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A B S T R A C T   

Background: There is uncertainty about the optimal time to start urate-lowering therapy (ULT) in the setting of a 
gout flare. The aim was to perform a systematic review and meta-analysis of randomised controlled trials (RCTs) 
assessing the effects of ULT initiation during a gout flare. 
Methods: This systematic review was conducted in accordance with PRISMA methodology. MEDLINE, EMBASE 
and The Cochrane Library were searched for studies published between database inception to 1 March 2023. 
RCTs published in English that examined ULT initiation during a gout flare in adults ≥18 years were included. 
The quality of included studies was assessed using the revised Cochrane Risk of Bias tool 2.0. Data were extracted 
for the following outcomes: patient-rated pain score, duration of gout flare, recurrent gout flares, time to achieve 
target serum urate, adherence to ULT, patient satisfaction with treatment and adverse events. Meta-analyses 
were performed using Review Manager v5.4. This study is registered on PROSPERO, number CRD42023404680. 
Results: A total of 972 studies were identified and of these, six RCTs met the criteria for inclusion in the analysis. 
Three studies were assessed as having high risk of bias, one study as having some concerns, and two studies as 
having low risk of bias. In total, there were 445 pooled participants; 226 participants randomised to early 
initiation of ULT and 219 to placebo or delayed initiation of ULT. Allopurinol was used in three studies, 
febuxostat in two studies and probenecid in one study. Few participants (n = 62, 13.9 %) had tophaceous gout. 
Participants with renal impairment were excluded from most studies. There were no differences in patient-rated 
pain scores at baseline, days 3–4, days 7–8, day 10 or days 14–15 (p ≥ 0.42). Additionally, there was no sig
nificant difference in time to resolution of gout flare (standardised mean difference 0.77 days; 95 % CI -0.26 to 
1.79; p = 0.14) or the risk of recurrent gout flare in the subsequent 28 to 30 days (RR 1.06; 95 % CI 0.59 to 1.92; 
p = 0.84). Adverse events were similar between groups. The included studies did not report time to achieve 
target serum urate, long-term adherence to ULT, or patient satisfaction with treatment. 
Conclusion: There appears to be no evidence for harm or for benefit to initiating ULT during a gout flare. These 
findings have limited applicability to patients with tophaceous gout, or those with renal impairment.   

Introduction 

Gout is a common inflammatory condition caused by the deposition 
of monosodium urate (MSU) crystals in articular and non-articular 
structures [1]. It affects up to 6.8 % of the population in certain 

geographical locations, and with rising global incidence and prevalence 
[2]. Effective long-term treatment of gout requires urate-lowering 
therapy (ULT) to reduce the serum urate level to <6.0 mg/dl (0.36 
mmol/L) to allow for dissolution of MSU crystals, and ultimately prevent 
further gout flares [3,4]. Indications for initiating ULT include frequent 
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gout flares (≥2/year), evidence of radiographic damage attributable to 
gout, the presence of tophi and nephrolithiasis [3–5]. 

Despite being a well-established therapy for gout, the timing of ULT 
initiation in relation to a gout flare remains debated. Traditionally, for 
people with indications for ULT, ULT initiation has been delayed for 1–2 
weeks after resolution of a gout flare due to concerns that sudden 
changes in serum urate levels will result in remodelling of microscopic 
tophi leading to exacerbation or prolongation of the flare [6]. Interna
tional guidelines on gout management have provided conflicting rec
ommendations on this issue. The 2016 updated EULAR guidelines did 
not provide specific guidance on timing of ULT in relation to a gout flare 
[3], while the British Society of Rheumatology 2017 guidelines recom
mended that ULT is best delayed until the gout flare has resolved [5]. In 
contrast, the American College of Rheumatology 2020 guidelines 
conditionally recommended ULT initiation during a flare for patients 
with indications for ULT, citing conceptual benefits including the time 
efficiency of initiating ULT during the visit rather than risk of the patient 
not returning for ULT initiation, and higher motivation levels to initiate 
ULT and persist with therapy when experiencing symptoms relating to a 
flare [4]. 

Over the past decade, randomised controlled trials (RCTs) have re
ported the effects of ULT initiation during a gout flare compared with no 
ULT initiation or delayed ULT initiation. Systematic reviews and meta- 
analyses of these RCTs have been published by various groups to 
assess the effect of ULT initiation during a gout flare on the duration and 
severity of the flare, recurrent gout flares, persistence on ULT and 
adverse events [7–9]. Our aim was to conduct an updated systematic 
review and meta-analysis of RCTs on this topic, including newly pub
lished RCTs and examining additional endpoints including long-term 
adherence to ULT, time to achieve target serum urate and patient 
satisfaction with treatment. 

Methods 

This systematic review and meta-analysis was conducted according 
to a pre-defined protocol using the Preferred Reporting Items for Sys
tematic Reviews and Meta-Analysis (PRISMA) guidelines [10]. The 
study protocol has been registered in the PROSPERO international 
prospective register of systematic reviews (CRD42023404680). 

Search strategy 

Electronic databases (MEDLINE, EMBASE and the Cochrane Library) 
were searched from inception to 1 March 2023 using the following 
keywords in the search term: gout AND (‘uric acid lowering’ OR ‘urate- 
lowering’ OR ‘lowering serum urate’). Due to the large number of 
publications retrieved, filters were applied in MEDLINE and EMBASE to 
restrict the search to studies published in English and those reporting on 
clinical trials, RCTs, and controlled clinical trials. Filters were not 
applied in the Cochrane Library. Bibliographical references from indi
vidual included studies and review articles were also hand-searched to 
identify additional relevant studies. 

Study selection 

All studies generated from the search were exported to RefWorks and 
screened to remove duplicates. Title and abstract screening, followed by 
full-text screening was undertaken by VT. The titles and abstracts 
screened by VT were also cross-checked by a second reviewer (ND, the 
senior author). Studies were included if they were a RCT examining the 
initiation of ULT during a gout flare compared to no ULT or delayed 
initiation of ULT in adults ≥18 years and published in English. The 
following exclusion criteria were applied: (1) trials of ULT initiation 
during the inter-critical period; (2) trials comparing different doses of 
the same medication; (3) animal studies; (4) conference abstracts. 

Quality assessment 

The quality of all included studies was assessed independently by 
two reviewers (VT, ND) using the revised Cochrane ‘Risk of Bias’ tool for 
randomised trials (RoB 2.0) [11]. RoB 2.0 addresses five specific do
mains: (1) bias arising from the randomisation process; (2) bias due to 
deviations from intended interventions; (3) bias due to missing outcome 
data; (4) bias in measurement of the outcomes; and (5) bias in selection 
of the reported result. Any disagreements were resolved by discussion 
between the two reviewers. Following guidance given for RoB 2.0, we 
derived an overall summary ‘Risk of Bias’ judgement (low; some con
cerns; high) for each specific outcome, whereby the overall RoB for each 
study was determined by the highest RoB level in any of the domains 
assessed. 

Data extraction 

Data extraction was performed by VT using a standardised form in 
Microsoft Excel. Data extraction included publication details (author, 
year of publication, country), participant characteristics (gender, mean 
age, mean baseline serum urate level, mean gout disease duration, 
number of previous gout flares, n (%) with tophi), and study charac
teristics (trial design, sample size, duration of follow-up, intervention 
and control groups, background therapy). Data were also extracted for 
the following outcomes: severity of gout flare, duration of gout flare, 
recurrent gout flares during the study period, time to achieve target 
serum urate, adherence to ULT, patient satisfaction with treatment and 
adverse events. Means and standard deviations (SDs) were extracted for 
continuous outcomes and n for dichotomous outcomes. 

Severity of gout flare was assessed by patient rated-pain score, either 
using a 10-cm visual analogue scale (VAS) [12–15], 10-point numerical 
rating scale [16], or 5-point Likert scale [17]. In the study where a 
5-point Likert scale was used, mean and SD values were converted to a 
standardised 10-point pain score by doubling the reported values. In 
studies where raw data was not available for pain scores but presented 
graphically in a figure, values were derived from standardised calliper 
measurements. Where 95 % confidence intervals were presented, these 
were converted to standard deviations. Attempts were also made to 
contact study authors for missing data. 

Data analyses 

Meta-analyses were performed using Review Manager version 5.4. 
For individual studies, we imputed the total number of participants who 
completed the study protocol and were analysed in each arm, rather 
than the total number of participants randomised, as the included 
studies presented either their per-protocol or modified intention-to-treat 
(ITT) analyses in the main text of the paper. For continuous outcomes, 
data were pooled with the standardised mean difference (SMD) and 95 
% confidence interval (CI) of the final value across groups. For dichot
omous data, the relative risk (RR) and 95 % CI were calculated. Het
erogeneity was quantified using the I2 statistic. Random effects models 
were used for all I2 values greater than 0 %, otherwise, fixed-effects 
models were used. Subgroup analyses were undertaken, where 
possible, to determine differences in key outcomes by gout disease 
severity (tophaceous gout vs. not tophaceous gout), ULT starting dose 
(low vs. high), ULT agent, and healthcare setting (inpatient vs. 
outpatient). 

Results 

Study characteristics 

A total of 632 studies were identified through the search following 
the deletion of duplications (Fig. 1). After title and abstract screening, 13 
full-text articles were assessed for eligibility. After the exclusion of seven 
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studies (reasons for exclusion are presented in Fig. 1), six RCTs were 
included in this review [12–17]. The full characteristics of included 
studies are presented in Table 1. There was a total of 445 pooled par
ticipants, with 226 participants randomised to early initiation of ULT 
(experimental group) and 219 to placebo or delayed initiation of ULT 
(control group). In total, there were 405 participants who completed the 
full trial protocol and were analysed in their respective studies (204 in 
the experimental group, 201 in the control group). Three studies used 
allopurinol [12,14,16], two studies used febuxostat [13,17], and one 
study used probenecid [15]. Four studies compared early initiation of 
ULT to delayed initiation of ULT [12–14,17], whilst two studies 
compared early initiation of ULT to placebo [15,16]. Background 
anti-inflammatory prophylaxis was used in all studies and this included 
non-steroidal anti-inflammatories and colchicine. Of the six studies, five 
excluded participants with renal impairment – two studies excluded 
participants with eGFR <50 ml/min/1.73m2 [16,17], one study 
excluded participants with eGFR <30 ml/min/1.73m2 [15], one study 
excluded participants with eGFR <15 ml/min/1.73m2 [14], and one 
study excluded participants with a serum creatinine >1.3 mg/dl [12]. 
Study follow-up ranged from 15 days to 12 weeks (median 28 days). 

Quality assessment 

The results from the quality assessment are presented in Fig. 2. Three 

studies were assessed as high risk of bias [13,14,16], one study as having 
some concerns [17], and two as low risk of bias [12,15]. The three 
studies with high risk of bias were either non-blinded studies or expe
rienced loss of blinding during the follow-up period. 

Participant characteristics 

Characteristics of participants in the included studies are shown in 
Table 2. Most participants were outpatients and were middle-aged men 
with a mean serum urate level >7.0 mg/dL. Participants had a mean of 3 
to 4 previous gout flares and a mean disease duration of 3 to 5 years. Few 
participants (n = 62, 13.9 %) had tophaceous gout. 

Severity of gout flare 

Patient-rated pain scores were available for all studies (n = 424) at 
baseline and on days 3–4 [12–17], for five studies (n = 393) on days 7–8 
[12–15,17], for two studies (n = 103) on day 10 [12,13], and for three 
studies (n = 202) on days 14–15 [13–15]. Meta-analysis revealed no 
differences in patient-rated pain scores at baseline (SMD 0.08; 95 % CI 
− 0.11 to 0.27; I2=0 %; p = 0.42), days 3–4 (SMD − 0.01; 95 % CI − 0.21 
to 0.18; I2=0 %; p = 0.88), days 7–8 (SMD 0.07; 95 % CI − 0.13 to 0.27; 
I2=0 %; p = 0.50), day 10 (SMD − 0.11; 95 % CI − 0.49 to 0.28; I2=0 %; p 
= 0.59) or days 14–15 (SMD − 0.08; 95 % CI − 0.36 to 0.20; I2=0 %; p =

Fig. 1. Flow diagram of study selection.  
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Table 1 
Characteristics of included studies.  

Study Blinding Number of 
participants 
randomised 

Number of 
participants 
analysed 

Follow- 
up time 

Background therapy Exposure Group Comparison Group Primary 
Outcomes 

Secondary 
Outcomes 

Taylor 
2012  
[12] 

Double- 
blind 

57 51 30 days Indomethacin 50 mg 
TDS for 10 days and 
colchicine 0.6 mg BD 
for 90 days 

Allopurinol 300 mg 
daily from day 1 to 
30 

Placebo from day 1 
to 10, then 
allopurinol 300 mg 
daily from day 11 to 
30 

VAS for 
pain 
Recurrent 
gout flare 

Serum urate 
level 
CRP/ESR 
Complete 
blood count 
Creatinine 
Liver 
function 
Adverse 
events 

Hill 2015  
[16] 

Double- 
blind 

35 31 28 days Colchicine 0.6 mg 
daily on day 1 and 2, 
then 0.6 mg BD from 
day 3 to 28 

Allopurinol 100 mg 
daily from day 1 to 
14, then 200 mg 
daily from day 15 
to 28 

Placebo Time to 
resolution 

Recurrent 
gout flare 
Patient- 
rated pain 
Physician 
global 
assessment 
Serum urate 
level 
Adverse 
events 

Sun 2020  
[13] 

Not 
reported 

56 52 12 
weeks 

Etoricoxib for 1 week, 
colchicine 0.5 mg BD 
and sodium 
bicarbonate 1.0 g TDS 
for 12 weeks 

Febuxostat 40 mg 
daily from day 1 till 
end of 12 weeksb 

No treatment from 
day 1 to 14, 
febuxostat 40 mg 
daily from day 15 
till end of 12 
weeksb 

VAS for 
pain 
Recurrent 
gout flare 

Serum urate 
level 
CRP/ESR 
IL-1β 
TNF-α 
Adverse 
events 

Jia 2021  
[17] 

Single- 
blind 

140 121 28 days Diclofenac 150 mg 
daily, reduced to 75 
mg daily once 
remission achieved 

Febuxostat 40 mg 
daily from day 1 to 
28 

Placebo from day 1 
to 7, then 
febuxostat 40 mg 
daily from day 8 to 
28 

Time to 
resolution 

Recurrent 
gout flare 
Joint pain 
score 
Joint 
swelling 
score 
Joint 
tenderness 
score 
Joint 
erythema 
score 
Serum urate 
level 
ESR/CRP 
Adverse 
events 

Satpanich 
2021  
[14] 

Open- 
label 

117 115 28 days Ibuprofen 1200 mg 
daily for the acute 
flarea, standard 
prophylaxis with 
colchicine from day 6 

Allopurinol 100 mg 
daily from day 1 to 
14, then allopurinol 
200 mg daily from 
day 14 to 28c 

No treatment from 
day 1 to 14, then 
allopurinol 100 mg 
daily from day 14 to 
28c 

Time to 
complete 
resolution 

Time to 
clinical 
resolution 
VAS for pain 
Recurrent 
gout flare 
Serum urate 
level 
CRP/ESR 
eGFR 
Adverse 
events 

Yang 2023  
[15] 

Double- 
blind 

40 35 15 days Aceclofenac 100 mg 
PRN and colchicine 
0.5 mg BD 

Probenecid 500 mg 
daily (contained in 
hybrid pill with 
colchicine) 

Placebo 
(colchicine) 

VAS for 
pain 

Serum urate 
level 
CRP 
Complete 
blood count 
Creatinine 
Liver 
function  

a Patients with contraindications to NSAIDs were given colchicine (if onset of gout flare was <36 h) or oral prednisolone (if onset of gout flare was ≥36 h) for 
management of the gout flare. 

b During the study, febuxostat dose was adjusted according to patients’ serum urate level. 
c Patients with eGFR <50 ml/min/1.73m2 received allopurinol 50 mg daily for 14 days, then 100 mg daily for the next 14 days. 
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0.57) (Fig. 3). 

Duration of gout flare 

Three studies (n = 267) assessed the effect of early initiation of ULT 
on the duration of the gout flare [14,16,17]. Meta-analysis demon
strated no difference in the time to flare resolution between the exper
imental and control groups (SMD 0.77 days; 95 % CI − 0.26 to 1.79; 
I2=0 %; p = 0.14) (Fig. 4). 

Recurrent gout flare 

Five studies assessed the risk of recurrent gout flare over the study 
period [12–14,16,17]. Four studies (n = 318) were included in the 
meta-analysis as they had a similar duration of follow-up (28 to 30 days) 
[12,14,16,17]. There was no difference in the risk of recurrent gout flare 
within the subsequent 28 to 30 days (RR 1.06; 95 % CI 0.59 to 1.92; 
I2=0 %; p = 0.84) (Fig. 5). 

Other outcomes 

The included studies reported similar levels of compliance and drop- 
out in the experimental and control groups. However, long-term 
adherence to ULT could not be assessed due to their relatively short 

follow-up periods (15 days to 12 weeks, median 28 days). The time to 
achieve target serum urate and patient satisfaction with treatment were 
not reported in the included studies. 

Adverse events 

Adverse events were reported in five studies and were similar be
tween the experimental and control groups [12–14,16,17]. These 
included renal impairment, elevated liver enzymes, gastrointestinal 
symptoms and mild hypersensitivity reactions (Supplementary Table 1). 

Subgroup analyses 

Subgroup analysis by ULT type (allopurinol, febuxostat, probenecid) 
was performed for patient-rated pain scores. There was no significant 
difference in pain scores between experimental and control groups at 
baseline, days 3–4 and days 7–8 for different ULT types (Supplementary 
Fig. 1–3). It was not possible to perform subgroup analyses by gout 
severity or healthcare setting as none of the included studies reported 
outcomes according to these variables. Subgroup analyses for other 
outcomes of interest were not possible due to the smaller number of 
studies available for meta-analysis. 

Fig. 2. Assessment of the methodological quality of the included studies using the Cochrane Risk of Bias Tool (RoB 2.0).  

Table 2 
Participant characteristics.  

Study Country Inpatients vs 
Outpatients 

Male 
(%) 

Age (years), 
mean 

Baseline serum urate 
level (mg/dL), mean 

Gout disease duration 
(years), mean 

Number of previous 
attacks, mean 

Patients with 
tophi (%) 

Taylor 2012  
[12] 

USA Outpatients 100 E: 57 
C: 61 

E: 7.8 
C: 7.6 

Not reported Not reported E:0 
C: 0 

Hill 2015 [16] USA Outpatients 94 E: 61 
C: 53 

E: 8.2 
C: 8.0 

E: 5.5 
C: 5 

E: 3.7 
C: 6.6 

E: 38. 
C: 32 

Sun 2020 [13] China Outpatients 100 E: 41 
C: 44.5 

E: 8.8 
C: 8.4 

E: 3 
C: 4 

E: 2.8 
C: 2.7 

Not reported 

Jia 2021 [17] China Not reported 97.1 E: 42 
C: 41 

E: 8.7 
C: 9.1 

E: 4 
C: 3 

Not reported E: 13 
C: 10 

Satpanich 2021 
[14] 

Thailand Both 83.5 E: 58a 

C: 66a 
E: 7.9 
C: 7.3 

E: 3 
C: 3 

E: 3.0 
C: 2.8 

E: 29 
C: 30 

Yang 2023  
[15] 

Taiwan Not reported 95 E: 34.5a 

C: 39a 
E: 7.2 
C: 7.0 

Not reported Not reported Not reported 

E – Experimental group (early initiation of ULT); C – Control group (placebo or delayed initiation of ULT) 
aMedian values for age reported in study 
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Discussion 

Principal findings 

Compared to placebo or delayed initiation of ULT, early initiation of 
ULT was not associated with differences in pain scores over 14–15 days, 
the duration of gout flare or risk of recurrent gout flare in the subsequent 
28 to 30 days, or adverse event outcomes. The included studies did not 

report time to achieve target serum urate, long-term adherence to ULT, 
or patient satisfaction with treatment. 

Strengths and limitations 

The strength of this systematic review and meta-analysis is its 
comprehensive nature. We have included the latest RCTs examining the 
initiation of ULT during a gout flare. Participants from various 

Fig. 3. Forest plots of patient-rated pain scores between the experimental group (early initiation of ULT) and the control group (placebo or delayed initiation of ULT) 
at baseline (a), days 3–4 (b), days 7–8 (c), day 10 (d) and days 14–15 (e). The ‘total number of participants analysed’ in each study was used for the meta-analyses. 
However, the ‘total number of participants randomised’ (n = 70 in each of the experimental and control groups) was used for the Jia 2021 study as this trial presented 
their intention-to-treat analysis for pain scores in the main text of the paper. 
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geographical locations including the US, China, Thailand and Taiwan 
were included. Additionally, commonly used ULT medications (allopu
rinol, febuxostat and probenecid) have been assessed. Previous meta- 
analyses have only reported pain scores on day 10, whereas our study 
has assessed pain scores at additional time points (days 3–4, days 7–8, 
days 14–15), further supporting that early initiation of ULT during a 
gout flare may not affect the severity of the flare. 

Limitations of this study include its small size (total of 445 partici
pants). Most of the included studies were small, with <100 participants, 
which increases the risk of Type II error. The meta-analysis of three 
studies on duration of gout flare (n = 267) demonstrated a trend towards 
shorter duration of gout flare (by 0.77 days) in the control group (pla
cebo or delayed initiation of ULT), however, it did not reach statistical 
significance, possibly owing to the small size of the individual studies. 

Another important limitation is that the included studies are of 
moderate to low quality. In our risk of bias assessment, three studies 
were assessed as high risk of bias. Two of these studies were not blinded 
and therefore participants and investigators were at risk of bias in the 
measurement of outcomes including pain score rating and assessments 
of gout flare resolution or recurrence [13,14]. The other study was a 
double-blinded, placebo-controlled RCT, however, unmasking occurred 
during the follow-up period as investigators were not blinded to par
ticipants’ laboratory results [16]. Additionally, the majority of included 
studies only reported per-protocol or modified ITT analyses in the main 
text of the paper (the results of which were used for our meta-analyses). 
Per-protocol and modified ITT analyses may be prone to attrition bias. 

Other limitations include the short duration of the included trials, 
with five studies having a follow-up period of ≤1 month [12,14–17]. 
These studies were unable to assess long-term adherence to ULT, nor the 
risk of recurrent gout flare in the subsequent months. Additionally, two 
studies allowed the investigators to determine initial therapy for the 
gout flare [14,16]. The resultant heterogeneity in initial treatment may 
have impacted outcomes including patient-rated pain scores and the 
duration of the gout flare. None of the studies reported on patients’ 
quality of life. 

Finally, participants from the included studies were predominantly 
outpatients with a mean of 3 to 4 previous flares, suggesting that they 
had early or milder disease. Few participants had tophaceous gout. In 
addition, participants with renal impairment were excluded from most 
studies. This limits the generalisability of our findings to patients with 

more advanced gout or comorbid renal disease. 

Implications of findings 

Our review has found no evidence for benefit or for harm to the early 
initiation of ULT during a gout flare. However, these findings may not be 
applicable to patients with more severe gout, particularly tophaceous 
gout, or in those with renal impairment – further studies are required in 
these groups of patients. Guidelines on gout management have sug
gested that patients may be more motivated to initiate and persist with 
ULT when experiencing a gout flare [4]; however, long-term adherence 
to ULT and patient satisfaction with treatment were not reported in the 
RCTs. A retrospective study comparing early vs delayed initiation of ULT 
found that early initiation of ULT reduced the time to achieve target 
serum urate by approximately one month (2.5 ± 0.6 vs 3.8 ± 1.2 
months, p = 0.004) but this has not been assessed in RCTs [18]. Given 
these uncertainties, the timing of ULT initiation in relation to a gout flare 
should remain individualised, taking into account the patient’s prefer
ences, severity of gout, comorbidities and likelihood of returning for 
follow-up. 

Conclusions 

Our updated systematic review and meta-analysis of RCTs suggests 
that initiation of ULT during a gout flare does not affect the severity of 
the flare, nor the duration of the flare or risk of recurrence in the sub
sequent 28 to 30 days. However, important caveats include the small 
sample size and the low to moderate quality of included studies. Addi
tionally, our findings may not be applicable to patients with tophaceous 
gout or comorbid renal disease. Therefore, an individualised approach 
to patient management is recommended. 
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