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Abstract

Primary care physicians (PCPs) play a critical role in the management of gout worldwide. However,
significant gaps in gout care persist, underscoring the need for improved approaches to its management.
While some guidelines, such as those from the American College of Physicians (ACP) published in 2016,
support a more reactive treat-to-symptoms approach, others from the American College of Rheumatology
(ACR) and the European Alliance Of Associations For Rheumatology advocate for a proactive treat-to-target
(TTT) strategy—focused on achieving optimal serum urate levels through urate lowering therapy (ULT).
This divergence reflects differing clinical priorities and differential interpretation of the evidence and it
may contribute to variability in care delivery. Improving gout management requires greater engagement
from both patients and healthcare providers, with particular emphasis on increasing adherence to ULT.
Patients need enhanced support to better understand the importance of sustained urate lowering
treatment, while healthcare providers may benefit from clearer guidance aligned with evidence-based
strategies to foster greater patient trust and confidence. This article provides an overview of the current
state of guidelines, highlights areas of agreement and discordance between them, and identifies key areas
for improving care delivery. It additionally offers insight into alternative care delivery strategies, such as
those involving non-physician health professionals, which have shown promise in enhancing patient
outcomes. Future research should focus on continued development of innovative, multi-modal
interventions to improve ULT adherence, including health system-based initiatives and collaborative care
models.
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Introduction

Primary care is the cornerstone of gout management with overwhelming evidence showing that the
majority of patients turn to primary care physicians (PCPs) for their treatment [1-5]. A claims-based
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analysis of over one million American gout patients found that internists and family physicians are most
frequently involved in their care [1]. This trend is international and has been reported in the United States
(US), Canada, Norway, the United Kingdom (UK) and Saudi Arabia [2-5]. However, there are major
concerns about how effectively gout is managed in primary care since significant gaps in care have
frequently been identified [1, 6, 7].

The mark we are missing: current gout care recommendations
Current state of gout care recommendations and guidelines

Over the previous decades, various groups and organizations have published quality of care indicators, put
forth as minimum standards [8]. More recently, various societies have released more extensive best-
practice guidelines. The recommendations of three such organizations, the American College of
Rheumatology (ACR), the European League Against Rheumatism (EULAR), and the American College of
Physicians (ACP) are summarized in Table 1 [9-11]. By providing best practices, clinical practice guidelines
are designed to improve patient outcomes and have proven effective in improving management in other
chronic conditions like diabetes mellitus [12, 13]. However, these benefits have not been achieved in the
management of gout. Reasons for this unrealized improvement include lack of consensus among the most
recently proposed guidelines, leading to variable application of proposed best practices, which differ

slightly across guidelines. This disagreement primarily centers on the utilization of urate lowering therapy
(ULT).

Table 1. Comparison of major societies’ gout guidelines

Guideline 2020 American College of

Rheumatology (ACR) [9]

2016 European League Against 2016 American College of
Rheumatism (EULAR) [10] Physicians (ACP) [11]

Discordant recommendations

ULT initiation (in Start ULT
patients with = 2
flares/year)

Start ULT Consider ULT

Target SU level Target < 6 mg/dL

ULT titration Titrate to target SU level

First-line ULT Allopurinol (start at < 100

mg/day and titrate up)

Low-dose colchicine, NSAIDs,
or low-dose corticosteroids
(3—6 months)

Concordant recommendations

Anti-inflammatory
prophylaxis (during ULT
initiation)

Gout flare management NSAIDs, colchicine, or
corticosteroids

Patient education Emphasize lifestyle
modifications, including dietary

changes and weight loss

Lifestyle modifications ~ Recommend weight loss,
reduced alcohol intake, and

dietary changes

Target < 6 mg/dL, or less
Titrate to target SU level

Allopurinol (start at < 100
mg/day and titrate up)

Low-dose colchicine or NSAIDs
(6 months)

NSAIDs, colchicine,
corticosteroids, or intra-articular
steroids

Emphasize lifestyle
modifications, including dietary
changes and weight loss

Recommend weight loss,
reduced alcohol intake, and
dietary changes

No specific target; treat to
manage symptoms

Titrate based on patient
symptoms and side effects

Allopurinol or febuxostat

Low-dose colchicine or NSAIDs
(> 8 weeks)

NSAIDs, colchicine, or
corticosteroids

Emphasize lifestyle
modifications, including dietary
changes and weight loss

Recommend weight loss,
reduced alcohol intake, and
dietary changes

NSAIDs: non-steroidal anti-inflammatory drugs; SU: serum urate; ULT: urate lowering therapy

Opposing doctrines: treat to target vs. treat to avoid symptoms

The variation in approaches to gout management with ULT, including differing recommendations for
initiation and monitoring of serum urate (SU) is potentially rooted in alternate endorsements of either a
treat-to-target (TTT) or a treat-to-avoid-symptoms (TTASx) approach to gout management.

The TTT approach promulgated by rheumatology societies aims to achieve and maintain a specific SU
level, typically below 6.0 mg/dL, to prevent the recurrence of gout flares, and mitigate long-term
complications such as tophi and joint damage. It represents a longitudinal perspective on gout as a chronic
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condition, punctuated by flares that are mediated by SU levels that are above the serum threshold for
crystal precipitation [14]. Indeed, one of the most frequent and still compelling arguments in favor of a TTT
approach relies on our understanding of the pathophysiology of gout, and recognition that deposition of
monosodium urate (MSU) crystals is a necessary prerequisite for development of symptoms. Therefore,
targeting a threshold (such as the commonly accepted 6.0 mg/dL) below the solubility point of uric acid
(6.8 mg/dL) is physiologically reasonable. Most rheumatology guidelines agree with this urate target, with
the special exception being the British Society of Rheumatology, which recommends a more aggressive
target of < 5.0 mg/dL (or < 300 pumol/L) in the setting of tophaceous gout [15].

Conversely, the ACP 2016 recommendations for the treatment of gout alternatively advocate a TTASx
approach. This strategy instead frames gout as an intermittent inflammatory condition [14]. In addition, the
recommendations from the ACP are also notably different in their brevity, providing only 4 recommenda-
tions, regarding use of non-steroidal anti-inflammatory drugs (NSAIDs), colchicine or steroids for gout flare
management, recommending against ULT initiation for most patients following a first gout flare or with in-
frequent flares, and a vague recommendation about discussing the risks and benefits of ULT [11].

Controversy in gout management across national society guidelines

The conflicting approaches among different groups stems in part from this disagreement over the
appropriate approach to gout management. While the ACPs somewhat more reactive guidelines faced
criticism, particularly among rheumatologists, they also garnered some support, primarily from those who
believed that the 2012 ACR guidelines were too bullish in adopting a TTT approach. Specifically, supporters
argued there was a paucity of randomized control trials (RCTs) (at least at the time of these guidelines) to
confirm that lowering SU to a threshold leads to a clinical outcome of fewer gout flares [16, 17]. In
advocating their position, the ACP guidelines further point to the fact that fewer clinician visits and fewer
medications make a TTASx strategy less demanding in terms of time, medication burden, potential side
effects for urate lowering therapies, and cost, compared to a more costly and time intensive TTT approach.
However, the disease burden of gout itself can be costly both in terms of time debilitated, missed work, and
financial burden [18]. If TTASx approaches fall short in preventing the long-term complications associated
with chronic hyperuricemia, such as joint damage, the cost over a lifetime may indeed be greater for this
strategy. Ultimately, the “lack of evidence” criticism cuts both ways, since there is little to no evidence put
forth to support a TTASx approach that is to be operationalized in an unclear way [14, 19, 20]. In
recognition of this uncertainty, a modified Delphi panel consisting of rheumatologists, PCPs, nurses, and
patient representatives convened to design a clinical trial that could shed light on this controversy. This
panel sought to address key questions related to trial design, including defining the TTASx strategy,

determining its clinical endpoints, and establishing the appropriate comparator for a randomized study
[21].

Support for the TTT strategy in gout

Conversely, the 2020 guidelines from the ACR fully endorse a TTT approach for all patients taking ULT,
including SU monitoring and dose titration. These recommendations are in line with those recently made by
other rheumatology groups around the world, such as those already mentioned by EULAR, the British
Society of Rheumatology [15], the Hong Kong Society of Rheumatology [22], and the French Society of
Rheumatology [23].

Recent studies have offered further support for the TTT strategy. One such study is a 2019 US trial that
demonstrated improved adherence and outcomes through a pharmacist-led TTT intervention [24].
Similarly, a RCT in the UK exploring a protocol for nurse-led care with patient education and TTT urate-
lowering strategies, demonstrated better disease control compared to usual care [25]. Additional studies,
which were not available for consideration by the ACP Clinical Guideline Committee, have also shown that
TTT strategies can effectively reduce key indicators of disease severity, such as tophi and joint destruction.
One study demonstrated that escalating allopurinol doses per a TTT approach effectively reduces bone
erosion and urate volume as shown through dual energy computed tomography [26]. A 2024 systematic
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review of TTT strategies for management of multiple rheumatologic diseases additionally demonstrated
that for gout, SU could be more effectively controlled through TTT strategy than usual care and offered
significant benefits in preventing flares, decreasing deposition of MSU crystals, improving tophi, and
limiting bone erosion [27]. A recent analysis of two randomized controlled trials conducted in the UK and
New Zealand examined the effects of ULT with allopurinol and febuxostat in gout patients aged 40 years
and over, with a history flares and varying levels of baseline SU. The findings demonstrated that patients
who achieved a SU level < 6 mg/dL were significantly less likely to experience gout flares 12-24 months
following initiation of ULT therapy. This analysis also demonstrated that of patients presenting with a
tophus at baseline, 69.1% of those who achieved target SU levels lost the sentinel tophi compared with
36.4% of those patients who had not achieved target urate levels [28]. Lastly, additional data not included
in the ACP review showed that pegloticase, which profoundly reduces SU rapidly, also led to fewer gout
flares [29].

At the time, the argument that rigorous primary analyses of clinical trial data supporting a reduction in
SU reducing flares was lacking was not without merit. However, studies published since, such as those cited
above, have provided evidence to counter this claim. Furthermore, this argument fails to acknowledge the
strong biologic association of urate in the causal pathway to gout, as well as the difficulty in accurately
capturing gout flares (that occur outside a clinical setting) in studies that are typically too short and too
small to measure a messy signal such as gout flares.

Overall, the evidence to support the association of lower SU and reduced disease activity appears
strong. However, what remains to be seen is whether the same or similar results can be achieved through
the TTASx approach, and titration of ULT based on disease activity alone. The NIH-sponsored TRUST trial
which was modelled on the findings of the Delphi panel discussed above, aims to compare these outcomes
of these strategies and is currently underway [30]. The results of this study will be pivotal in answering this
question, and will likely shape future guidance.

Urate lowering therapy guideline ambiguity: initiation of therapy

More pressing perhaps than the lack of agreement between these guideline groups, is the fact that the ACP
guidelines, which many PCPs may reference, omit guidance pertaining to who would benefit from ULT and
how to initiate and titrate it in those patients. Beyond an implicit implication in the guidelines that some
patients would benefit from ULT, the vague nature of the ACP’s recommendations surrounding this critical
aspect of disease may do relatively little to help guide practitioners in effective use of one of the most
critical tools available for managing gout [1, 9, 10, 19].

An area that has been particularly controversial is the timing of initiation: specifically, whether or not
ULT should be initiated during a gout flare [31]. The 2020 ACR recommendations conditionally endorsed
starting during a flare for some patients (e.g., those with chronic kidney disease (CKD) stage 3 or greater,
SU > 9 mg/dL, urolithiasis), a departure from the previously held belief that doing so would prolong or
worsen gout symptoms. This new recommendation is based in part on small RCTs and a systematic review
that failed to find significant correlation between initiating ULT during a flare and flare duration [32, 33].

While there is hope that this new approach could increase the numbers of patients on ULT, particularly
given evidence suggesting initiating during a flare is not associated with higher rates of discontinuation,
this recommendation is also at odds with those put forth by other rheumatology organizations [33]. For
example, the 2017 British Society of Rheumatology guidelines recommend against starting ULT during a
flare (although these recommendations do agree that ULT should be offered to all patients at the time of
diagnosis) [15]. The conditional nature of the ACR’s recommendation aligns with recent reviews by the
UK’s National Institute for Health Care Excellence (NICE). NICE’s evidence review acknowledges that the
decision on when to start ULT is case-dependent and that initiating ULT either during or after a flare can be
justified [34]. Results of a recent systematic review also reinforced the ambivalence of this question, with
data depicting neither harm nor benefit regarding initiating ULT during a flare [35]. Our practice is to
reserve this approach for patients in whom the “treatable moment” of a flare offers an unparalleled
opportunity to hopefully promote longer-term adherence to therapy.
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Current state of gout care delivery in primary care

Suboptimal treatment of gout has been a persistent and well documented issue [7, 36-38]. Challenges in
adherence to treatment guidelines noted above have been identified as contributing factors. Within this
context, PCPs play a central role in delivering gout management, given their position as the first point of
contact for many patients. However there remain opportunities to enhance the consistent application of
guideline-based care, especially compared to benchmarks set by rheumatology standards. In the following
sections we review the current state of gout management in primary care and explore areas for alignment
with rheumatology guidelines.

Use of ULT

A 2008 survey of 170 Irish general practitioners (GPs) revealed that 91% managed gout exclusively in their
primary care practice, but only 66% initiate ULT, and even fewer monitored SU for those on ULT [39]. A
recent meta-analysis of 30 studies from various continents demonstrated that only 52% of gout patients
were receiving ULT. Of those, only 53% were getting SU testing, and only 34% reached SU target [40].
Among patients experiencing gout flares or gout (with or without tophi) treated in primary care settings,
urate testing frequency was significantly less than the timelines suggested by current guidelines [9].
Similarly, fewer than 80% of all patients, including those with tophaceous gout, were given ULT. Of note,
patients having at least one rheumatology visit were less likely to visit an emergency room for flares [1].

A 2023 study examined compliance with EULAR treatment guidelines among gout patients living in the
Dalarna region of Sweden. Seventy-six percent of these patients met criteria to receive ULT but only
21-25% were prescribed allopurinol in any of the years studied (2014-2018) [41]. UK general practice
data from 2004-2020 found that of the nearly 290,000 who received a gout diagnosis outside of a hospital
setting only 27.9% initiated ULT within the next 12 months [42]. There were no improvements in the rates
of ULT initiation or achievement of target SU values over the 17-year duration of the study period.

A 2015 systematic review examining gout management in general practice in the US, UK and Germany
found that the proportion of patients on ULT varied widely, ranging from 23% to 84.5% [43]. However,
studies including the largest cohorts, (n = 115,608, and n = 56,483) both demonstrated low levels of ULT
therapy among patients, reporting 37.63% and 29.5%, respectively [44, 45].

Serum urate monitoring in gout

This 2015 systematic review revealed another shortcoming that leads to suboptimal gout management:
only about 25% of gout patients had their SU checked regularly. Rates of urate monitoring failed to
significantly improve even when separating patients specifically prescribed allopurinol, with studies
showing that 24% of these had SU checked 6 months after initiation of allopurinol and another
demonstrating that 34% currently on allopurinol were tested within a year prior to the study date [43].In a
2023 retrospective cohort study, when compared to rheumatologists, family physicians were less likely to
monitor SU [odds ratio (OR) 0.26; 95% confidence interval (95% CI) 0.23-0.29]. However, the proportion
of family physicians monitoring SU within 6 months in this case improved somewhat from 54.6% over the
study period to 67.4% in 2019 [3].

Similarly, a retrospective chart review of gout patients within a Veterans Affairs (VA) hospital system
investigating physician adherence to the 2012 ACR guidelines [46] found that only 38% of the patients seen
by PCPs had their SU checked within the first 6 months of initiating allopurinol or febuxostat. Additionally,
in 35% of patients, SU was never checked during the 2-and-a-half-year study period. Overall, less than half
of patients—including those seen by specialists, who were more likely to monitor and titrate ULT
accordingly—were found to have SU under 6 mg/dL at the end of the study, despite reportedly high
adherence [47].

Duration and persistence of gout therapy

A multi-year audit of an Australian GP clinic that implemented a gout package of care based on the 2012
ACR and 2016 EULAR recommendations identified the duration of ULT therapy as an additional area of
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suboptimal practice, with only a third of physicians endorsing long-term therapy [48]. While this
recommendation was not made in the 2012 ACR guidelines, which were available at the time of the survey,
it was noted in the EULAR 2016 recommendations and has been added to the 2020 ACR recommendations
[14].

Even when ULT therapy is appropriately initiated, persistence of treatment is and has been a challenge.
A retrospective analysis of UK primary care patients newly diagnosed with gout demonstrated poor
persistence of allopurinol. Of the nearly 50,000 patients identified from the UK Clinical Practice Research
Datalink, who were initiated on allopurinol as the first-line agent, non-persistence (defined as a gap greater
than or equal to 90 days) at year 1 was measured at 38.5%, increasing to 56.9% at year 5 [49].

Beyond the guidelines: other reasons why suboptimal care persists

While non-adherence to guidelines is a major contributor to suboptimal gout care, other multifactorial
challenges also play a significant role. One barrier to the success of a TTT strategy was identified in a multi-
year audit of an Australian GP clinic discussed above. The local lab used a value of 7.1 mg/dL as the upper
limit for “normal range” of SU. Therefore, values that fell above the currently recommended 6.0 mg/dL, but
still within this normal range being used, were more easily missed by reviewing physicians, and therefore
ULT drugs may not have be appropriately titrated to recommended targets [50]. Similarly, in the VA study
discussed above, manual review of medical records found one provider who also chose not to titrate ULT
because the patient’s SU of 7.3 mg/dL was within the lab’s “reference range” of 3.5-8.5 mg/dL [47].
Ongoing flares further led some physicians not to titrate; despite the 2012 [46] and 2020 ACR [9] guidelines
recommending the potential to titrate urate lowering drugs even during flares [47]. Furthermore, various
labs provide different SU reference ranges for men and women. This distinction has little clinical utility as
the threshold for crystallization and harmful consequences of elevated SU is understood to be largely
independent of sex. Rather than being helpful, these gender-specific ranges may contribute to unnecessary
confusion for clinicians. These findings highlight other challenges in achieving potentially better gout
outcomes, if subscribing to a TTT strategy.

An additional pitfall seen in ULT management of gout is discontinuation of treatment during gout
flares. There is limited data regarding this phenomenon, but a 2011 review of patients admitted to a
Sydney, Australia, hospital for gout flares found that allopurinol was discontinued in 56% of the 36 patients
who were already taking it at the time of admission [51]. While additional research is needed, particularly
regarding management of outpatient flares, this finding raises concerns that inappropriate cessation of ULT
during a flare could be contributing to high rates of discontinuation, especially if therapy is not promptly
resumed.

Several studies have sought to identify patient characteristics associated with failure to achieve target
SU values. In the STOP Gout trial, “younger age, non-White race, worse health-related quality of life
(HRQoL), higher enrollment SU values, the presence of tophi, concomitant use of diuretics, and reduced ULT
adherence” were all associated with lower likelihood of achieving target SU values [52]. These findings echo
previous results that also identified older age and ULT adherence as predictors of reaching SU values [53-
55]. Comorbid conditions such as cardiovascular disease (CVD), hypertension, diabetes, and obesity were
not associated with SU response [52]. The results suggested the same was true of CKD, though this is at
odds with previous findings indicating that while an increased number of comorbidities is associated with
higher likelihood of reaching target, renal dysfunction was specifically associated with a lower likelihood of
doing so [56].

Future directions towards better gout care
Methods to improving adherence to gout guidelines

The Australian general practice audit discussed above demonstrated marked improvement in both
frequency of SU testing and the proportion of patients who reached SU targets within the year following
implementation of the package of care [50]. This suggests that the easy availability of a more cohesive and
streamlined protocol aided physicians in following and implementing guidance around ULT and could offer
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a clear path forward for the broader medical community. Thus, a streamlined guidance could improve
guideline adherence and care delivery at scale.

In 2018, the ACR developed electronic clinical quality measures (eCQM) for gout, which have been
incorporated into the Rheumatology Informatics System for Effectiveness (RISE), an electronic health
record (EHR) enabled rheumatology registry and which can be incorporated into EHR systems more
broadly [57]. In particular, the three eCQM incorporated into RISE address key areas of confusion that are
perhaps insufficiently addressed by current guidelines: indications for ULT, SU monitoring, and treating to
target SU. The incorporation of such measures into EHR systems can provide real-time feedback for
clinicians to enhance their ability to manage their patients’ care, as well as provide accountability measures
that may guide future efforts to continue to improve disease management.

Physician adherence drives patient adherence to gout therapies

Improved physician adherence to guidelines may in turn improve medication adherence in patients. A 2023
post-hoc analysis of the STOP Gout trial, which compared the efficacy of allopurinol to febuxostat when
administered via TTT strategies, found that in the context of this highly regulated implementation of TTT
81% of patients were able to reach target SU of 6.0 mg/dL as well as the more aggressive 5.0 mg/dL target
for patients presenting with tophi [52]. While the rigor of a clinical trial is not a practical standard for day-
to-day care, it demonstrates the significant improvement achieved by close adherence to guidelines, and
perhaps increased frequency of contact with a care team.

Increased frequency of physician contact may also drive adherence. More frequent appointments
correlated with increased persistence on allopurinol [56]. This might help explain both the higher rates of
successful achievement of SU targets seen in clinical trial settings and in the context of higher numbers of
comorbid conditions where patients are likely to have more doctor visits, though Singh et al. [56] found that
increased comorbidities (measured by Charlson Comorbidity Index) had a negative effect on the chances of
reaching SU [49].

Patient engagement and education improves gout outcomes

To improve patient adherence to ULT, several strategies show promise. Use of telehealth has the dual
benefits of increasing patient-provider touchpoints while minimizing the challenges of repeated and
frequent in-person visits. A 2018 randomized trial demonstrated that a pharmacist-led interventions and
automated telephone contact significantly enhance patient adherence to ULT and increase the likelihood of
achieving target SU levels [24]. A subsequent 2021 study also found that telephone-based management of
patients yielded high rates of SU target achievement, with 70% reaching < 6.0 mg/dL [58]. Telephone-
based management also showed high patient satisfaction, with 98% rating 5/5 on a Likert scale. And while
this 2021 intervention was led by rheumatologists and/or their physician assistants, the methodology has
the potential to be easily translated for PCPs or nurse-led care. A similar Norwegian 2022 nurse-led
intervention with SU monitoring monthly or every three months (depending on whether or not target had
been reached) and corresponding dose titration also demonstrated high levels of achieving target SU
values, as 85.5% of patients reached target within a 12 month period either with allopurinol (first-line) or
febuxostat [59].

These findings mirror those of the 2018 UK-based randomized controlled trial mentioned above, in
offering support both for TTT strategies and demonstrate promise in gout management protocols led by
healthcare personnel other than doctors. This study, which compared usual GP-led care with nurse-led
TTT-based care incorporating patient education, demonstrated significantly higher adherence to ULT in the
nurse-led group. At one and two years, 96.70% and 96.10% of patients were still taking ULT compared to
46.83% and 56.13% for those receiving usual care [25]. After two years, 95% of the nurse-led group
reached target SU levels and were taking a mean allopurinol dose of 460 mg/day, compared to 30% and
230 mg/day in the control group. These high rates of adherence in nurse-led group explain the
improvements observed in flare frequency, presence of tophi, quality of life, and cost per quality-adjusted
life year (QALY).
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These results confirmed the findings of an earlier proof-of-concept study by some of the same
investigators which involved 106 patients recruited from primary care practices [60]. A survey following
up with 75 of these patients 5 years after the intervention showed that the trends persisted with 90.7% still
on ULT and 86.4% of those for whom SU data was available had values under 6.0 mg/dL [61]. While there
may be selection bias influencing these results since only 75 of 100 patients returned the survey, the
concordance of the SU values and reported adherence is encouraging.

Qualitative interviews of some patients who underwent the UK-led nurse-led intervention
demonstrated that the frequent contact encouraged them to persist with ULT, and as they experienced
fewer and less severe flares, they felt more determined to continue with ULT [62]. The authors also noted
that patients attributed improvements to “a treatment approach which prioritized long-term management
of gout” rather than one that focused “just on the flares in the way primary-care practitioners had often
done in their earlier consultations”. While the generalizability of these remarks is of course limited by size
of the study and its qualitative nature, these remarks perhaps hint at the idea that improving patient
adherence to ULT may begin with changing their perception of the disease, which in turn, might start with
shifting how PCPs view and communicate about gout emphasizing comprehensive, long-term strategies
over episodic flare management.

Recent developments in narrative storytelling interventions have also shown potential for improving
patient education around gout, subsequently boosting ULT adherence [63, 64]. Visual aids, especially
personal medical images, have been found to positively impact patient attitudes toward medication
necessity and understanding of gout treatments [65]. Despite the small sample size in these studies,
incorporating such materials into patient discussions could be beneficial and easily done, as medical
imaging is likely to be readily at hand if available.

A recent survey of patients from a rheumatology practice that revealed reasons for intentional non-
adherence to allopurinol were more likely to cite attitudes or beliefs about medications (such as “I want to
live a normal life again” or “To see if [ really need it”) than medical sensitivity (“Because the medicine is
harsh on my body”) [66]. While this study again comprised a small sample size, these results suggest that
non-adherence that may be overcome through improved strategies of patient education.

Conclusions

Gout is predominantly managed in primary care, presenting unique opportunities to address gaps and
optimize current management practices. The efficacy of TTT strategies, advocated by nearly all
rheumatology groups, and the potential improvements to medication adherence and outcomes can only be
realized via increased patient and provider engagement. Despite near consensus among rheumatology
groups on the TTT strategy, controversy exists around an alternative, unproven approach of a TTASx
strategy advocated by the ACP. Ultimately, the path to improved management of gout, particularly in
primary care, involves both patients and health care providers. For health care practitioners, we must
clarify areas where recommendations are insufficient or conflicting and for patients, we need to help
develop improved strategies to increase engagement and understanding of the disease. Key areas for future
research include developing novel methods to improve ULT adherence through innovative multi-modal
interventions, some of which may be health system initiated or delivered by non-physician health
professionals. Developing as much parsimony as possible across clinical guidelines will go a long way
towards defining and ultimately improving gout care quality.
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RISE: Rheumatology Informatics System for Effectiveness
SU: serum urate

TTASx: treat-to-avoid-symptoms

TTT: treat-to-target

UK: United Kingdom

ULT: urate lowering therapy

US: United States

VA: Veterans Affairs

Declarations
Author contributions

ES: Investigation, Writing—original draft, Writing—review & editing. EMH: Investigation, Writing—original
draft, Writing—review & editing. KGS: Conceptualization, Writing—review & editing, Supervision. All
authors read and approved the submitted version.

Conflicts of interest

EMH and ES declare that they have no conflicts of interest. KGS reports research funding from Amgen,
Arthrosi, Inventis-Bio, LG-Chem, and Olatec and consulting with Amgen, Atom, Crystalys, LG-chem, Shanton,
and SOBL.

Ethical approval
Not applicable.

Consent to participate

Not applicable.

Consent to publication

Not applicable.

Availability of data and materials

Not applicable.

Explor Musculoskeletal Dis. 2025;3:100788 | https://doi.org/10.37349/emd.2025.100788 Page 9



Funding

Not applicable.

Copyright
© The Author(s) 2025.

Publisher’s note

Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations

and maps. All opinions expressed in this article are the personal views of the author(s) and do not

represent the stance of the editorial team or the publisher.

References

1.

10.

11.

12.

13.

Edwards NL, Schlesinger N, Clark S, Arndt T, Lipsky PE. Management of Gout in the United States: A
Claims-based Analysis. ACR Open Rheumatol. 2020;2:180-7. [DOI] [PubMed] [PMC(]

Khormi AAM, Basalem AA, Al Muaddi AMZ, Alaskar AM, Algahtani RAS, Alharbi AS, et al. Knowledge
and attitudes of gout patients and their perspectives about diagnosis and management: A cross-
sectional study in Saudi Arabia. Immun Inflamm Dis. 2023;11:e1010. [DOI] [PubMed] [PMC]

Kwok TSH, Kuriya B, Hawker G, Li P, Choy G, Widdifield ]J. Serum Urate Monitoring Among Older
Adults With Gout: Initiating Urate-Lowering Therapy in Ontario, Canada. Arthritis Care Res
(Hoboken). 2023;75:2463-71. [DOI] [PubMed]

Kinge JM, Knudsen AK, Skirbekk V, Vollset SE. Musculoskeletal disorders in Norway: prevalence of
chronicity and use of primary and specialist health care services. BMC Musculoskelet Disord. 2015;16:
75. [DOI] [PubMed] [PMC]

Roberts C, Adebajo AO, Long S. Improving the quality of care of musculoskeletal conditions in primary
care. Rheumatology (Oxford). 2002;41:503-8. [DOI] [PubMed]

Oderda GM, Shiozawa A, Walsh M, Hess K, Brixner DI, Feehan M, et al. Physician adherence to ACR

gout treatment guidelines: perception versus practice. Postgrad Med. 2014;126:257-67. [DOI]
[PubMed]

Khanna P, Khanna D, Storgard C, Baumgartner S, Morlock R. A world of hurt: failure to achieve

treatment goals in patients with gout requires a paradigm shift. Postgrad Med. 2016;128:34-40. [DOI]
[PubMed]

Mikuls TR, MacLean CH, Olivieri ], Patino F, Allison J], Farrar JT, et al. Quality of care indicators for
gout management. Arthritis Rheum. 2004;50:937-43. [DOI] [PubMed]

FitzGerald ]JD, Dalbeth N, Mikuls T, Brignardello-Petersen R, Guyatt G, Abeles AM, et al. 2020 American
College of Rheumatology Guideline for the Management of Gout. Arthritis Care Res (Hoboken). 2020;
72:744-60. [DOI] [PubMed] [PMC]

Richette P, Doherty M, Pascual E, Barskova V, Becce F, Castafieda-Sanabria ], et al. 2016 updated
EULAR evidence-based recommendations for the management of gout. Ann Rheum Dis. 2017;76:
29-42. [DOI] [PubMed]

Qaseem A, Harris RP, Forciea MA; Clinical Guidelines Committee of the American College of
Physicians; Denberg TD, Barry M], Boyd C, Chow RD, Humphrey LL, Kansagara D, et al. Management of
Acute and Recurrent Gout: A Clinical Practice Guideline From the American College of Physicians. Ann
Intern Med. 2017;166:58-68. [DOI] [PubMed]

Aldahmashi H, Maneze D, Molloy L, Salamonson Y. Nurses’ adoption of diabetes clinical practice
guidelines in primary care and the impacts on patient outcomes and safety: An integrative review. Int
J Nurs Stud. 2024;154:104747. [DOI] [PubMed]

Woolf SH, Grol R, Hutchinson A, Eccles M, Grimshaw ]. Clinical guidelines: potential benefits,
limitations, and harms of clinical guidelines. BM]. 1999;318:527-30. [DOI] [PubMed] [PMC]

Explor Musculoskeletal Dis. 2025;3:100788 | https://doi.org/10.37349/emd.2025.100788 Page 10


https://dx.doi.org/10.1002/acr2.11121
http://www.ncbi.nlm.nih.gov/pubmed/32114719
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7077776
https://dx.doi.org/10.1002/iid3.1010
http://www.ncbi.nlm.nih.gov/pubmed/37773706
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10540143
https://dx.doi.org/10.1002/acr.25167
http://www.ncbi.nlm.nih.gov/pubmed/37248652
https://dx.doi.org/10.1186/s12891-015-0536-z
http://www.ncbi.nlm.nih.gov/pubmed/25887763
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4392859
https://dx.doi.org/10.1093/rheumatology/41.5.503
http://www.ncbi.nlm.nih.gov/pubmed/12011372
https://dx.doi.org/10.3810/pgm.2014.05.2774
http://www.ncbi.nlm.nih.gov/pubmed/24918810
https://dx.doi.org/10.1080/00325481.2016.1113840
http://www.ncbi.nlm.nih.gov/pubmed/26578028
https://dx.doi.org/10.1002/art.20102
http://www.ncbi.nlm.nih.gov/pubmed/15022337
https://dx.doi.org/10.1002/acr.24180
http://www.ncbi.nlm.nih.gov/pubmed/32391934
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10563586
https://dx.doi.org/10.1136/annrheumdis-2016-209707
http://www.ncbi.nlm.nih.gov/pubmed/27457514
https://dx.doi.org/10.7326/M16-0570
http://www.ncbi.nlm.nih.gov/pubmed/27802508
https://dx.doi.org/10.1016/j.ijnurstu.2024.104747
http://www.ncbi.nlm.nih.gov/pubmed/38531197
https://dx.doi.org/10.1136/bmj.318.7182.527
http://www.ncbi.nlm.nih.gov/pubmed/10024268
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1114973

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

Dalbeth N, Bardin T, Doherty M, Lioté F, Richette P, Saag KG, et al. Discordant American College of
Physicians and international rheumatology guidelines for gout management: consensus statement of
the Gout, Hyperuricemia and Crystal-Associated Disease Network (G-CAN). Nat Rev Rheumatol. 2017;
13:561-8. [DOI] [PubMed]

Hui M, Carr A, Cameron S, Davenport G, Doherty M, Forrester H, et al.; British Society for
Rheumatology Standards, Audit and Guidelines Working Group. The British Society for Rheumatology
Guideline for the Management of Gout. Rheumatology (Oxford). 2017;56:e1-20. [DOI] [PubMed]
McLean RM. The Long and Winding Road to Clinical Guidelines on the Diagnosis and Management of
Gout. Ann Intern Med. 2017;166:73-4. [DOI] [PubMed]

Duarte-Garcia A, Zamore R, Wong ]JB. The Evidence Basis for the American College of Rheumatology
Practice Guidelines. JAMA Intern Med. 2018;178:146-8. [DOI] [PubMed] [PMC(]

Ho GH, Pillinger MH, Toprover M. Adherence to gout guidelines: where do we stand? Curr Opin
Rheumatol. 2021;33:128-34. [DOI] [PubMed]

FitzGerald JD, Neogi T, Choi HK. Editorial: Do Not Let Gout Apathy Lead to Gouty Arthropathy.
Arthritis Rheumatol. 2017;69:479-82. [DOI] [PubMed]

Stamp LK, Dalbeth N. Moving urate-lowering therapy in gout beyond guideline recommendations.
Semin Arthritis Rheum. 2024;65:152358. [DOI] [PubMed]

Solomon DH, Weissman ]S, Choi H, Atlas S], Berardinelli C, Dedier ], et al. Designing a Strategy Trial for
the Management of Gout: The Use of a Modified Delphi Panel. ACR Open Rheumatol. 2021;3:341-8.
[DOI] [PubMed] [PMC(]

Yip RM, Cheung TT, So H, Chan JP, Ho CT, Tsang HH, et al.; Hong Kong Society of Rheumatology. The
Hong Kong Society of Rheumatology consensus recommendations for the management of gout. Clin
Rheumatol. 2023;42:2013-27. [DOI] [PubMed] [PMC(]

Pascart T, Latourte A, Flipo RM, Chalés G, Coblentz-Baumann L, Cohen-Solal A, et al. 2020
recommendations from the French Society of Rheumatology for the management of gout: Urate-
lowering therapy. Joint Bone Spine. 2020;87:395-404. [DOI] [PubMed]

Mikuls TR, Cheetham TC, Levy GD, Rashid N, Kerimian A, Low K], et al. Adherence and Outcomes with
Urate-Lowering Therapy: A Site-Randomized Trial. Am ] Med. 2019;132:354-61. [DOI] [PubMed]
[PMC]

Doherty M, Jenkins W, Richardson H, Sarmanova A, Abhishek A, Ashton D, et al. Efficacy and cost-
effectiveness of nurse-led care involving education and engagement of patients and a treat-to-target
urate-lowering strategy versus usual care for gout: a randomised controlled trial. Lancet. 2018;392:
1403-12. [DOI] [PubMed] [PMC]

Dalbeth N, Billington K, Doyle A, Frampton C, Tan P, Aati O, et al. Effects of Allopurinol Dose Escalation
on Bone Erosion and Urate Volume in Gout: A Dual-Energy Computed Tomography Imaging Study
Within a Randomized, Controlled Trial. Arthritis Rheumatol. 2019;71:1739-46. [DOI] [PubMed]

Hao Y, Oon S, Nikpour M. Efficacy and safety of treat-to-target strategy studies in rheumatic diseases:
A systematic review and meta-analysis. Semin Arthritis Rheum. 2024;67:152465. [DOI] [PubMed]
Stamp LK, Frampton C, Morillon MB, Taylor W], Dalbeth N, Singh JA, et al. Association between serum
urate and flares in people with gout and evidence for surrogate status: a secondary analysis of two
randomised controlled trials. Lancet Rheumatol. 2022;4:e53-60. [DOI] [PubMed]

Cunha RN, Aguiar R, Farinha F. Impact of pegloticase on patient outcomes in refractory gout: current
perspectives. Open Access Rheumatol. 2018;10:141-9. [DOI] [PubMed] [PMC]

Treat-to-Target Serum Urate Versus Treat-to-Avoid Symptoms in Gout (TRUST) [Internet]. [Cited
2024 Aug 15]. Available from: https://clinicaltrials.gov/study/NCT04875702

Talaat M, Park K, Schlesinger N. Contentious Issues in Gout Management: The Story so Far. Open
Access Rheumatol. 2021;13:111-22. [DOI] [PubMed] [PMC]

Explor Musculoskeletal Dis. 2025;3:100788 | https://doi.org/10.37349/emd.2025.100788 Page 11


https://dx.doi.org/10.1038/nrrheum.2017.126
http://www.ncbi.nlm.nih.gov/pubmed/28794514
https://dx.doi.org/10.1093/rheumatology/kex156
http://www.ncbi.nlm.nih.gov/pubmed/28549177
https://dx.doi.org/10.7326/M16-2426
http://www.ncbi.nlm.nih.gov/pubmed/27802506
https://dx.doi.org/10.1001/jamainternmed.2017.6680
http://www.ncbi.nlm.nih.gov/pubmed/29181496
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5833511
https://dx.doi.org/10.1097/BOR.0000000000000774
http://www.ncbi.nlm.nih.gov/pubmed/33332889
https://dx.doi.org/10.1002/art.40031
http://www.ncbi.nlm.nih.gov/pubmed/28002890
https://dx.doi.org/10.1016/j.semarthrit.2023.152358
http://www.ncbi.nlm.nih.gov/pubmed/38219395
https://dx.doi.org/10.1002/acr2.11243
http://www.ncbi.nlm.nih.gov/pubmed/33932149
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8126754
https://dx.doi.org/10.1007/s10067-023-06578-9
http://www.ncbi.nlm.nih.gov/pubmed/37014501
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10345000
https://dx.doi.org/10.1016/j.jbspin.2020.05.002
http://www.ncbi.nlm.nih.gov/pubmed/32422338
https://dx.doi.org/10.1016/j.amjmed.2018.11.011
http://www.ncbi.nlm.nih.gov/pubmed/30503879
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6399023
https://dx.doi.org/10.1016/S0140-6736(18)32158-5
http://www.ncbi.nlm.nih.gov/pubmed/30343856
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6196879
https://dx.doi.org/10.1002/art.40929
http://www.ncbi.nlm.nih.gov/pubmed/31081595
https://dx.doi.org/10.1016/j.semarthrit.2024.152465
http://www.ncbi.nlm.nih.gov/pubmed/38796922
https://dx.doi.org/10.1016/S2665-9913(21)00319-2
http://www.ncbi.nlm.nih.gov/pubmed/38288731
https://dx.doi.org/10.2147/OARRR.S176951
http://www.ncbi.nlm.nih.gov/pubmed/30425593
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6201997
https://clinicaltrials.gov/study/NCT04875702
https://dx.doi.org/10.2147/OARRR.S282631
http://www.ncbi.nlm.nih.gov/pubmed/34012303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8126966

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

Hill EM, Sky K, Sit M, Collamer A, Higgs ]J. Does starting allopurinol prolong acute treated gout? A
randomized clinical trial. ] Clin Rheumatol. 2015;21:120-5. [DOI] [PubMed]

Eminaga F, La-Crette ], Jones A, Abhishek A. Does the initiation of urate-lowering treatment during an
acute gout attack prolong the current episode and precipitate recurrent attacks: a systematic
literature review. Rheumatol Int. 2016;36:1747-52. [DOI] [PubMed] [PMC]

Evidence reviews for timing of urate-lowering therapy in relation to a flare in people with gout: Gout:
diagnosis and management: Evidence review F. London: National Institute for Health and Care
Excellence (NICE); 2022.

Tai V, Gow P, Stewart S, Satpanich P, Li C, Abhishek A, et al. An updated systematic review and meta-
analysis of randomised controlled trials on the effects of urate-lowering therapy initiation during a
gout flare. Semin Arthritis Rheum. 2024;65:152367. [DOI] [PubMed]

Juraschek SP, Kovell LC, Miller ER 3rd, Gelber AC. Gout, urate-lowering therapy, and uric acid levels
among adults in the United States. Arthritis Care Res (Hoboken). 2015;67:588-92. [DOI] [PubMed]
[PMC]

Chen-Xu M, Yokose C, Rai SK, Pillinger MH, Choi HK. Contemporary Prevalence of Gout and
Hyperuricemia in the United States and Decadal Trends: The National Health and Nutrition
Examination Survey, 2007-2016. Arthritis Rheumatol. 2019;71:991-9. [DOI] [PubMed] [PMC]
Doghramji PP, Fermer S, Wood R, Morlock R, Baumgartner S. Management of gout in the real world:

current practice versus guideline recommendations. Postgrad Med. 2016;128:106-14. [DOI]
[PubMed]

Owens D, Whelan B, McCarthy G. A survey of the management of gout in primary care. Ir Med J. 2008;
101:147-9. [PubMed]
Son CN, Stewart S, Su I, Mihov B, Gamble G, Dalbeth N. Global patterns of treat-to-serum urate target

care for gout: Systematic review and meta-analysis. Semin Arthritis Rheum. 2021;51:677-84. [DOI]
[PubMed]

Sigurdardottir V, Svdrd A, Jacobsson L, Dehlin M. Gout in Dalarna, Sweden - a population-based study
of gout occurrence and compliance to treatment guidelines. Scand ] Rheumatol. 2023;52:498-505.
[DOI] [PubMed]

Russell MD, Roddy E, Rutherford Al, Ellis B, Norton S, Douiri A, et al. Treat-to-target urate-lowering
therapy and hospitalizations for gout: results from a nationwide cohort study in England.
Rheumatology (Oxford). 2023;62:2426-34. [DOI] [PubMed] [PMC]

Jeyaruban A, Larkins S, Soden M. Management of gout in general practice--a systematic review. Clin
Rheumatol. 2015;34:9-16. [DOI] [PubMed]

Kuo CF, Grainge M], Mallen C, Zhang W, Doherty M. Rising burden of gout in the UK but continuing
suboptimal management: a nationwide population study. Ann Rheum Dis. 2015;74:661-7. [DOI]
[PubMed] [PMC(C]

Roddy E, Mallen CD, Hider SL, Jordan KP. Prescription and comorbidity screening following

consultation for acute gout in primary care. Rheumatology (Oxford). 2010;49:105-11. [DOI]
[PubMed]

Khanna D, Fitzgerald JD, Khanna PP, Bae S, Singh MK, Neogi T, et al.; American College of
Rheumatology. 2012 American College of Rheumatology guidelines for management of gout. Part 1:
systematic nonpharmacologic and pharmacologic therapeutic approaches to hyperuricemia. Arthritis
Care Res (Hoboken). 2012;64:1431-46. [DOI] [PubMed] [PMC]

Hughes JC, Wallace JL, Bryant CL, Salvig BE, Fourakre TN, Stone WJ]. Monitoring of Urate-Lowering
Therapy Among US Veterans Following the 2012 American College of Rheumatology Guidelines for
Management of Gout. Ann Pharmacother. 2017;51:301-6. [DOI] [PubMed]

Explor Musculoskeletal Dis. 2025;3:100788 | https://doi.org/10.37349/emd.2025.100788 Page 12


https://dx.doi.org/10.1097/RHU.0000000000000235
http://www.ncbi.nlm.nih.gov/pubmed/25807090
https://dx.doi.org/10.1007/s00296-016-3579-z
http://www.ncbi.nlm.nih.gov/pubmed/27761603
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5102948
https://dx.doi.org/10.1016/j.semarthrit.2024.152367
http://www.ncbi.nlm.nih.gov/pubmed/38215627
https://dx.doi.org/10.1002/acr.22469
http://www.ncbi.nlm.nih.gov/pubmed/25201123
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4362996
https://dx.doi.org/10.1002/art.40807
http://www.ncbi.nlm.nih.gov/pubmed/30618180
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6536335
https://dx.doi.org/10.1080/00325481.2016.1114878
http://www.ncbi.nlm.nih.gov/pubmed/26592538
http://www.ncbi.nlm.nih.gov/pubmed/18624262
https://dx.doi.org/10.1016/j.semarthrit.2021.04.011
http://www.ncbi.nlm.nih.gov/pubmed/34139520
https://dx.doi.org/10.1080/03009742.2022.2132055
http://www.ncbi.nlm.nih.gov/pubmed/36300710
https://dx.doi.org/10.1093/rheumatology/keac638
http://www.ncbi.nlm.nih.gov/pubmed/36355461
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10321109
https://dx.doi.org/10.1007/s10067-014-2783-z
http://www.ncbi.nlm.nih.gov/pubmed/25224383
https://dx.doi.org/10.1136/annrheumdis-2013-204463
http://www.ncbi.nlm.nih.gov/pubmed/24431399
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4392307
https://dx.doi.org/10.1093/rheumatology/kep332
http://www.ncbi.nlm.nih.gov/pubmed/19920095
https://dx.doi.org/10.1002/acr.21772
http://www.ncbi.nlm.nih.gov/pubmed/23024028
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3683400
https://dx.doi.org/10.1177/1060028016679848
http://www.ncbi.nlm.nih.gov/pubmed/27881692

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Sautner |, Sautner T. Compliance of Primary Care Providers With Gout Treatment Recommendations-
Lessons to Learn: Results of a Nationwide Survey. Front Med (Lausanne). 2020;7:244. [DOI] [PubMed]
[PMC]

Scheepers LEJM, Burden AM, Arts ICW, Spaetgens B, Souverein P, de Vries F, et al. Medication
adherence among gout patients initiated allopurinol: a retrospective cohort study in the Clinical
Practice Research Datalink (CPRD). Rheumatology (Oxford). 2018;57:1641-50. [DOI] [PubMed]
Stamp LK, Chapman P, Hudson B, Frampton C, Hamilton G, Judd A. The challenges of managing gout in
primary care: Results of a best-practice audit. Aust ] Gen Pract. 2019;48:631-7. [DOI] [PubMed]
Gnanenthiran SR, Hassett GM, Gibson KA, McNeil HP. Acute gout management during hospitalization:
aneed for a protocol. Intern Med ]. 2011;41:610-7. [DOI] [PubMed]

Helget LN, O’Dell JR, Newcomb JA, Androsenko M, Brophy MT, Davis-Karim A, et al. Determinants of
Achieving Serum Urate Goal with Treat-to-Target Urate-Lowering Therapy in Gout. Arthritis
Rheumatol. 2024;76:638-46. [DOI] [PubMed] [PMC(]

Singh JA, Yang S, Saag KG. Factors Influencing the Effectiveness of Allopurinol in Achieving and
Sustaining Target Serum Urate in a US Veterans Affairs Gout Cohort. ] Rheumatol. 2020;47:449-60.
[DOI] [PubMed] [PMC(]

Rashid N, Coburn BW, Wu YL, Cheetham TC, Curtis JR, Saag KG, et al. Modifiable factors associated
with allopurinol adherence and outcomes among patients with gout in an integrated healthcare
system. ] Rheumatol. 2015;42:504-12. [DOI] [PubMed] [PMC]

Koto R, Nakajima A, Horiuchi H, Yamanaka H. Factors associated with achieving target serum uric acid
level and occurrence of gouty arthritis: A retrospective observational study of Japanese health
insurance claims data. Pharmacoepidemiol Drug Saf. 2021;30:157-68. [DOI] [PubMed] [PMC]

Singh JA, Hodges JS, Asch SM. Opportunities for improving medication use and monitoring in gout.
Ann Rheum Dis. 2009;68:1265-70. [DOI] [PubMed]

FitzGerald JD, Mikuls TR, Neogi T, Singh JA, Robbins M, Khanna PP, et al. Development of the American
College of Rheumatology Electronic Clinical Quality Measures for Gout. Arthritis Care Res (Hoboken).
2018;70:659-71. [DOI] [PubMed]

Al Harash A, Laginya G, Ayoub WT. Efficacy and Outcomes of a Novel Telephone-based Gout Disease
Management Program. Open Rheumatol J. 2021;15:51-6. [DOI]

Uhlig T, Karoliussen LF, Sexton ], Borgen T, Haavardsholm EA, Kvien TK, et al. 12-month results from
the real-life observational treat-to-target and tight-control therapy NOR-Gout study: achievements of
the urate target levels and predictors of obtaining this target. RMD Open. 2021;7:e001628. [DOI]
[PubMed] [PMC(]

Rees F, Jenkins W, Doherty M. Patients with gout adhere to curative treatment if informed

appropriately: proof-of-concept observational study. Ann Rheum Dis. 2013;72:826-30. [DOI]
[PubMed]

Abhishek A, Jenkins W, La-Crette ], Fernandes G, Doherty M. Long-term persistence and adherence on
urate-lowering treatment can be maintained in primary care-5-year follow-up of a proof-of-concept
study. Rheumatology (Oxford). 2017;56:529-33. [DOI] [PubMed]

Latif ZP, Nakafero G, Jenkins W, Doherty M, Abhishek A. Implication of nurse intervention on
engagement with urate-lowering drugs: A qualitative study of participants in a RCT of nurse led care.
Joint Bone Spine. 2019;86:357-62. [DOI] [PubMed] [PMC(]

Ramsubeik K, Ramrattan LA, Kaeley GS, Singh JA. Effectiveness of healthcare educational and
behavioral interventions to improve gout outcomes: a systematic review and meta-analysis. Ther Adv
Musculoskelet Dis. 2018;10:235-52. [DOI] [PubMed] [PMC(C]

Jackson LE, Saag KG, Chiriboga G, Lemon SC, Allison JJ, Mudano A, et al. A multi-step approach to
develop a “storytelling” intervention to improve patient gout knowledge and improve outpatient
follow-up. Contemp Clin Trials Commun. 2023;33:101149. [DOI] [PubMed] [PMC(]

Explor Musculoskeletal Dis. 2025;3:100788 | https://doi.org/10.37349/emd.2025.100788 Page 13


https://dx.doi.org/10.3389/fmed.2020.00244
http://www.ncbi.nlm.nih.gov/pubmed/32582733
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7280435
https://dx.doi.org/10.1093/rheumatology/key155
http://www.ncbi.nlm.nih.gov/pubmed/29893941
https://dx.doi.org/10.31128/AJGP-04-19-4909
http://www.ncbi.nlm.nih.gov/pubmed/31476837
https://dx.doi.org/10.1111/j.1445-5994.2010.02165.x
http://www.ncbi.nlm.nih.gov/pubmed/20059601
https://dx.doi.org/10.1002/art.42731
http://www.ncbi.nlm.nih.gov/pubmed/37842953
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10965366
https://dx.doi.org/10.3899/jrheum.190522
http://www.ncbi.nlm.nih.gov/pubmed/31416925
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7021575
https://dx.doi.org/10.3899/jrheum.140588
http://www.ncbi.nlm.nih.gov/pubmed/25512479
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4922495
https://dx.doi.org/10.1002/pds.5127
http://www.ncbi.nlm.nih.gov/pubmed/32939919
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7821287
https://dx.doi.org/10.1136/ard.2008.092619
http://www.ncbi.nlm.nih.gov/pubmed/18701554
https://dx.doi.org/10.1002/acr.23500
http://www.ncbi.nlm.nih.gov/pubmed/29649348
https://dx.doi.org/10.2174/1874312902115010051
https://dx.doi.org/10.1136/rmdopen-2021-001628
http://www.ncbi.nlm.nih.gov/pubmed/33782189
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8009238
https://dx.doi.org/10.1136/annrheumdis-2012-201676
http://www.ncbi.nlm.nih.gov/pubmed/22679303
https://dx.doi.org/10.1093/rheumatology/kew395
http://www.ncbi.nlm.nih.gov/pubmed/28082620
https://dx.doi.org/10.1016/j.jbspin.2018.10.008
http://www.ncbi.nlm.nih.gov/pubmed/30394337
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6491495
https://dx.doi.org/10.1177/1759720X18807117
http://www.ncbi.nlm.nih.gov/pubmed/30515250
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6262501
https://dx.doi.org/10.1016/j.conctc.2023.101149
http://www.ncbi.nlm.nih.gov/pubmed/37397431
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10313880

65.

66.

Krasnoryadtseva A, Dalbeth N, Petrie K. Does seeing personal medical images change beliefs about
illness and treatment in people with gout? A randomised controlled trial. Psychol Health. 2020;35:
107-23. [DOI] [PubMed]

Emad Y, Dalbeth N, Weinman ], Chalder T, Petrie K]. Why Do Patients With Gout Not Take Allopurinol?
] Rheumatol. 2022;49:622-6. [DOI] [PubMed]

Explor Musculoskeletal Dis. 2025;3:100788 | https://doi.org/10.37349/emd.2025.100788 Page 14


https://dx.doi.org/10.1080/08870446.2019.1626396
http://www.ncbi.nlm.nih.gov/pubmed/31184207
https://dx.doi.org/10.3899/jrheum.210950
http://www.ncbi.nlm.nih.gov/pubmed/35169055

	Abstract
	Keywords
	Introduction
	The mark we are missing: current gout care recommendations
	Current state of gout care recommendations and guidelines
	Opposing doctrines: treat to target vs. treat to avoid symptoms
	Controversy in gout management across national society guidelines
	Support for the TTT strategy in gout
	Urate lowering therapy guideline ambiguity: initiation of therapy

	Current state of gout care delivery in primary care
	Use of ULT
	Serum urate monitoring in gout
	Duration and persistence of gout therapy
	Beyond the guidelines: other reasons why suboptimal care persists

	Future directions towards better gout care
	Methods to improving adherence to gout guidelines
	Physician adherence drives patient adherence to gout therapies
	Patient engagement and education improves gout outcomes

	Conclusions
	Abbreviations
	Declarations
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

