig. 2 Changes in the gastrointestinal-joint axis during
inflammation in spondyloarthritis (SpA) [20]. In healthy
gastrointestinal tissue (top left), innate and adaptive type 3
immune cells and intraepithelial lymphocytes maintain
epithelial barrier homeostasis. In SpA (top centre left),
gastrointestinal barrier ‘leakiness’ increases, and dysbiosis
and subclinical inflammation occur. In early inflammatory
bowel disease (IBD) and in most SpA cases (top centre
right), subclinical acute inflammation is present, charac-
terised by a loss of barrier function, increased recruitment
of immune cells, enhanced type 3 immunity and increased
antibody production. In IBD, and some cases of SpA (top
right), chronic inflammation is present, and loss of
epithelial integrity, transmural inflammation, tissue remod-
elling and fibrosis occur. In the blood (centre), changes to
type 3 immune cells, cytokines and other soluble factors
are detected. Immune cells and cytokines are detectable in
bone and entheseal tissue in peripheral and axial joints
(bottom) and in the synovial fluid of peripheral joints.
AHR aryl hydrocarbon receptor, APRIL a proliferation-
inducing ligand, BAFF B cell activating factor, CCR6 CC
chemokine receptor type 6, CRP C-reactive protein, Ig
immunoglobulin, IL interleukin, ILC3 type 3 innate
lymphoid cell, GM-CSF granulocyte–macrophage colony-
stimulating factor, GZM granzyme M, MAIT mucosal
associated invariant T, NKT natural killer T cell, OSM
oncostatin M, TH17 cell T helper 17 cell, Treg cell
regulatory T cell, TNF tumour necrosis factor. Reproduced
with permission from Gracey E, et al. Nat Rev Rheumatol.
2020;6(8): 415–433. � Springer Nature 2020
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randomised TIght COntrol of Psoriatic Arthritis
(TICOPA) trial, the effect of standard care (with
review every 12 weeks) was compared with that
of tight control (review every 4 weeks, with
treatment escalation if targets were not met) in
patients with early PsA (N = 206) [34]. A signif-
icantly higher proportion of patients achieved
the primary endpoint of ACR20 in the tight
control group than in the standard care group
as well as the secondary endpoints of ACR50,
ACR70 and 75% improvement in Psoriasis Area
and Severity Index (PASI75). However, the
incidence of serious adverse events was higher
in the tight control group, and the cost of
treatment was higher [34].

In the open-label, randomised, 1-year Tight
Control in Spondyloarthritis (TICOSPA) trial in
patients with axial SpA (N = 160), the treat-to-
target approach was not significantly better
than standard care for the primary endpoint of
a C 30% improvement in the ASAS-Health
Index (ASAS-HI; 47.3% vs. 36.1%, P = 0.07) [35].
However, several secondary endpoints were
significantly better with the treat-to-target
approach versus standard care, including

Ankylosing Spondylitis Disease Activity Score
(ASDAS) low disease activity, ASDAS clinically
important improvement, ASAS40, ASAS20 and
50% improvement in Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI 50).
Furthermore, the treat-to-target approach had a
similar safety profile but was more cost-effective
compared with standard care [35].

When applying the treat-to-target approach
to clinical practice, rheumatologists are
required to address multiple issues, including
axial, peripheral and extra-musculoskeletal
manifestations, patient-reported outcomes and
patient preferences. Physicians must consider
all of these factors and apply treat-to-target
principles. However, this should not be inter-
preted as a recommendation for a dogmatic
approach, such as assigning a patient a ‘score’
and blindly treating them according to this
score. It is also important to measure outcomes
in order to optimise patient management.
Additionally, patient and physician treatment
targets do not always overlap, so this must be
taken into account. It is hoped that the treat-to-
target approach may help untangle the

Fig. 3 Treatment response rates based on a 20%
improvement in Assessment of Spondyloarthritis Interna-
tional Society (ASAS20) response criteria with tumour
necrosis factor (TNF) inhibitors [23, 25, 26], interleukin
(IL)-17A inhibitors [27, 28] and Janus kinase (JAK)

inhibitors [29, 30] in clinical trials of patients with axial
spondyloarthritis (axSpA), including patients with anky-
losing spondylitis (AS) and non-radiographic axSpA (nr-
axSpA). BID twice daily, BIW twice a week, Q2W once
every 2 weeks, Q4W once every 4 weeks, QD once daily
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complexity of these diseases; excellent physi-
cian-patient communication is essential for the
successful implementation of this approach.

One of the best examples of the challenges
associated with the treat-to-target approach is
the management of female patients who wish to
become pregnant, as many of the available
antirheumatic medications are contraindicated
in pregnancy and breastfeeding [36]. In current
practice, it is no longer acceptable for preg-
nancy to limit patient care, particularly regard-
ing biological therapy. In this case, the key to
effective patient management is a planned
pregnancy with supervision from a multidisci-
plinary team. This highlights how personalised
medicine should begin by taking gender into
account.

THE IMPORTANCE OF EARLY
DIAGNOSIS OF SPA AND PSA

Technological advances in imaging and diag-
nostics mean that it is generally possible to
diagnose rheumatoid diseases relatively soon
after the onset of symptoms; however, long
diagnostic delays still occur, particularly for
patients with axial SpA, and delayed diagnosis
and longer disease duration can be associated
with poorer disease outcomes [37]. In several
trials, a longer duration of symptoms was asso-
ciated with a poorer response to treatment
[38–40]; for example, in two randomised pla-
cebo-controlled trials of TNF inhibitors in
patients with active AS, the proportion of
patients who achieved BASDAI 50 after
12 weeks was 73% in those with a disease
duration of B 10 years versus 58% with disease
duration of 11–20 years and 31% with a disease
duration of[ 20 years [40]. A systematic review
of 21 studies found that delays in diagnosing
axial SpA was associated with a worse clinical
outcome (BASDAI, BAS Metrology Index and
BAS Functional Index), a higher prevalence of
depression and a greater economic burden
[41–44]. Similarly, a study in patients with AS
found that patients who were ‘work disabled’
had a significantly longer diagnostic delay than
those who were not, and for every year of

diagnostic delay the risk of being work disabled
increased by 6.6% [45].

Studies have indicated that early diagnosis
and initiation of treatment may lead to
improved treatment response. In four large
placebo-controlled trials of etanercept or sul-
fasalazine in patients with AS, the proportion of
patients with partial remission (defined as
ASAS20) at Week 12 was highest in patients
with the shortest disease duration [46]. Among
etanercept recipients, partial remission was
achieved by 35% of those with baseline disease
duration of B 2 years, 30% with a disease dura-
tion of 2–5-years, 28% with a disease duration of
5–10 years and 23% with a[ 10-year disease
duration [46]. Furthermore, in a 5-year study of
adalimumab use in patients with active AS,
achievement of early remission (i.e. ASAS partial
remission or ASDAS inactive disease after 12
weeks of treatment) was the strongest predictor
of long-term sustained remission at 1 and 5
years [47].

Another advantage of early diagnosis is that
prompt initiation of long-term anti-TNF treat-
ment could inhibit radiographic spinal pro-
gression through reduction of disease activity in
patients with radiographic axial SpA [48].

Early diagnosis of PsA is also important for
long-term treatment outcomes. In a registry
study of patients with early PsA, a shorter delay
between symptom onset and diagnosis was one
of the independent predictors of minimal dis-
ease activity after 5 years of follow-up [49].
Similarly, in studies of PsA patients with a[ 10-
year disease duration, patients with a diagnostic
delay of[6 months [50] or[1 year [51] had a
poorer functional outcome, according to Health
Assessment Questionnaire scores, than patients
with a shorter diagnostic delay. An improved
understanding of rheumatic disease pathogen-
esis and more patient-focused practice methods,
as well as development of multidisciplinary
strategies, may help to shorten the time to
diagnosis in these patients.

CONCLUSIONS

Rheumatologists have made important changes
to the way they manage patients, with the
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COVID-19 pandemic accelerating the adoption
of new practices and technology. Many of these
changes can be seen as having a positive impact
on disease management and will assist in the
long-term development of more patient-fo-
cused practices.

Although major advances have been made in
the treatment of rheumatic IMIDs, the efficacy
of the available agents is still suboptimal,
highlighting the need for a better understand-
ing of the pathogenesis of these complex dis-
eases. Research into serological biomarkers has
yielded disappointing results; however, synovial
tissue biomarkers have shown promise in both
determining the underlying pathogenesis and
targeting treatment to individual patients. Our
improved understanding of the varying effec-
tiveness of certain agents for different IMID
symptoms may aid in the implementation of a
treat-to-target approach, which has shown pro-
mise in patients with PsA and SpA. It is also
hoped that improvements in disease under-
standing and practice methods may help to
reduce diagnostic delays, thereby helping to
optimise disease outcomes in these patients.
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