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Abstract
Purpose of Review This review examines axial spondyloarthritis (axSpA) and the wider field of rheumatology through a value-based
healthcare (VBHC) lens.VBHC is focused on ensuring patients receive high quality care to improve outcomes and reduce unnecessary costs.
Recent Findings There are many opportunities to apply the principles of VBHC in axSpA. These include the appropriate
utilization of diagnostic investigations, such as HLA-B27 and magnetic resonance imaging, assessing outcomes meaningful to
patients, and optimizing care pathways. Multidisciplinary care may improve value, and reduced specialist review and medication
tapering may be appropriate.
Summary Increasing the value of the care we provide to patients can occur across domains and directly and indirectly improves
patient outcomes. Taking the time to integrate principles of VBHC into our practice will allow us to justifiably gain and maintain
access to diagnostic and therapeutic advances for the benefit of all our patients.
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Introduction

New technologies in the healthcare arena are expanding our
understanding of the biology of disease. These new insights
often flow onto new diagnostics and therapeutics which are
usually more resource intensive than their predecessors. A

relentless focus on evidence-based therapy is also driving an
unprecedented number of clinical trials. All of this progress is
extremely admirable but neglects the fact that we have been
practicing medicine for thousands of years and many old and
even newer practices often lack a robust evidence base.

This review aims to explore the concept of value-based
healthcare (VBHC) in rheumatology through the lens of axial
spondyloarthritis (axSpA). Expenditure on healthcare is grow-
ing faster than gross domestic product (GDP) in most affluent
countries [1]. The inevitable conclusion of this trend is
healthcare expenditure consuming the entire GDP to the ex-
clusion of education, defense, social security, and in fact ev-
erything else. Thus, at some point, we are obligated to consid-
er the value we get from our health dollars, and how this can
be maximized. We present a number of issues, examples, and
unanswered questions in the hope of precipitating thought in
this important area and focus by all those who either consume,
fund, or provide healthcare.

Value-Based Healthcare

Value-based healthcare is focused on ensuring patients receive
high quality care to improve outcomes and reduce
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unnecessary costs [2]. Low benefit care, also referred to as low
value care, is the antithesis of value-based healthcare [3]. It
provides little benefit to patients, is costly, and in some cases
causes patient harm. In an environment of limited health re-
sources and increasing demands, it is imperative that we do
not perform activities with little supporting evidence or evi-
dence of harm.

Unwarranted variation in practice is a key way to identify
variation in the value of care being provided. This is variation
not explained by patient preference or disease characteristics
[4]. It is also worthwhile noting that this does not only apply to
over-provisions of services; under provisioning of services,
for example, in the realm of cancer screening, can lead to
patient harm. Clinical practice guidelines aim to standardize
care around evidence, and when they are followed, the value
of care can be improved [5].

Diagnosis and Over-Diagnosis

One of the challenges relevant to VBHC in axSpA is non-
radiographic axial spondyloarthritis (nr-axSpA). There is a
divergence of opinion on the requirements for classification
for axSpA in the axSpA academic community [6••, 7].
Diseases which lack an objective basis for diagnosis will have
to reach different thresholds for individual practitioners to
assign a diagnosis. This then leads to significant variation in
the diagnoses being assigned to patients across different prac-
titioners. Part of the nidus of the issue stems from the limita-
tions of physician diagnosis as gold standard in classification
studies which is affected by circularity [8]. This is a problem
not easily addressed until there are highly specific and objec-
tive disease features. Genetics may well have a role to play, as
may biomarkers and other tools such as microbiome analysis
[9–11].

Screening Outside of Secondary Care

Recognizing potential axSpA in the primary care setting and
determining an effective referral strategy have been significant
challenges for VBHC in axSpA. Diagnostic delay negatively
impacts axSpA patients who are commonly younger, active,
and working. Multiple diagnostic aids and tools have been
developed including formal ASAS-endorsed criteria for refer-
ral to be seen by a rheumatologist [12]. Other examples in-
clude the Spondyloarthritis Diagnosis and Evaluation
(SPADE) tool and the Dublin Uveitis Evaluation Tool
(DUET) [13, 14]. Most referral strategies rely on these param-
eters: the presence of inflammatory back pain (IBP), HLA-
B27 positivity, sacroiliitis on imaging, and favorable response
to NSAIDs. European (RADAR and MASTER RCT) and US
(ProSpA) studies have found that the inclusion of some com-
bination (whether singular or two-criteria) strategy identifies

patients with axSpA in around 40 to 50% of cases [15–17].
The combination of IBP and sacroiliitis or IBP and HLA-B27
had the highest sensitivity and specificity for axSpA [16].

Though numerous referral strategies have been trialled,
there continues to be issues with delayed diagnosis and mis-
diagnosis. A 2019 study among US healthcare providers
found that the majority of providers failed to recognize IBP
in chronic low back pain patients. Of these patients, 41% had
seen another specialist before a rheumatologist [18]. In a UK
study, over one-third of patients diagnosed with axSpA took
10 years to go from initial presentation to a formal diagnosis
[19]. The reasons for this significant diagnostic delay are like-
ly multifactorial but are likely due in part to the very high
prevalence of degenerative back disease and non-specific
back pain in the community.

One key strategy for boosting recognition and diagnosis of
axSpA is encouraging other specialists who see the extra-
articular manifestations of axSpA to refer these patients for
rheumatology assessment. This includes our gastroenterology,
ophthalmology, and dermatology colleagues. Screening ante-
rior uveitis patients for HLA-B27 and back pain is a relatively
quick and simple strategy for an ophthalmologist. The
Spanish SENTINEL study determined that 70% of patients
with anterior uveitis and HLA-B27 were diagnosed with
axSpA [20]. Psoriasis may be a good screening tool for
SpA, though this strategy may not be as effective as anterior
uveitis + HLA-B27, since only 15% of patients with psoriasis
had the diagnosis of axSpA in the US NHANES cohort [21].

HLA-B27

HLA-B27 is present in 8–10% of the general Caucasian pop-
ulation and a lower prevalence in other ethnicities such as
Asian, African, and Middle Eastern populations [22, 23].
The prevalence of radiographic axSpA in those who are
HLA-B27 positive is only 1–5%. HLA-B27 is present in
70–80% of patients with r-axSpA and 50–70% of those with
nr-axSpA, depending on how each individual cohort was
ascertained. HLA-B27 is therefore a sensitive but poorly spe-
cific marker of axSpA. This means it has the most value in a
screening context. Poddubnyy and colleagues integrated
HLA-B27 into a study of referral strategies for axSpA diag-
nosis and found that when HLA-B27 was used as a compo-
nent of screening (one of the three: HLA-B27, inflammatory
back pain, or sacroiliitis was required), 42% of patients re-
ferred from primary care for rheumatology assessment were
diagnosed with axSpA [17]. With the discovery and potential
widespread use of genotype-based HLA-B27 testing and in
fact whole genome sequencing at birth, HLA-B27 status will
potentially become an easily accessible datapoint which will
inform the primary care physician when a patient presents
with chronic low back pain [24, 25]. It will enable the higher
post-test probability that chronic back pain (CBP) and a
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positive HLA-B27 portend to facilitate an appropriate referral
to secondary care for assessment. Nevertheless, inappropriate
utilization, including repeat testing and use of testing in non-
SpA contexts, occurs frequently and can confer a substantial
cost burden [26]. Furthermore, the value of HLA-B27 remains
uncertain in patients who already have a high pretest proba-
bility, and encouraging conscientious ordering among clini-
cians could improve value-based care delivery [27]. Ordering
the test in a rheumatology assessment often has little value if
the other symptoms suggest a definitive imaging assessment is
required anyway.

Applying the axSpA Disease Concept to the Real
World

There is little disagreement about the concept of axSpA:
an inflammatory arthritis affecting the spine and sacroiliac
joints [6••]. It was traditionally diagnosed with plain ra-
diography of the pelvis, but magnetic resonance imaging
has demonstrated the inflammation that can subsequently
cause erosions.

There remains limited understanding of the long-term nat-
ural history of non-radiographic axSpA, and there are real
challenges differentiating abnormal from normal changes on
SIJ MRI [6••, 28]. This leads to challenges in patients with
severe symptoms who lack objective signs of inflammation
like raised C-reactive protein or a clearly abnormal SIJ MRI
[29].

Using the 2009 ASAS axSpA criteria, a patient can be
classified as having axSpA without objective evidence of spi-
nal inflammation in the form of a positive MRI and/or raised
CRP [30]. However, this is a source of disagreement in the
field of axSpA [6••, 31, 32]. It has been demonstrated that
treating nr-axSpA patients with anti-TNF who lack objective
signs of inflammation does not necessarily lead to a clinical
improvement [33]. C-reactive protein elevation, HLA-B27,
and often SIJ MRI changes are non-specific which leads to
challenging decisions about who and when to recommend
resource intensive therapies such as biologics or JAK inhibi-
tors. Does this mean these patients do not have axSpA, or is it
that we have not found the right techniques to identify and
treat their specific sub-pathology? These questions remain to
be answered, but it is clear that not all patients with axSpA
benefit from biologics or JAK inhibition [29]. This leads one
to ask then what level of symptoms should one have to have to
justify treatment with an advanced therapy? In a single payer
system like the United Kingdom, Australia, or New Zealand,
these limits are set centrally. In a private insurance market, this
is left to individual clinicians to negotiate with insurance in-
dustry gatekeepers. There are clear advantages and disadvan-
tages to each of these scenarios but it is likely that the non-
standardized approach in private insurance interactions would

lead to significant variation in the utilization of this therapy for
a number of both clinical and non-clinical factors.

Therapies

Treatment of axSpA remains a substantial driver of cost bur-
den in axSpA. While axSpA clinicians have been more vocal
than other rheumatic diseases in assessing and valuing non-
pharmacological therapy as a core part of standard care [34,
35, 36••], the constant evolution of pharmacotherapeutics in
terms of both new agents and treatment strategies means that
determining the path to best value care during treatment re-
mains challenging. While it might remain easy to retain the
status quo, are there better ways to deliver axSpA care which
optimizes value, particularly in the face of evolution in
healthcare treatment?

The Importance of Pharmacoeconomic Data in
Defining Therapeutic Treatment Strategies

As effective therapies in rheumatology have facilitated a rev-
olution in effective treatment and brought with it substantial
gains in the function of patients, the importance of therapeu-
tics has increased. Correspondingly, the actual and potential
cost has escalated [37]. There may remain a temptation for
clinicians, as an instinctive default, to use newer drugs earlier
without consideration of the effectiveness of older therapies or
non-pharmacological therapies. While long-term economic
benefit can be derived from biologic therapy use and can even
prove economically beneficial in times of fiscal stress, clinical
response and overall cost burden are usually broadly linked.
As such, blanket adoption of new therapies may not always
represent a cost-effective intervention [38–41]. Balanced
against this, drug costs remain the primary driver of the
disease-related cost burden in axSpA patients, and funded
access to therapies too often remains a substantial impediment
to achieving best patient outcomes [42–46]. There conse-
quently remains an imperative to structure therapeutic ap-
proaches around cost-effectiveness and to explore cost-
effectiveness of therapies wherever possible.

Reflecting this, therapeutic approaches in axSpA have
sought to incorporate considerations regarding drug costs into
therapeutic algorithm recommendations, as they have in other
rheumatic diseases [47, 48]. Given the effectiveness of
NSAID therapy in axSpA and in the absence of alternative
pharmacoeconomic justification, the restraint of only consid-
ering biologic therapies until after other therapies have failed
in axSpA has been commendable compared to that sometimes
proposed in other inflammatory arthropathies [34, 49–51]. It
should be recognized that, in the absence of definitively prov-
en long-term disease modification from early treatment or a
treat-to-target strategy, and therefore the absence of any
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associated pharmacoeconomic benefit projected into the fu-
ture, pharmacoeconomic analysis is simpler for axSpA than
for RA [52]. This may evolve in the future, particularly with
the emergence of alternative therapeutics such as non-TNF
inhibitor biologics and JAK inhibitors, changes in the disease
characteristics of diagnosed patients, and the evolution in dis-
ease characterization [53–57]. Alternative treatment strategies
may be justifiable with appropriate cost-effectiveness data,
including the potential that early therapy may lead to higher
drug-free remission rates [28], and this is particularly the case
if biosimilars are able to yield substantive price reductions in
TNF inhibitors in the near future as structural barriers to price
reduction are overcome [58]. Better justification can facilitate
better treatment, and the clinical evolution of therapeutic strat-
egies in axSpA therefore necessitates a focus on
pharmacoeconomic research [59–61].

The importance of pharmacoeconomic assessment has
been clearly demonstrated in axSpA with the evolution of
biologic therapy in nr-axSpA. While previously treatment of
disease outside of ankylosing spondylitis might have been
practically inconceivable, even though the presence of radio-
graphic disease has not necessarily delineated the likelihood
of response to NSAIDS, cost-effectiveness data derived in
recent years was able to justify to payers the extension of
indication of biologic agents to nr-axSpA [60, 62–64].
Usefully, such data have been incorporated in treatment
guidelines to determine the cost-effective rationale of biologic
therapies in patients’ refractory to more than one NSAID,
strengthening the likelihood of alignment of therapeutic
guidelines with funded clinical practice. Further evolution will
only be able to yield changes in real-world practice with fur-
ther cost-effectiveness data.

Advanced Therapy Tapering

Reduction of any unnecessary therapy is a key mechanism to
promote VBHC, and consequently, tapering and discontinua-
tion of biologic therapy is a key consideration in VBHC in
axSpA [65]. If patients can similarly maintain remission or
low disease activity on lower doses of biologic therapy, then
adverse events are reduced and precious resources are saved
by discontinuing therapy. Pharmacokinetic variability means
that a fixed dosing schedule is plausibly supratherapeutic in a
substantial proportion of patients, supporting the justification
to trial tapering [66]. Both industry trials and investigator ini-
tiated work have demonstrated that tapering of biologic agents
in axSpA is able to retain good disease control while achiev-
ing reductions in medication use [67••, 68–70]. In contrast,
studies examining biologic discontinuation have almost uni-
versally led to significant flare rates [71–76], suggesting that
while patients may be able to optimize their dose, they do still
benefit from ongoing therapy. In the same way as a pragmatic

approach on the basis of available data would currently sup-
port cautious tapering dependent on the clinical scenario, fu-
ture optimal treatment algorithms should incorporate a move-
ment towards dose optimization, and further research on dose
prediction would likely yield improved value delivery.

Maintaining Care

Outcomes

One important aspect of care planning in axSpA regards the
goals used to design the therapeutic strategy. In the absence of
being able to prove the impact of therapies on radiographic
progression, the threshold to utility focuses on symptom con-
trol [50]. This then leads one to compare the relative value of
outcome measures such as ASAS40 or ASDAS to measures
addressing quality of life, but unfortunately, few outcome
measures capture all aspects of disease, and there is a relative
absence of definition regarding remission [77]. It is very pleas-
ing to see the enthusiastic uptake of patient reported outcomes
in industry trials, and the design and validation of outcome
measures such as the ASAS Health Index (ASAS-HI) [78].
Whether they will take a more important place in outcome
hierarchies in clinical trials is dependent on the emphasis of
regulators, but a patient focus in guiding therapy escalation
might be more likely to be impactful in routine clinical prac-
tice — a fundamental tenet of VBHC, and one that bears
consideration in initiating therapeutic escalation [65].
Listening to our patients about the things that matter to them,
particularly regarding domains not well addressed by our cur-
rent therapies (such as fatigue), is key to further lifting the
health status and functional ability of our patients, and conse-
quently the value of the care we deliver to them.

Service Delivery: Who and How Often

The accessibility and cost burden of rheumatology specialist
care remains a challenge to rheumatic disease patients in gen-
eral, particularly in the context of a rheumatology workforce
shortage in many regions. Researchers within axSpA have
actively embraced sustainable healthcare model improve-
ments which simultaneously not only improve the quality of
care to patients but also reduce this cost burden to the broader
health system.

One challenge remains the optimal intensity of specialist
involvement. While the introduction of “treat-to-target” has
led to marked improvements in patient disability and the cost
of care compared to a “pyramid approach” of slow intensifi-
cation, it remains uncertain as to whether the modern status
quo in specialist follow-up represents clinical and financial
value. The recent TICOSPA study found no significant im-
provement in ASAS-HI with an increase in rheumatologist
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review from 12-weekly to 4-weekly, despite improvements in
corresponding biological measures. Insights such as this either
mean our outcome measures need improvement or, in fact,
more intensive care does not deliver value for our patients
[79].

This quandary about intensity of care also extends to the
challenges of diagnosis, where system-wide speed and accu-
racy remain elusive [19, 80]. Traditional approaches remain
rooted in ready accessibility of specialist rheumatologists to
make a definitive clinical diagnosis. However, the evolution
of systems which can initiate interim care consistent with a
provisional diagnosis while more efficiently utilizing rheuma-
tologists’ time specifically at critical junctures of the diagnos-
tic process may not only lead to overall healthcare savings but
also improved early access for patients [81]. Overcoming
challenges in recognition and referral at both primary and
secondary care level might not only lead to better patient out-
comes but also reduced healthcare practitioner involvement at
each stage [82]. Targeted education may be useful given poor
recognition, although in practice, it is very difficult to change
primary care practitioner care strategies substantially without
introducing incentives [12, 83–85]. Improved screening tools,
which have long been proposed but are largely underused, can
provide crucial base information to non-specialists and, by
virtue of directing better understanding, reduce clinician time
and cost necessary at each stage to reach the point of accurate
diagnosis [19, 80, 86, 87]. Broader adoption of electronic aids,
such as the SPADE tool (http://www.spadetool.co.uk/), may
be a practical bridge to achieving this but their implementation
is often challenging [82].

Similarly, multidisciplinary cooperation can yield benefits
in speed and cost of care, while reducing dependence on spe-
cialist care and the costs associated with it, particularly given
the multiple diagnoses clustered around superficially similar
presentations to axSpA. Multidisciplinary clinics, engaging
orthopedic surgeons and nurse practitioners, have been shown
to improve the speed of diagnosis [88]. Engagement across
disciplines may also be necessary to educate other healthcare
workers about diagnosing axSpA; by nature of its presenta-
tion, axSpA may be initially seen by a variety of different
clinicians with limited diagnostic capacity, including general
physiotherapists, chiropractors, and osteopaths [89, 90]. This
leads to diagnostic delays, and clinical waste in patients pre-
senting to these clinicians would likely be reduced by better
interdisciplinary communication [91]. Unfortunately, reim-
bursement structures often drive the design of clinical care
pathways, and funding for multidisciplinary rheumatology
care is not widespread.

Finally, given the nature of chronic specialized care neces-
sary to maintain targeted therapies in axSpA, better value care
may be derived from health services research in axSpA de-
signed to determine the optimal frequency of review. Of note,
on demand rather than scheduled review may deliver

equivalent care and outcomes at reduced cost in rheumatoid
arthritis, and the success of such an approach is equally plau-
sible in axSpA [92, 93]. Although this needs further investi-
gation, reimbursement via capitation rather than fee-for-
service may assist rationalization of clinician involvement
and instead encourage patient-directed measures in axSpA
[94].

Research Agenda

The exciting developments in basic science and newmodes of
action necessitate appropriate promotion and use of our cur-
rent therapies [65, 95]. How can this be done better? First,
genuine improvements in prediction of the disease course
could provide improved value care. It is clear that there is
enormous potential in a personalized medicine approach,
using a patient’s individual characteristics like their genome
or microbiome to direct therapy choice. If judiciously de-
ployed and accompanied by justifying health economics re-
search, such innovations could both improve outcomes and
save precious health resources, and the first studies of this kind
are now being published [96••]. Prioritising patient reported
outcomes has a huge potential to improve the value of care,
and further work in this area is vital. Secondly, health services
research should be considered integral to any potential prac-
tice change: further work into understanding the impacts of
frequency and access to care will allow us to safely structure
care pathways while conserving resources. Thirdly, we need
to do more with less: repurposing and optimizing existing
tools to address new problems are critical, both in terms of
extensions of indications, such as nr-axSpA, and also in ap-
plying axSpA solutions to broader health challenges [97–99].
Finally, the long diagnostic delay represents both a challenge
and an opportunity to patients and axSpA clinicians. Imaging
needs to also be a continuing focus as it is so critical to diag-
nosis; the importance of MRI changes and the value of new
techniques is still being clarified [100, 101, 102••]. Reduced
diagnostic delay confers the potential to improve outcomes for
a longer period of time, and like most aspects of VBHC in
axSpA, the potential to synchronously improve individual
functional and economic outcomes for our patients.

Conclusions

While there is inevitably a focus on new developments, the
only way to be able to afford new developments is to do what
we already do in a better and more efficient way. For the
doctor to truly derive the best care for their patients, they must
consider not just the patient in front of them but also the
sustainability of the system that supports all patients, the allo-
cation of resources, and the cost-effective utilization of
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investigations, therapies, and human resources. In this way, all
clinicians need to have a working understanding of health
economics and pharmacoeconomics for a simple reason: to
ignore this consideration is to invite an unworkable or unten-
able situation being forced upon them. It behooves us all to
start conversations about how we can be using our current
knowledge to optimize care and build our future knowledge
in rheumatology to ensure we can treat not only the patient we
have today but also the one who arrives tomorrow, next
month, and next year.
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