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Gout is the most common form of arthritis, with the prevalence increasing worldwide. The present treatment guidelines provide 
recommendations for the appropriate treatment of acute gout, management during the inter-critical period, and prevention of 
chronic complications. The guidelines were developed based on evidence-based medicine and draft recommendations finalized 
after expert consensus. These guidelines are designed to provide clinicians with clinical evidence to enable efficient treatment of 
gout. 
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INTRODUCTION

Background
Gout is the most common form of inflammatory arthritis, 

resulting from hyperuricemia due to abnormalities in purine 
metabolism or decrease of renal urate excretion. The prevalence 
of gout and hyperuricemia is rising worldwide because of popu-
lation aging and changes in diet. The clinical relevance of gout 
is also increasing because it is closely associated with metabolic 
syndrome and joint pain. The American College of Rheumatol-
ogy (ACR) and European League Against Rheumatism (EU-
LAR), as well as European and Japanese professional societies, 
have published guidelines for the diagnosis and management of 
gout. There are often substantial differences in diet and lifestyles 
between Koreans and Westerners, and Koreans have higher risk 
of gout due to the alcohol drinking culture in the workplace. 
However, Korean guidelines for gout management have not 
previously been published.  Here, we provide guidelines for the 
effective treatment of gout that were formulated by consensus 
drawn from evidence-based medicine reported in the current 
literature.

Target population, goals, and intended users
The target population of these guidelines includes patients 

with gout and individuals with hyperuricemia. Our goal is to 
provide practical guidelines that are appropriate for Korean 
patients. Patient Intervention Comparatives Outcomes (PICO) 
questions were generated by the developing and steering com-
mittee, and are summarized in Supplementary Material 1. The 
guidelines are intended to provide clinical information for all 
clinicians including but not limited to physicians, family medi-
cine doctors, orthopedic surgeons, and primary care doctors. 
They can be also used to educate medical students and residents. 
Gout patients who need treatment as well as individuals in the 
general population may find the information useful. The goal of 
these guidelines is to provide standards for treatment decisions 
based on clinical evidence.

Developers
The task force established to develop these guidelines includ-

ed the chairman and steering committee members of the gout 
study group at the Korean College of Rheumatology (KCR). The 
task force appointed a chairperson for the development com-
mittee and established a development strategy, for which the 

KCR reviewed and approved the budget. The development was 
financially supported by KCR, which did not affect recommen-
dations. There was no financial support from third parties. The 
committee consisted of 16 members, including two methodolo-
gists and clinicians in various fields (rheumatologists, nephrolo-
gists, cardiologists, endocrinologists, family medicine specialists, 
and orthopedic surgeons). The committee performed literature 
reviews, retrieved evidence, formulated, and graded the final 
recommendations (Supplementary Material 2). Two method-
ologists provided knowledge on literature searches and assess-
ment, evidence retrieval, grading the recommendations, and 
formulation of agreement on final recommendations to ensure 
the development was methodologically sound. The guidelines 
were endorsed by the KCR, Korean Society of Nephrology, 
Korean Endocrine Society, Korean Society of Hypertension, Ko-
rean Orthopedic Association, and Korean Academy of Family 
Medicine. 

Patient value and preferences
No patient panel was included as part of the development 

team. Instead, we performed structured patient surveys to 
reflect and consider patient values and preferences regarding 
disease management. A total of 809 gout patients treated at 
16 rheumatology clinics in university-affiliated hospitals were 
included. Most of the patients (94.8%) were aware of treatment 
strategies and recognized that gout requires treatment and con-
trol indefinitely throughout their lifetimes. About half of the 
patients (53.6%) preferred combined medication and lifestyle 
modification, 28.4% of patients preferred urate lowering therapy 
(ULT) only, and 17.4% of patients preferred lifestyle modifica-
tion only. Patients who were well aware of treatment strategies, 
or who preferred ULT medication, showed higher medication 
compliance (Supplementary Material 3). 

Manuscript review
The draft guidelines were generated based on final recom-

mendations formulated by the development committee and un-
derwent a thorough internal review by the steering committee. 
It was presented in the 2020 annual meeting of KCR for public 
comment. The clinical practice guidelines committee of KCR 
reviewed the draft; their comments are summarized in Supple-
mentary Material 4. 
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Publication and dissemination
The current guidelines are available at the clinical practice 

guidelines section of the KCR website, which makes them acces-
sible to all healthcare professionals involved in gout treatment. 
In addition, a summarized leaflet will be disseminated to hospi-
tals, including primary care clinics in order to be easily utilized 
in daily practice. Paper versions of the leaflets will be released 
for individuals with difficulty accessing the internet. 

Guideline updates
We plan to update the recommendations in five years follow-

ing the leadership of KCR, allowing time for sufficient evidence 
to accumulate to impact treatment strategies or for a consensus 
that revision is required to arise. 

Conflict of interest
All members of the development committee disclosed their 

potential conflicts of interest before the start of the process. 
Members were asked whether they were hired by or consulted 
with any company or institution that could affect the guide-
lines. They were also asked whether they had stocks in or held 
intellectual properties of any drugs used in gout treatment or 
received honoraria from certain companies. We obtained signed 
documentation verifying that there were no conflicts of interest 
(Supplementary Material 5).

METHODS AND RECOMMENDATIONS

Methods
The current guidelines went through a de novo development 

process. 

1) PICO generation
To formulate PICO questions, the development committee first 

searched for and reviewed previous guidelines. The members met 
in person and selected topics that should be addressed in the new 
guidelines. During the next meeting, the development committee 
generated and discussed 9 PICO questions that were relevant to 
the topics to be included (Supplementary Material 1). 

2) Literature search and assessment
A systematic literature search was conducted to address each 

PICO question. Methodologists and members of the develop-
ment committee selected search terms using Ovid-MEDLINE, 

EMBASE, Cochrane Library, KoreaMed, and KMbase during 
the period from June 2019 to November 2019. Search terms and 
strategies are described in Supplementary Material 6. Inclusion 
criteria were as follows: 1) studies conducted among adults, 2) 
studies written in English or Korean, 3) case reports, observa-
tional studies, randomized controlled trials (RCTs), systematic 
reviews (SRs), and meta-analyses, and 4) appropriate reported 
results. Exclusion criteria were as follows: 1) studies conducted 
among children or adolescents, 2) studies for which the results 
were not properly reported, 3) studies written in languages other 
than English or Korean, 4) duplicate publications, 5) studies for 
which it was impossible to obtain the full text, and 6) publica-
tions of expert opinions, reviews, or guidelines. A pair of com-
mittee members were assigned to each topic, and each team 
selected articles, through discussion with the development com-
mittee if necessary. The literature review process is depicted in a 
flow chart as suggested by PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) (Supplementary 
Material 7).

RCTs were evaluated using the risk of bias (RoB) metric intro-
duced by Cochrane [1], non-randomized studies were evaluated 
using the risk of bias assessment tool for non-randomized study 
(RoBANS) [2]. When the results differed between pairs of com-
mittee members in the first round, final results were obtained 
through discussions with the chair of the committee and other 
members (Supplementary Material 8). 

3) �Formulation of recommendations: levels of evidence 
and strength of recommendations 

We summarize studies selected through systematic litera-
ture review in an evidence table (Supplementary Material 8). 
Levels of evidence (LoE) and strengths of recommendations 
(SoR) were determined according to GRADE (The Grading of 
Recommendations, Assessment, Development and Evaluation) 
methodology (Table 1) [3]. LoE was categorized into 4 groups 
according to quality of the study, consistency, and directness. 
The strength of each recommendation was rated as strong for, 
conditional for, strong against, or conditional against. The SoR 
reflects the certainty of evidence indicating the benefits con-
sistently outweigh the risks or are more closely balanced, or no 
data are available. Determinants of SoR include LoE, size of ef-
fect (trade-offs), patient preferences, and availability of resources 
[4]. Guideline recommendations are summarized in Table 2. We 
performed patient surveys to incorporate information regarding 
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patient preferences [5]. 

4) Consensus building
In-person group consensus was used to formulate the final 

draft of the recommendations. 

5) Final review and approval 
The guidelines were reviewed and approved by the clinical prac-

tice guideline committee of KCR (Supplementary Material 4). 

Gout flare management

1) Choice of anti-inflammatory drug
PICO 1. Should we use non-steroidal anti-inflammatory 

drugs (NSAIDs) over colchicine/corticosteroids in patients 
experiencing a gout flare to reduce the duration of the flare?

Recommendation 1.
NSAIDs, colchicine or corticosteroids are conditionally 

recommended as first-line therapy for gout flares without 
preference for one agent over another, given similar efficacy 
in pain relief and flare duration reduction between agents. 
The choice may be based on comorbidities of individual pa-
tients (LoE: low, SoR: weak for) 

For acute gouty arthritis, NSAIDs, systemic corticosteroids 
(oral or parenteral), and colchicine are mainly to alleviate in-
flammation. The choice is not based upon the effectiveness of 
each agent, but upon the patient’s risk factors for adverse effects 
or physician preferences. Clinical studies comparing the effec-
tiveness of the 3 drugs included 7 SRs comparing NSAIDs and 
corticosteroids and 1 RCT comparing NSAIDs and colchicine. 
Studies comparing colchicine and corticosteroid were not avail-
able. 

Durations of gouty attacks: Studies comparing the effects of 
NSAIDs and oral corticosteroids on durations of acute gouty 
attacks were not available. One quasi-RCT compared treatment 
with 50 mg of indomethacin three times daily and intramuscu-
lar injection of 60 mg of triamcinolone acetonide and found that 
gouty attacks lasted for 8 and 7 days, respectively. Intramuscular 
injection of triamcinolone acetonide was found to be equivalent 
in safety and effectiveness to NSAIDs. An RCT comparing 250 
mg of oral naproxen every 8 hours for 7 days and 500 µg of oral 
colchicine every 8 hours for 4 days showed that the time to com-
plete pain resolution was 5 and 6 days, respectively [6].  

Pain: SRs comparing NSAIDs and systemic corticosteroid for 
effectiveness in relieving pain from acute gouty arthritis found 
no differences between the drugs within 7 days [7]. A study 
comparing 250 mg of naproxen every 8 hours for 7 days and 500 

Table 1. Level of evidence and strength of recommendations
Explanation

Class

   High We are very confident that the true effect lies close to the estimate of the effect.

   Moderate We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the 
effect, but there is a possibility that it is substantially different.

   Low Our confidence in the effect estimate is limited: the true effect may be substantially different from the 
estimate of the effect.

   Very low We have very little confidence in the effect estimate: the true effect is likely to be substantially different from 
the estimate of effect.

Grade classification

   Strong for  The benefit of intervention is greater than harm with high or moderate level of evidence, and can be strongly 
recommended in most clinical practice.

   Weak for  The benefit and harm of intervention may vary depending on the clinical situation or patient/social value. It is 
recommended conditionally according to the clinical situation.

   Weak against  The benefit and harm of intervention may vary depending on the clinical situation or patient/social value. 
Intervention may not be recommended in clinical practice.

   Strong against The harm of intervention is greater than benefit with high or moderate level of evidence, and can be strongly 
recommended against in most clinical practice.

   No recommendation It is not possible to determine the recommendation direction owing to a lack of evidence or discrepancy of 
results. Thus, further evidence is needed.
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µg of colchicine every 8 hours for 4 days showed that there was 
no significant difference in the reduction of pain within 7 days 
[8].

Adverse effects: Compared to NSAIDs, systemic corticoste-
roids had lower relative risks (RR) of indigestion (0.50, 95% CI 
0.27~0.92), nausea (RR 0.25, 95% CI 0.11~0.54), and vomiting 
(RR 0.11, 95% CI 0.02~0.56). The possibility that systemic cor-
ticosteroids are safer than NSAIDs for the treatment of acute 
gouty arthritis was explored [7]. Compared to an oral naproxen 
group, an oral colchicine group had higher rates of diarrhea 
(45.9% vs. 20.0%; OR 3.31; 2.01 to 5.44) and headache (20.5% 
vs. 10.7%; 1.92; 1.03 to 3.55), and naproxen was therefore rec-
ommended as first-line treatment in cases with no contraindica-
tions for it [8]. 

Following the above evidence, there were no differences in the 
clinical effectiveness of NSAIDs, colchicine, and corticosteroids 
for the treatment of acute gouty arthritis. Safety was the highest 
for systemic corticosteroids followed by NSAIDs, and colchicine 
had the lowest safety. Therefore, we recommend that the choice 
of specific anti-inflammatory drug should be based upon indi-
vidual patient risk factors.  

2) Initiation of ULT during acute flares
PICO 2. Should clinicians initiate ULT during gout flares 

vs. after gout flares have resolved?

Recommendation 2. 
In patients with gout and indications for the initiation 

of ULT, co-administration of ULT and anti-inflammatory 
agents during gout flares is conditionally recommended 
(LoE: low, SoR: weak for) 

There has been concern that commencement of ULT dur-
ing an acute gout attack is likely to exacerbate the existing flare. 
There are also expert opinions that complete resolution of exist-
ing flares is more important than rapidly lowering serum urate 
levels in patients suffering acute gouty attacks. We included five 
studies that analyzed whether commencing ULT during flare 
episodes aggravated the duration and severity of existing flares. 
Among these studies, there was a systematic literature review 
and an observational study [9,10], and three small randomized 
controlled studies [11-13]. 

Duration of gout flare: Commencement of ULT during flare 
seems to extend the duration of the existing flare compared to 
initiation of ULT following complete resolution of gout flare. 
However, the evidence showed no significant differences in the 
duration of existing flares [11]. 

Severity of gout attack (visual analog scale, VAS): The evi-

Table 2. Recommendations
Recommendation LoE SoR

1. �Using NSAIDs, colchicine or corticosteroids as first-line therapy for gout flares is 
conditionally recommended without preference for one agent over another, given similar 
efficacy in pain relief and flare duration reduction between the agents. Choice may be 
based on comorbidities of individual patients.

Low Weak for

2. �In patients with gout who are indicated for the initiation of ULT, co-administration of ULT 
and anti-inflammatory agent during gout flares is conditionally recommended.

Low Weak for

3. �Administering concomitant colchicine prophylaxis therapy when starting ULT is 
conditionally recommended.

Moderate Weak for

4. �For all patients with gout taking ULT, maintaining a serum urate target of <6 mg/dL is 
conditionally recommended.

Low Weak for

5. �In order to prevent gout relapse, continuing ULT indefinitely is conditionally 
recommended.

Very low Weak for

6. �To choose either XOIs or uricosuric agents in chronic tophaceous gout depending on 
risk/benefit of an individual patient is conditionally recommended.

Very low Weak for

7. �With additional benefits on renal function, ULT is strongly recommended for all patients 
with gout, unless contraindicated.

High Strong for

LoE: level of evidence, SoR: strength of recommendation, NSAIDs: non-steroidal anti-inflammatory drugs, ULT: urate lowering therapy, XOI: 
xanthine oxidase inhibitor. 
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dence showed no clinical difference in pain intensity of an 
existing flare between commencing ULT and placebo during 
a flare episode [9]. There was no significant difference in VAS 
scores between ULT group and placebo during the first 14-day 
observation period of an existing flare [12]. Despite the differ-
ences in observation period, the evidence showed no significant 
differences in pain severity between commencing ULT during a 
current flare and commencing ULT after complete resolution of 
a gout flare [11,13]. 

Recurrence of gout attacks: When comparing commence-
ment of ULT during a current flare to commencement of ULT 
after a flare has fully resolved, the evidence showed no clinical 
difference in the risk of gout attacks between two groups [11]. 
On the other hand, in an observational study, more flares dur-
ing the first 3 months occurred in the group commencing ULT 
during a flare episode than the group commencing ULT after 
the resolution of an existing flare [10].

Taken together, the evidence indicates that commencing ULT 
during a flare episode did not significantly exacerbate exist-
ing gout attacks. Thus, administration of ULT along with anti-
inflammatory drugs may be considered during a flare episode. 
However, further studies to obtain more solid evidence are 
needed because the evidence low-graded quality studies were 
included in our review (Supplementary Material 8). 

3) Intercritical gout management
PICO 3. Prophylaxis vs. no prophylaxis in patients with 

gout starting ULT

Recommendation 3. 
Administering concomitant colchicine prophylaxis therapy 

when starting ULT is conditionally recommended (LoE: 
moderate, SoR: weak for)

There have been concerns that abrupt decreases of serum 
urate level with the introduction of ULT might result in mobi-
lization flares in gout patients during the intercritical period. 
Therefore, expert opinion has recommended prescription of 
concomitant anti-inflammatory drugs for prophylaxis when ini-
tiating ULT to decrease the possibility of acute flare. Studies that 
addressed concomitant anti-inflammatory drugs for prophylaxis 
included 9 RCTs [14-22] and 2 observational studies [23,24], 
in which the anti-inflammatory drugs included colchicine, 
canakinumab, rilonacept (Interleukin-1 Trap), and arhalofenate. 

Colchicine, the only available drug among these, was used in 3 
RCTs [14,16,22]. The frequency of acute flare with prophylactic 
colchicine was 48/143 (33.6%), which was lower than that with 
placebo 90/193 (46.6%). Based on these findings, administering 
concomitant colchicine prophylaxis therapy when starting ULT 
can be considered to prevent acute flares. However, there are no 
SRs of this topic, and this conclusion is based on only 3 RCTs 
with colchicine. Therefore, our recommendations are cautious 
and cannot be generalized to recommendations of any kind of 
anti-inflammatory drug. Future research on the use prophy-
lactic use of NSAIDs or low dose corticosteroids is warranted 
to support the use of concomitant anti-inflammatory drugs for 
prophylaxis when initiating ULT. 

PICO 4. Should ULT be prescribed to achieve serum urate 
<6 mg/dL in gout in order to prevent gout flares and bone 
erosion?

Recommendation 4. 
For all patients with gout taking ULT, maintaining a se-

rum urate target of <6 mg/dL is conditionally recommended 
(LoE: low, SoR: weak for)

We conditionally recommend maintaining SU <6 mg/dL 
in patients with gout receiving ULT. We included a SR of se-
rum urate and the risk of incident gout and a RCT examining 
whether achieving target serum urate influences structural 
bone damage. In a SR of the association between serum urate 
level and gout flares, the rate and frequency of acute gout flares 
increased as the serum urate level increased, compared to when 
it was less than 6 mg/dL [25]. Several retrospective studies also 
demonstrated that maintaining serum urate level below 6 mg/
dL was significantly related to fewer gout flares compared to se-
rum urate over 6 mg/dL [26,27]. Maintaining serum target urate 
level below 6 mg/dL prevented long-term structural damage in 
a randomized study using dual-energy computed tomography. 
The progression of CT erosion score after two years was lower 
in the group treated with targeted ULT to maintain urate less 
than 6 mg/dL than in the group treated with conventional ther-
apy [28]. Furthermore, subsequent studies using ultrasonog-
raphy and dual-energy CT have shown that maintaining ULT 
with a target serum urate level below 6 mg/dL is associated with 
reductions in size of tophi [28-30]. Based on this evidence, we 
recommend maintaining the serum urate level below 6 mg/dL 
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in patients with gout on ULT. There are guidelines that recom-
mend maintaining serum urate level below 5 mg/dL, especially 
in severe cases based on the notion that the velocity of crystal 
dissolution depends on the serum urate level [31,32]. However, 
there are limited systematic literature reviews and randomized 
clinical studies regarding outcomes according to the specific tar-
get serum urate level. Additional evidence on target serum urate 
levels and outcomes of treat-to-target therapy in ULT is needed 
(Supplementary Material 8).

PICO 5. Should ULT be stopped vs. continued for patients 
with gout on ULT?

Recommendation 5. 
In order to prevent gout relapse, continuing ULT indefi-

nitely is conditionally recommended (LoE: very low, SoR: 
weak for)

When ULT is stopped, there is a high chance of relapse. Ac-
cordingly, in order to prevent gout relapse, continuing ULT in-
definitely is conditionally recommended. This recommendation 
was derived from 1 SR [33]. Eight small observational studies 
with varied observational periods ranging from 12 to 96 months 
were included. The rate of gout relapse after cessation of ULT 
ranged from 36% to 81%. Patients experienced relapse 1 to 4.5 
years after the stopping of ULT. The rate was lower in patients 
with lower serum urate levels even after stopping ULT.  Based 
on outcomes of gout relapse, 5 observational studies favored 
continuing ULT over stopping. However, due to the small num-
ber of studies and sample size, the LoE is very low. Proper RCTs 
are warranted.

PICO 6. Should xanthine oxidase inhibitors (XOIs) be pre-
scribed over uricosuric agents in chronic tophaceous gout?

Recommendation 6.  
To choose either XOIs or uricosuric agents in chronic 

tophaceous gout depending on risk/benefit of an individual 
patient is conditionally recommended (LoE: very low, SoR: 
weak for)

There were few studies that directly compared treatment out-
comes between XOIs and uricosuric agents. One observational 
study conducted in 63 patients with clinical tophi showed that 

the reduction of tophi size was comparable between allopurinol, 
benzbromarone, and combined treatment groups [34]. Regard-
less of the medication, patients who achieved lower serum urate 
levels showed greater tophi size reduction. We found that there 
was lack of evidence showing superiority of one ULT over an-
other and recommend maintaining low serum urate levels to 
reduce the size of the tophi and bone erosion.  

4) Impact on comorbidities
PICO 7. Should ULT be used in gout patients vs. no treat-

ment in order to preserve renal function?

Recommendation 7. 
With additional benefits on renal function, ULT is strongly 

recommended for all patients with gout, unless contraindi-
cated (LoE: high, SoR: strong for)

Gout is frequently associated with cardiovascular diseases, 
hypertension, diabetes mellitus, and chronic renal diseases [35]. 
Hyperuricemia can act as a causal factor for development of 
these comorbidities [36]. A SR and a meta-analysis evaluating 
the role of ULT in protecting kidney function showed that ULT 
(allopurinol, rasburicase, benzbromarone) was associated with 
decreases in serum creatinine (sCr) and increases in estimated 
glomerular filtration rate (eGFR) [37]. Therefore, we strongly 
recommend ULT for all patients with gout, except those who 
experience side effects or have contraindications for ULT, since 
ULT has additional renal protective effects. However, evidence 
for preferring one ULT over another to achieve renal protective 
effects in patients with gout is currently insufficient. A meta-
analysis comparing the renal protective effects of febuxostat and 
allopurinol showed no significant differences in sCr and eGFR 
between both drugs, but a significant change in albuminuria 
favoring febuxostat over allopurinol [38]. This study suggested 
that febuxostat has better renal protective effects than allopuri-
nol, but more evidence is needed to make a recommendation 
for selecting one ULT over another to achieve renal protective 
effects in patients with gout.

PICO 8. Should prescribing ULT be used to improve car-
diovascular outcomes in patients with gout vs. no treatment?

 Recommendations were not formulated due to a lack of cur-
rent evidence.



148 www.jrd.or.kr

Jennifer Jooha Lee et al.

PICO 9. Should prescribing ULT vs. no treatment be used 
in chronic kidney disease 3,4 patients with asymptomatic hy-
peruricemia in order to protect renal function?

 Recommendations were not formulated because the profile 
of benefit/harm was not clear. 

CONCLUSION

The current guidelines were developed based on up-to-date 
evidence drawn from the literature in accordance with sound 
methodology. The recommendations were formulated consid-
ering practical situations in Korean clinics, which make them 
applicable to East Asian countries where lifestyles are similar to 
those in South Korea. During the development process, we veri-
fied that the LoE to which clinicians refer in treatment decisions 
was not high. Therefore, high quality RCTs are warranted in the 
future to address controversial topics. Accordingly, we could 
not find enough evidence regarding the cardiovascular benefits 
of ULT, and thus recommendations could not be formulated. 
Likewise, a consensus could not be reached on the question of 
whether ULT has renal protective effects in patients with asymp-
tomatic hyperuricemia. These are issues of utmost importance 
and properly designed prospective studies are warranted in the 
near future. 
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