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Abstract
Background

Refractory gout is a common problem faced by experienced rheumatologists, relevant research on the
di�culties of gout treatment and the understanding of "refractory gout" by rheumatologists is lacking.

Methods

A total of 910 Chinese rheumatologists attending the annual academic conference on rheumatism
completed the electronic questionnaires. The differences in the judgment of refractory gout were
analyzed between the senior experience (SE) group and the general experience (GE) group.

Results

A total of 751 (82.5%) respondents with relevant continuing medical education (CME) were included in
our study, including 175 (23.3%) SE rheumatologists and 576 (76.7%) GE rheumatologists. Most of the
rheumatologists (715, 95.2%) considered renal function insu�ciency as a common complication making
gout challenging to treat, while rheumatologists with different experiences had different attitudes towards
obesity. For the chronic gouty arthritis patients with one or more tophi, 476 (63.9%) Chinese
rheumatologists preferred febuxostat as the �rst-line treatment option, while 582 (78.3%) chose the
maximum daily dose of 80mg for febuxostat, with a higher proportion in SE group than GE group.
Meanwhile, the proportion of doctors who chose the dosage of all three uric-lowering drugs consistently
with the guidelines was higher in the SE group. Moreover, 123 (70.3%) people in the SE group thought that
regardless of the use of drugs for prevention of attack during ULT, the recurrence of symptoms was
symptomatic of refractory gout, while fewer in GE group agreed. Similarly, 119 (68.0%) in the SE group
thought that failure to achieve the targeted serum uric acid level within 6 months of standardized urate-
lowering therapy could be assigned to refractory gout, while fewer in GE group agreed. In terms of
personal and social factors, the SE group had a higher percentage of physicians concerned about poor
compliance leading to irregular treatment and drug abuse.

Conclusions

Most of the rheumatologists selected uric-lowering drugs and the maximum dosage of medicines
consistently with guidelines. Uncontrolled symptoms, unattainable therapeutic targets, and unimproved
lifestyle and compliance of patients are di�culties that Chinese rheumatologists have to face with during
gout treatment.

Background
Gout, a crippling and highly prevalent disease, is a global health problem. In the year 2015, the global
prevalence of gout ranged from 0.1–10% [1] and was about 1.1% in mainland China [2]. As these �gures
continue to climb, new research and guidelines are quickly emerging, furthering the understanding of gout
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both at home and abroad. Inevitably, clinicians encounter some problematic cases in their daily work.
Currently, there is no universally accepted de�nition of ‘refractory gout’. In 2011, ACR issued the diagnosis
and management recommendations for gout and hyperuricemia, proposing that refractory gout refers to
1) inability to achieve a serum uric acid (SUA) level of 6.0 mg/dL; 2) occurrence of recurrent �ares despite
apparently adequate treatment; 3) patient presenting with persistent and/or extensive tophaceous
disease [3]. However, later versions contained no reference to ‘refractory gout’.

While refractory gout is a common problem faced by experienced rheumatologists, relevant research on
the di�culties of gout treatment and the understanding of "refractory gout" by rheumatologists is lacking.
Consequently, we conducted an in-depth investigation dedicated to the speci�c treatment of ‘refractory
gout’.

Materials And Methods

Subjects
A total of 910 rheumatologists participated in the annual academic conference on rheumatism in China
between November 20th, 2019, and December 10th, 2019. All of the participants were informed on this
survey before completing the anonymous questionnaire. Inclusion criteria required respondents to meet
at least one of the following conditions: 1) rheumatologists with continuing medical education (CME) in
gout; 2) rheumatologists who have studied the diagnosis and treatment guidelines for gout, including
2012 American College of Rheumatology (ACR) Guidelines for Management of Gout [4], 2018 EULAR
Evidence-Based Recommendation: Diagnosis of Gout [5], 2018 Taiwan Multidisciplinary Consensus:
Management of Gout and Hyperuricemia [6], 2016 Chinese Gout Diagnosis and Treatment Guide [7], 2017
Multidisciplinary expert consensus on diagnosis and treatment of hyperuricemia-related diseases in
China [8], etc.

Data Collection
The questionnaire was designed by gout physicians and revised by four senior doctors in the �eld of gout
research. A pilot study on ten physicians was done beforehand to analyze the questionnaire’s validity. The
questionnaire mainly included four aspects: 1) the general information of the doctors, including age, title,
highest educational level, work unit, working years in the specialty, number of gout patients admitted
annually. 2) Knowledge on the in�uences inducing complications and comorbidities in the treatment of
gout, including tophi, joint deformity, obesity, kidney stone, hypertension, diabetes, malignancy, renal
insu�ciency, liver insu�ciency, ischemic heart disease, history of allergy to urate-lowering drugs. 3)
Knowledge of drug selection in refractory gout: including �rst-choice drugs, maximum daily dosage, and
time required to achieve the target SUA concentration. 4) Knowledge of the concept of refractory gout:
symptoms and signs, lab results, joint function, and other in�uencing factors. The online Questionnaire
app in Chinese was used to collect primary and sample information for this study.
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Specialists were grouped into the senior experience (SE) group if they had more than 10 years of work
experience and over 100 gout patients' annual encounters. Otherwise, they were grouped to the general
experience (GE) group.

Statistical analysis
The preliminary data were summarized using IBM SPSS version 24.0 (IBM, Armonk, NY, USA) and Adobe
Illustrator CC 2015(Adobe, Cal, USA). The qualitative data were expressed as percentages, and the
quantitative data such as the age were calculated and analyzed using the mean and standard deviation.
Student’s t-test and Chi-square test were used to evaluate the general situation and selection rate
difference between different groups. Using Chi-square goodness-of-�t test to analyze the differences
among options in multiple topics. A p-value of 0.05 or less was de�ned as statistically signi�cant.

Results

General information
Among 910 rheumatologists from 28 provinces (Fig. 1) who completed the questionnaire, 751 (82.5%)
were met the study criteria, including 175 (23.3%) SE rheumatologists and 576 (76.7%) GE
rheumatologists. Compared with the GE group, the SE group was older (45.8 ± 6.5 vs. 36.9 ± 7.5), with a
higher proportion of practicing in a tertiary medical institution (89.7% vs. 79.9%) (P < 0.001, P = 0.001,
respectively). The percentage of refractory gout cases of 20% or more was more prominent in the SE
group (20.0% vs. 5.7%), while fewer claimed to only encounter 5% or fewer cases (28.0% vs. 39.4%) (P < 
0.001, P = 0.007, respectively). There was no signi�cant difference in educational attainment between the
SE group and the GE group (P = 1.000; Table 1).

In�uences of complications and comorbidities on the
treatment of refractory gout
In the opinion of rheumatologists, the most signi�cant complication making gout di�cult to treat was
renal insu�ciency (95.2%), followed by tophi (84.7%), allergic history of urate-lowering drugs (83.6%),
liver insu�ciency (80.3%), obesity (76.2%), joint deformity (73.9%), diabetes mellitus (71.8%), kidney
stone (69.6%), ischemia heart disease (63.2%), hypertension (60.6%) and malignancy (57.1%).

Compared with the GE group, the SE group has a lower proportion of physicians who consider obesity
increases the di�culty of gout treatment (68.0% vs. 78.6%, P = 0.005; Table 2).

Drug Selection In Refractory Gout
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For chronic tophaceous gout with no drug contraindication, 476 (63.9%) doctors preferred febuxostat,
while 162 (21.7%) and 99 (13.3%) specialists preferred allopurinol or benzbromarone. Upon selection of
the maximum daily dosage, for allopurinol, 658 (88.4%) chose 0.6 g or more, among whom 463 (62.1%)
chose 0.6 g; for febuxostat, 582 (78.3%) picked 80 mg; for benzbromarone, 509 (68.2%) picked 100 mg.
Overall, 411 (55.2%) made dosage selections consistent with the ones recommended by relevant
guidelines.

In SE group, a higher proportion of specialists chose 80 mg as the maximum daily dose of febuxostat
(84.6% vs 76.4%, P = 0.021), and percentage of those who made all the right dosage selections was
higher (62.3% vs 53.0%, P = 0.037; Fig. 2)

Specialist's Opinion On The Concept Of "refractory Gout"

Di�cult to control symptoms
A total of 730 (97.2%) specialists thought that it was di�cult to treat patients who still experience annual
�ares twice or more while on standardized urate-lowering therapy (ULT). Besides, 473 (63.0%) specialists
believed that recurrence of symptoms after initiation of ULT and preventive medications indicated
refractory gout; 421 (56.1%) specialists thought that symptoms of refractory gout could not be effectively
controlled despite maximal NSAIDs administration; 313 (41.7%) specialists considered they were dealing
with refractory gout if there was symptomatic recurrence in the course of ULT titration starting from a
small dose. Among them, 123 (70.3%) SE thought that symptoms occurring upon preventive medication
belonged to refractory gout, while 350 (60.8%) GE agreed (P = 0.025; Table 3).

Challenging to achieve SUA target
A total of 392 (52.2%) specialists considered that 3–6 months of standardized ULT failing to prompt SUA
to target indicated di�cult-to-treat gout. 71 (10%), 209 (27.8%), and 79 (10.5%) specialists rated the time
required to reach the target as less than 3 months, 6–12 months, and more than 12 months, respectively.
321 (42.7%) specialists considered they were dealing with refractory gout if the serum uric acid could not
drop below 6 mg/dl after monotherapy, while 457 (61%) considered gout refractory if the tophus could
not shrink after more than one year of standard ULT.

Furthermore, 68.0% of the SE thought that failure of SUA to achieve the target after standardized ULT up
to 6 months was considered as di�cult-to-treat gout, while 59.0% of GE agreed (P = 0.034; Table 3).

Di�cult to achieve a normal joint function
Joint destruction (96.0%), weak recovery of joints and surrounding muscles (63.0%) and other comorbid
in�ammatory arthritis (67.9%) were thought as the most important causes impeding functional
improvement (P < 0.001), while comorbid osteoarthritis (53.8%), traumatic injury (28.5%), and inadequate
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rest (26.5%) were considered the less important ones. 318 (42.3%) specialists considered that all of the
three main reasons might affect the recovery of joint function.

The GE was consistent with the SE on the reasons affecting the recovery of joint function (Fig. 3).

Other factors making gout challenging to treat
A total of 472 (62.8%) specialists considered that the disease should be called refractory if patients’
lifestyle and compliance failed to improve despite adequate education and regular ULT. Among the
personal and social reasons for refractory gout, inadequate awareness of the disease (85.6%),
inadequate self-discipline on lifestyle improvement (89.2%), poor compliance leading to irregular
treatment (92.3%) and failure to use medication reasonably (72.6%) were the main reasons (P < 0.001). In
addition, lack of long-term physician follow-up (57.3%), limited therapeutic options (40.2%), and a heavy
�nancial burden (18.9%) were the less important ones.

Compared with GE, the SE included a higher percentage of physicians concerned with poor compliance
that was leading to irregular treatment and concerned about limited therapeutic options (96.0% vs. 91.1%,
47.6% vs. 37.7%; P = 0.035, P = 0.011; Table 4).

Discussion
The concept of "refractory gout" was �rst proposed in the study of benzbromarone in 1978, which
suggested that benzbromarone was suitable for patients with refractory chronic gouty arthritis who were
allergic to probenecid or allopurinol [9]. Since then, "refractory gout" has been frequently referenced; yet,
never clearly de�ned. Refractory gout was described in the 2011 ACR recommendations for the diagnosis
and management of gout and hyperuricemia, which proposed pegloticase as a potential treatment option
[4]. However, because pegloticase is not suitable for patients with G6PD de�ciency, and there are about
400 million patients with G6PD de�ciency worldwide, the application of pegloticase is limited [10]. Since
2011, refractory gout has not been mentioned in new guidelines or studies. To the best of our knowledge,
this is the �rst study that investigated refractory gout among specialists in China.

Research on gout has focused on the management of complications. The presence of complications
narrows our therapeutic options and increases the di�culty of treatment. Chinese guidelines suggest
glucocorticoids as the preferred treatment for the acute phase of gout in patients with moderate to severe
renal insu�ciency. It also suggests that the dosage of allopurinol in ULT should be tapered so as to lower
down urate-lowering effect [8]. Patients with myocardial infarction and cardiac insu�ciency should avoid
the usage of cyclooxygenase 2 (COX-2) inhibitors during the acute attack of gout, while the febuxostat
should be used with caution [11]. Patients with diabetes, hyperlipidemia, and hypertension should take an
active approach to simultaneously lower glucose, lipid, and blood pressure, while liver and renal function
may affect the use of drugs [6]. The 2016 EULAR recommendations for the diagnosis of gout underline
the importance of screening and managing comorbidities frequently associated with gout[12]. According
to the 2012 ACR Gout Guidelines, gout patients with more than four tophi palpable on the skin surface,
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rapid disease progression, and persistent severe arthritis are unanimously considered as having
refractory gout [4]. Previous studies have shown that chronic gout patients with tophus had a longer
course of the disease, more prominent joint swelling, higher disability index scores, and lower arthritis
health index scores. Compared with gout patients without any tophus, physical function, and social
function in patients with tophaceous gout were signi�cantly declined, with reduced glomerular �ltration
rate, which increased the di�culty of treatment [13]. As a sign of refractory gout, the presence of any
tophus has become the inclusion criteria for a variety of clinical trials of refractory gout drugs [14]. As
con�rmed in our study, Chinese specialists agree that comorbidities and complications increase the
di�culty of gout treatment, especially renal insu�ciency.

According to multiple guidelines, the �rst-line treatment for gout includes xanthine oxidase inhibitors
allopurinol or febuxostat [9, 15], while the second-line treatment may include uricosuric agents such as
benzbromarone or probenecid. 2011 ACR guidelines suggest that refractory gout patients should be
treated with pegloticase [4]. In the 2016 EULAR guide, allopurinol is recommended as the �rst-line ULT
with dose adjustment according to renal function. If the SU target cannot be achieved with allopurinol,
then febuxostat, a uricosuric agent, or combination therapy of a xanthine oxidase inhibitor with a
uricosuric agent should be considered. Pegloticase can be considered for patients with refractory gout
[12]. In our survey, most physicians preferred xanthine oxidase inhibitor as urate-lowering drugs,
speci�cally febuxostat. Allopurinol can induce adverse reactions such as Stevens-Johnson Syndrome
(SJS) and Toxic Epidermal Necrolysis (TEN), while allopurinol-induced SJS/TEN has a strong and
signi�cant association between HLA-B*5801[16]. Therefore, HLA-B*5801 allele screening may be
considered for patients treated with allopurinol that should be avoided in high-risk groups [4]. Allele
screening increases the cost of drugs [17], reduces convenience, while some primary health care
institutions do not have the ability to test for this allele. At present, the main form of allopurinol
preparation in China is a 0.25 g sustained release tablet. All these factors lead to the limitation of
allopurinol in China. However, febuxostat can make up for the above de�ciencies, while the dosage of
febuxostat in patients with mild to moderate renal insu�ciency does not need to be adjusted, which
makes it the �rst choice among Chinese specialists. In addition, 13% of specialists prefer benzbromarone
as urate-lowing treatment, probably because more than 90% of hyperuricemia occurs due to decreased
renal uric acid excretion [18]. In addition, benzbromarone is recommended by Endocrinology guidelines.
The daily dose of allopurinol can be up to 800–900 mg according to the international guidelines [15];
however, the maximum dose of allopurinol in the Chinese guidelines is 600 mg per day. Therefore, we
consider a daily dose of 600 mg and above as a su�cient dose of allopurinol. The percentage of
specialists whose opinion on the maximum dose of all three drugs was consistent with the o�cial
guidelines was signi�cantly lower, and the percentage was higher in the SE, which indicated that the
diagnosis and treatment experience, as well as continuing medical education experience, increased the
understanding of the disease and urate-lowering drugs. In 2006, our team conducted a questionnaire
survey on the diagnosis and treatment of gout among physicians at different levels �nding that
continuing medical education (CME) was the main factor for improvement of the diagnosis and
treatment of gout [19]. Therefore, in�uenced by the length of continuing medical education, experienced
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physicians were more con�dent about the treatment di�culty caused by comorbidities and complications
and more aware of the correct use of urate-lowering drugs.

In 2016, 88 rheumatologists with interest in gout from multiple countries established the preliminary
remission criteria for Gout through Delphi. SUA level was identi�ed as an important measurement to
de�ne the treatment target. The timeframe to achieve the SUA target was not established after 3 Delphi
rounds, with 58% choosing 6 months, 36% choosing 1 year, and 6% choosing 3 months [20], which was
consistent with our survey results. When asked how long it should take to achieve the target for refractory
gout, 52% of the specialists thought 3–6 months and 28% thought 6–12 months. However, compared
with the international panel of experts, our physicians expected a shorter timeframe to reach the target, so
the "refractory gout" encountered by Chinese physicians might be attributable to that.

Fels E proposed that refractory gout describes patients with gout who suffer from persistent symptoms
and inability to maintain the target serum uric acid levels (< 6 mg/dl), which are usually associated with
delayed or inadequate drug administration [21]. The inclusion criteria of clinical trials in pegloticase for
refractory patients, required a baseline serum uric acid of 8.0 mg / dL or more and at least one of the
following: 1) 3 or more self-reported gout �ares during the previous 18 months; 2) 1 or more tophi; 3)
gouty arthropathy, de�ned clinically or radiographically as joint damage due to gout. Patients also had
contraindications to treatment with allopurinol or history of failure to normalize SUA despite at least three
months of optimal allopurinol treatment (determined by the treating physician) [22]. Our �ndings are in
line with the 2011 ACR guidelines:1) after the initiation of ULT, acute episodes occur despite the use of
prophylactic drugs, or the titration of urate-lowering drugs from a small dose. Or maximal NSAIDs cannot
control the symptoms effectively; 2) the serum uric acid cannot reach the standard with monotherapy; 3)
tophus or tophi cannot shrink after more than one year of standard ULT. These guidelines are accepted by
most physicians. Interestingly, many physicians believe that failure to improve lifestyle and compliance is
also an important aspect of refractory gout. A British study that compared the nurse-led gout care and the
usual care led by general practitioners (GPs) in the long-term treatment of gout patients over a period of
two years found better compliance in gout patients, better treatment outcomes and lower costs under the
nurse-led gout care [23]. Therefore, the compliance of patients has a vital role in the treatment outcomes.
Our team pointed out that currently, gout patients in our country are mainly treated in tertiary medical
institutions. As the largest developing country, our primary health care system is not fully developed, and
patient compliance directly leads to the changes in treatment outcome.

In the analysis of individual and social factors that lead to the di�culty of gout treatment, patients'
compliance, self-discipline, and understanding of the disease were identi�ed as important factors by all
physicians. A survey on the medication compliance among gout patients found that up to 40%-50% of
gout patients took medication irregularly [24], while 69.9% of gout patients in our country had poor
compliance, which was often associated with poor prognosis [25]. Therefore, combined with our research
results, we believe that patients' poor lifestyle and compliance were also important factors impacting the
di�culty of gout treatment. In the previous randomized controlled trials, �are prophylaxis for up to 6
months during the initiation of ULT appeared to provide greater bene�t than �are prophylaxis for 8 weeks,
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with no increase in adverse effects (AEs) [26]. The �are prophylaxis treatment determines whether the
process of titration of urate-lowing treatment will go as planned and whether the patient can be regularly
treated. Compared with the SE, a lower percentage of physicians in the GE consider recurrence of
symptoms after initiation of ULT and preventive medications as being indicative of refractory gout. The
difference between the two groups reveals that the higher experience was bene�cial to the understanding
of refractory gout.

Among the factors affecting the recovery of joint function in patients with refractory gout, joint
destruction was the most recognized factor. The frequent onset of gout can cause joint damage, loss of
function, and, eventually, disability [27] that has been widely recognized by physicians. Gout often needs
to be differentiated from other crystal arthritis, especially pseudogout–calcium pyrophosphate arthritis
[28]. However, in China, there are not so many tertiary medical institutions with the ability to perform
arthrocentesis, thus making it so di�cult to treat. Also, joint rehabilitation is a common concern among
physicians. Previous studies have con�rmed that long-term rehabilitation treatment in gout patients can
signi�cantly reduce the frequency of gout attacks [29]. Our team advocates rehabilitation exercises for
gout patients and has begun comprehensive management of health education, joint rehabilitation, and
drug therapy for patients.

Besides, there is a small population of gout patients who are challenging to treat due to genetic
susceptibilities or some other predispositions [30]. This population usually requires a higher dose or a
combined therapy along with a protracted treatment course, which may potentially pose even more
di�culties; however, this entity is not within the scope of this study. The present study has some
limitations. All the specialists included in the study had experience in gout diagnosis and treatment. They
were all constantly continuing medical education, which is why knowledge level tests were not conducted
on the study subjects.

Conclusion
Our results revealed that most of our specialists could correctly select urate-lowering drugs and had
adequate knowledge of the maximum dosage. Uncontrolled symptoms, unattainable therapeutic effects,
and unimproved lifestyle and compliance of patients resulted as major di�culties Chinese specialists
were facing in gout treatment. Nevertheless, experience may account for the differences between the GE
and the SE in the treatment of complications and comorbidities and the understanding of refractory gout.

Abbreviations
SE: senior experience; GE: general experience; CME: continuing medical education; ULT: urate-lowering
therapy; SUA: serum uric acid; ACR: American College of Rheumatology; EULAR: The European League
Against Rheumatism; NSAIDs: Nonsteroidal Anti-in�ammatory Drugs; G6PD: glucose-6-phosphate
dehydrogenease; SJS: Stevens-Johnson Syndrome; TEN: Toxic Epidermal Necrolysis; GPs: general
practitioners; AEs: adverse effects.
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Figures

Figure 1

The distribution of respondents. Note: The designations employed and the presentation of the material
on this map do not imply the expression of any opinion whatsoever on the part of Research Square
concerning the legal status of any country, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or boundaries. This map has been provided by the authors.
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Figure 2

First-choice drugs and maximum daily dosage in refractory gout.

Figure 3

The factors affecting the improvement of joint function in refractory gout patients after standardized
treatment
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