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Abstract

Background Gout is the most common inflammatory arthritis and is almost exclusively managed in primary care,
however the course and severity of the condition is variable and poorly characterised. This research aims improve
understanding about the frequency of, and factors associated with, gout flares in the UK and characterise the factors
associated with the initiation of ULT.

Methods Using the Clinical Practice Research Database, patients with a coded incident gout diagnosis with-

out a prior prescription for urate-lowering therapy (ULT) were identified. Gout flares post diagnosis and ULT initiation
were identified through prescribing and coded data. Patient characteristics, co-morbidities and co-prescribing were
co-variants. Factors associated with gout flares and ULT initiation were analysed using cox-proportional hazard model
and logistic regression.

Results Fifty-one thousand seven hundred eighty-four patients were identified: 18,605 (35.9%, 95%CI 35.5-36.3%)
had experienced > 1 recurrent flare, 17.4% (95%Cl 17.1-17.8%) within 12 months of diagnosis. Male sex, black ethnic-
ity, higher BMI, heart failure, CKD, CVD and diuretic use were associated with flares, with the highest HR seen with high
serum urate levels (= 540 umol/L HR 4.63, 95%Cl 4.03-5.31). ULT initiation was associated with similar variables,
although higher alcohol intake and older age were associated with lower odds of ULT initiation but were not associ-
ated with flares. ULT was initiated in 27.7% (95%C| 27.3-28.0%): 5.7% (95%Cl| 5.5-5.9%) within 12 months of diagnosis.
ULT initiation rates were higher in patients with recurrent flares.

Conclusion Approximately one in six people with incident gout had a second flare within 12 months. Factors associ-
ated with flare recurrence and ULT initiation were similar, but ULT initiation occurred later after diagnosis than previ-
ously thought.
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Background

Gout is the most common inflammatory arthritis, affect-

ing around 2.5% of the UK population with men having

a significantly higher prevalence than women (4.0% Vs
*Correspondence: 1.1% respectively) [1]. In contrast to other inflamma-
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[3] In the UK, only around a third of people with gout are
initiated on ULT and adherence to treatment is poor [1,
4]. Rates of ULT initiation have been consistent over the
last 20 years. A ‘treat to target’ approach is recommended
once ULT is initiated [3, 5-7] but achieving target urate
levels can be challenging [5, 8]. Suboptimal treatment
may result in unnecessary morbidity and increased eco-
nomic burden both in terms of healthcare costs and the
loss of economic productivity amongst individuals dur-
ing flares [9].

It is known that ULT initiation rates in the UK and
internationally are low [1, 10, 11] and, whilst there is a
body of research examining adherence to ULT [12], less
is known about how clinicians decide to initiate ULT.
International guidelines consider flare frequency, co-
morbidities (such as CKD), co-prescribing (such as diu-
retics) and evidence of advanced disease (such as tophi or
radiological change) to guide prescribing of ULT [3, 6, 7].
These guidelines correspond with prescribing practice,
with CKD, heart failure, obesity, alcohol excess, diuretic
therapy, frequent flares, tophi and urolithiasis all increas-
ing the likelihood of being initiated on allopurinol [4, 13].
Clinicians report that flare frequency was the main rea-
son for initiating ULT [14].

A potential barrier to use of ULT is the lack of evidence
around, and consensus on, who should be offered this
treatment and at what point in the disease course [15].
One of the factors contributing to this is a poor under-
standing of the natural history of gout including the like-
lihood and frequency of flares following diagnosis. This
causes confusion for both clinicians and patients which
adversely influences the use of ULT [16]. Better under-
standing of the natural history of gout would allow us to
predict with greater certainty the likely progression of
gout in particular individuals, helping patients and cli-
nicians to understand the condition better. This could
facilitate more informed treatment options and shared
decision making.

A previous study using routinely collected primary care
data [17] found that a third of patients with incident gout
had a second gout flare within a mean follow up period
of 3.8 years. Ischaemic heart disease (IHD), hyperten-
sion and renal failure were associated with a higher risk
of flare, whereas allopurinol initiation within 30 days
of diagnosis reduced the risk. However, it was not clear
whether patients remained on allopurinol throughout
the follow up period or whether it was the co-morbidity
or the medications prescribed for those co-morbidities
(such as diuretics) that mediated the risk of flares.

Investigation of gout flares in a cohort of prevalent
cases has shown distinct gout flare trajectories [18] This
exploratory study poses the possibility that patients
could be stratified by the risk of suffering future flares
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and, consequently, given more personalised information
about their chances of benefiting from ULT.

The purpose of this study was to improve understand-
ing about the frequency and factors associated with gout
flares following diagnosis of gout in the UK for patients
not prescribed ULT. A secondary aim was to characterise
the clinical and non-clinical factors associated with the
initiation of ULT for patients diagnosed with gout.

Methods

This retrospective cohort study comprised patients with
incident gout in the Clinical Practice Research Datalink
(CPRD) GOLD database [19]. CPRD GOLD contains
anonymised primary care records including demograph-
ics, coded diagnoses and prescribing data for over 11.3
million patients from 674 practices (around 6.9% of the
UK population) and, with over 98% of the UK popula-
tion registered with a GP [20], it is broadly representa-
tive of the demographics of the UK population. The data
extraction and cohort selection according to study design
were facilitated using the data extraction for epidemio-
logical research (Dexter) tool [21]. Patients aged 20 years
and over from practices opting into CPRD GOLD were
included in the cohort if they had a first, coded diagno-
sis of gout (or gout related code such as tophi) between
1st January 2010 and 31st December 2019. Read codes
used are shown in Additional file Al. Previous research
has validated the coding of gout in UK electronic medi-
cal records to an acceptable level (90% accuracy when
combined with urate levels and/or prescribing data) and
even when the relatively low levels of serum urate test-
ing are considered, the PPV of a primary care diagnosis
of gout in the UK has been found to be high at 88.6% [22,
23]. Patients were eligible for inclusion from the study
start date or the earliest of either the practice stand-
ardisation date (the date at which the practice data is
deemed to be of research quality, based on CPRD algo-
rithm) or date the patient registered with the practice
plus 1 year (to allow time for records to be transferred);
until the earliest of: study end date, end of practice data
or death. Patients were excluded if they left the database
within 1 year and 30 days of the index date (the date of a
coded gout diagnosis) as a minimum of 1 year follow up
was required. The follow up period started 30 days after
the index date to ensure treatment of the incident flare
was not misclassified as a first subsequent flare. Patients
were also excluded if they had a prior diagnosis of gout
(or related code) or had a prescription of ULT (allopuri-
nol or febuxostat at any dose) prior to, or within 30 days
subsequent from, the index date. This latter criterion was
to identify and exclude patients started on allopurinol or
NSAIDs prophylactically on ULT initiation rather than
for a flare. Prescription of ULT was a censoring event and
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any co-prescribing of NSAID or allopurinol on ULT ini-
tiation was not counted as a flare. All flares following the
index flare are termed ‘recurrent flares’

Variables

The primary outcome variable of interest was gout flares
identified by documented episodes of gout subsequent to
the index event according to criteria previously used in
the literature [17]. Thus, a gout flare following the initial
diagnosis was defined as follows: either a recorded pre-
scription of colchicine or a health-care visit recording
a gout code (from any source including letters received
and coded by practices following Emergency Depart-
ment or hospital encounters) together with at least one
of the following treatments within 7 days of the code
(see Additional material Al): intra-articular aspiration,
intra-articular injection or corticosteroid, prescription
of an oral NSAID or oral corticosteroids. If ULT was
prescribed at the same time as a gout flare identifying
episode this was not counted as a flare. Ascertainment
of flares was performed recursively. Every new follow-
up period following a flare included a grace period of
30 days from the date of the flare detected (to allow for
full remission of that flare). Covariates included were sex,
age, ethnicity, and Index of Multiple Deprivation (IMD
— a statistic of relative deprivation used in England [24])
along with the latest recording prior to the index date of:
body mass index (BMI), alcohol intake (units per week)
and co-morbidities (hypertension, type 1 diabetes melli-
tus, type 2 diabetes mellitus, heart failure, cardiovascu-
lar disease, chronic kidney disease). Co-prescribing was
identified within 90 days prior to index date of diuretics
or aspirin, and the latest serum urate level prior to or
after the index date.

Statistical analysis
Demographics, co-morbidities, co-prescribing and flare
status of patients were described. The difference in the
distribution of characteristics between patients who
experienced a recurrent flare and those that did not were
tested using a Chi-Squared test. The difference between
means of continuous variables were compared using
the T-test. Multiple testing was accounted for using the
Bonferroni Adjustment. The pattern of gout flares was
described using the number of flares, time to first recur-
rent flare, and proportion of people having a first recur-
rent flare by the end of each complete year of follow up.
ULT initiation was described by recurrent flare status
and the proportion of patients initiated on ULT within
12 months of diagnosis and within 12 months of first
recurrent flare (where applicable).

For diagnoses and medications, missing data was
accepted as the absence of that diagnosis or medication.
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For all other variables, a missing category was employed
as missingness could not be assumed to occur at random.

The association between covariates and the frequency
of recurrent flares was analysed using logistic regres-
sion. A time to event analysis considering multiple events
was performed using the Anderson-Gill Cox model with
covariates as predictors and flares as the outcome [25, 26]
This model was chosen as it allows each flare to be con-
sidered as an independent event. A further logistic analy-
sis was undertaken looking at the prescribing of ULT.
Variables included all the above in addition to the num-
ber of flares experienced. The practice ID was included
as a random effect to account for commonalities in pre-
scribing behaviours amongst GPs in the same practice.
All statistical analysis were performed using StataSE V17.

Results

Cohort description

In total, 51,784 patients were included in the cohort (see
STROBE diagram Fig. 1) with a mean of 4.1 years of fol-
low up (standard deviation 2.1 years) (Table 1). Three-
quarters were male and, where ethnicity was recorded,
the majority were white. 8,080 patients (15.6%, 95%
Confidence Interval 15.3-15.9%) had a BMI between
20-24.9 kg/m2 and over half (28,783, 55.6%, 95%CI
55.2-56.0%) had one or more relevant co-morbidity. At
least one recurrent flare was identified in 18,605 cohort
members (35.9%, 95%CI 35.5-36.3%). All variables apart
from type 1 diabetes were significantly different between
the patients who had at least one recurrent flare and
those who did not flare. Patients who did not experience
a recurrent flare during follow-up were more likely to be
female, younger, of white ethnicity, normal BMI, drink
less alcohol, not have a co-morbidity or be prescribed
aspirin or a diuretic, and have lower serum urate. A large
proportion of the cohort did not have a serum urate
measured at any time (21,062, 95%CI 40.3-41.1%) with
females having a slightly lower rate of missing urate than
males (38.0% Vs 41.3% respectively).

Gout flares

Overall, 39,889 flares were identified (mean 2.14 flares
per patient experiencing recurrent flare). 17.4% (95%CI
17.1-17.8%) of patients experienced a first recurrent
flare within 12 months of first diagnosis (Fig. 2). The
median time to first recurrent flare was 385 days (IQR
136-871 days) and time to second recurrent flare was
585 days (IQR 264-1161 days) The majority of flares were
identified through the prescription of colchicine (32,167,
80.6%, 95%CI 80.3—81.0%) followed by a consultation for
gout with an NSAID prescription (6,535, 16.4%, 95%CI
16.0-16.8%), prednisolone prescription (1,175, 3.0%,
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Fig. 1 STROBE diagram

95%CI 2.8-3.1%), joint injection (8, 0.02% 95%CI 0.01—
0.04%) and joint aspiration (4, 0.01%, 95%CI 0.00—0.03%).

In the time to event analysis, flares were less likely in
women (HR 0.69, 95%CI 0.66—0.73) and more likely in
those of black ethnicity (1.16, 95% CI 1.08-1.25) and with
a higher BMI (Table 2). Heart failure, CVD, CKD stages
3 and 4, and diuretic use, but not hypertension, diabetes
or aspirin use, were associated with an increased risk of
flares. Higher serum urate had the most impact on the
risk of flares with the hazard ratio for the highest cate-
gory (>540 pmol/l) being 4.63 (95%CI 4.03-5.31).

ULT initiation

ULT was initiated in 14,318 individuals (27.7%, 95%CI
27.3-28.0%), with a higher initiation rate in patients who
experienced one or more recurrent flares (48.5% (95%CI
47.7-79.2%) vs 16.0% (95%CI 15.6-16.4%) in those with
no recurrent flare, p <0.001). Only 5.7% (95%CI 5.5-5.9%)
of the cohort (#=2,944) were initiated on ULT within
12 months of diagnosis, 5.4% (95%CI 5.2-5.6%, n=1,790)
of patients without a recorded recurrent flare and 6.2%
(95CI 5.9-6.6%, n=1,154) of those with one or more
recurrent flare. Of the 18,605 people experiencing one or
more recurrent flares, 3,590 (19.3%, 95%CI 18.7—-19.9%)
were initiated on ULT within 12 months of the first
recurrent flare. The mean time between diagnosis and
ULT initiation was shorter for people who did not expe-
rience any recurrent flares than those who did (800 days

vs 1174 days, P<0.001). Figure 3 shows the proportion
of people initiated on ULT according to the number of
recurrent flares experienced. The proportion levelled out
after three recurrent flares with approximately a third of
people not being initiated on ULT regardless of the num-
ber of flares.

The odds ratios for initiating ULT were highest for
higher serum urate levels, but were also increased in
those with CKD, diuretic and aspirin use, heart failure
and higher BMI. All levels of alcohol consumption were
associated with a lower odds ratio for ULT initiation as
were type 2 diabetes, female sex and older age.

Discussion

Main findings

In this large cohort of patients diagnosed with gout who
did not commence ULT, 35.9% of patients experienced
a recurrent flare during a median follow-up period of
4.1 years. Approximately one in six (of these recurrent
flares) occurred within 12 months of diagnosis. After
5 years of follow-up, first recurrent flares were unlikely.
14,318 of the cohort were initiated on ULT (27.7%, 95%CI
27.3-28.0%). A significantly higher proportion of ULT
initiations were to people who had evidence of a recur-
rent flare after diagnosis (48.5% Vs 16.0%) although there
may have been unrecorded flares before or after diagno-
sis that influenced decision-making. Of the people who
were initiated on ULT, the time between diagnosis and
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Table 1 Characteristics of the total cohort and split by flare status (n(%) unless otherwise stated)

All No flares Flares P value

N 51784 (100) 33179 (64.1) 18605 (35.9) -
Follow up (years, mean (5.D.) 4.1(2.1) 3.8(2.0) 46 (2.1) <0.001°
Sex Male 37873 (73.1) 23373 (70.5) 14500 (77.9) <0.001°

Female 13909 (26.8) 9805 (29.6) 4,104 (22.1)

Missing 2(0.0) 1(0.0) 1(0.0)
Age category (years) 20-49 12052 (23.3) 7939 (23.9) 4113 (22.1) <0001

50-59 9894 (19.1) 6564 (19.8) 3330(17.9)

60-69 11980 (23.1) 7652 (23.1) 4328 (23.1)

70-79 10978 (21.2) 6600 (19.9) 4378 (23.5)

>80 6880 (13.3) 4424 (13.3) 2456 (13.2)
Ethnicity White 22693 (43.8) 14747 (44.5) 7946 (42.7) <0.001°

Black 4089 (7.9) 2495 (7.5) 1594 (8.6)

South Asian 692 (1.3) 473 (14) 219(1.2)

Mixed Race 92 (0.2) 63 (0.2) 29(0.2)

Other 985 (1.9) 665 (2.0) 320(1.7)

Missing 23233 (44.9) 14736 (44.4) 8497 (45.7)
Body Mass Index (kg/mz) <20 770 (1.5) 590 (1.8) 180 (1.0) <0.001°

20-249 8080 (15.6) 5610 (16.9) 2470(13.3)

25-29.9 19014 (36.7) 12074 (36.4) 6940 (37.3)

30-34.9 12813 (24.7) 7976 (24.0) 4837 (26.0)

>35 7402 (14.3) 4486 (13.5) 2916 (15.7)

Missing 3705 (7.2) 2443 (74) 1262 (6.8) <0.001°
Alcohol consumption (units/week) 0 4580 (8.8) 2880 (8.7) 1700 (9.1)

1-9 9310 (18.0) 6074 (18.3) 3236 (17.4)

10-24 9346 (18.1) 5855 (17.7) 3491 (18.8)

25-42 3336 (6.4) 2049 (6.2) 1287 (6.9)

>42 1713 (3.3) 1069 (3.2) 644 (3.5)

Missing 23499 (45.4) 15252 (46.0) 8247 (44.3)
Type 1 Diabetes Yes 274 (0.5) 181 (0.5) 93 (0.5) 062
Type 2 Diabetes Yes 6189 (12.0) 3813 (11.5) 2376 (12.8) <0.001P
Hypertension Yes 24024 (46.4) 14628 (44.1) 9396 (50.5) <0.001°
Heart failure Yes 2877 (5.6) 1386 (4.2) 1491 (8.0) <0.001°
(@YD) Yes 11302 (21.8) 6519 (19.7) 4783 (25.7) <0.001°
Diuretic Yes 16116 (31.1) 9293 (28.0) 6823 (36.7) <0.001°
Aspirin Yes 8827 (17.1) 5221 (15.7) 3606 (19.4) <0.001°
CKD No CKD 40664 (78.5) 27034 (81.5) 13630 (73.3) <0.001°

Stage 3 9786 (18.9) 5413 (16.3) 4373 (23.5)

Stage 4 911 (1.8) 472 (14) 439 (2.4)

Stage 5 423(0.8) 260 (0.9) 163 (0.8)
Serum Urate category (umol/L) <360 3981 (7.7) 3461 (104) 520 (2.8) <0001

360-419 5075 (9.8) 3689 (11.1) 1386 (7.5)

420-479 9254 (17.9) 5922 (17.9) 3335(17.9)

480-539 7202 (13.9) 4074 (12.3) 3128(16.8)

>540 5210(10.1) 2437 (7.6) 2773 (149)

Missing 21062 (40.7) 13596 (41.0) 7466 (40.13)
ULT started Yes 14318 (27.7) 5302 (16.0) 9016 (48.5) <0.001°
Time to ULT (days, mean and S.D.) 1036 (731) 800 (679) 1174 (725) <0.001°

2 T-test, significant at p< 0.003; "Wilcoxon rank-sum test, significant at p<0.003
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Fig. 2 Proportion of cohort experiencing at least one recurrent flare by the end of each year

ULT initiation was considerably lower in people who did
not experience a recurrent flare which is likely due to the
therapeutic effect of ULT.

When comparing factors associated with the likelihood
of a flare with factors associated with ULT initiation we
found that age did not seem to influence flare risk, but the
odds of being prescribed ULT decreased significantly in
older age groups indicating that older people may not be
getting an opportunity to benefit from ULT to the same
extent as younger people. Prescribing omissions in other
areas of prevention including cardiovascular disease,
anticoagulation and anti-osteoporotic drugs been found
to be more likely in older people and those with polyp-
harmacy and multimorbidity [27, 28] Females were less
likely to experience recurrent flares and also had lower
odds of being initiated on ULT, even when the number
of flares is adjusted for in the model. This could be that
clinicians have a heuristic that females experience less
frequent gout flares and therefore are less likely to initi-
ate ULT. Similar congruence was found with higher BMI
both increasing the risk of recurrent flares and the odds
of ULT initiation. Interestingly, no association between
alcohol consumption and recurrent flares was identified
even in the univariate analysis (Additional file A2), and
higher alcohol consumption was associated with lower
odds of being initiated on ULT. Alcohol consumption
is usually thought to be associated with gout flares and
indeed this has been shown in previous studies [17, 29].

Comparison with existing literature

Our findings are similar to those of Rothenbacher et al.
who reported that 36.9% of patients experienced a recur-
rent flare over a mean follow-up of 3.8 years and that
the median time to first recurrent flare was 385 days

[17]. Rothenbacher et al. found male sex, higher levels of
alcohol consumption, higher BMI, and a history of IHD,
hypertension and CKD were associated with time to first
post-diagnosis flare. In our analysis, which considered
multiple events, the same risk factors were identified
with the exception of alcohol consumption. Serum urate
was also included in our model and produced the high-
est hazard ratios. The association between raised serum
urate levels and gout flares has been well characterised in
the literature previously [30].

The use of ULT is known to be low in the UK with
prescribing rates of 37.6% in people with prevalent
gout and 27.3% of people being initiated on gout within
12 months of diagnosis [1]. A very similar proportion
of people being initiated on ULT within 12 months of
diagnosis (28.9%) was found in a separate cohort [4] and
other observational data shows that 40% of patients are
initiated on ULT over a follow-up period of 31 months
[13] and 14% of patients were initiated on ULT within
12 m of a gout flare (excluding initiation during flare)
[10]. We observed much lower rates of ULT initiation
with only 5.7% (95%CI 5.5-5.9%) of patients being initi-
ated on ULT within 12 months of diagnosis. However,
overall initiation rates of 27.7% in our cohort were con-
sistent with the annual frequency of allopurinol use of
25.3-29.5% reported by Mikuls et al [31]. This disparity
in the 12 month initiation rate but consistency in overall
ULT initiation can be explained due to the exclusion of
patients previously prescribed ULT in our definition of
gout diagnosis. Other cohorts did not exclude patients
previously prescribed ULT [1, 4]. Without this exclusion
criteria, we would have included approximately 18,000
patients out of about 70,000 patients with adequate fol-
low up period. This would have represented around 26%
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Table 2 Association between variables and flares (multivariate Cox proportional-hazards model Anderson-Gill method) and ULT
initiation (multivariate logistic regression)

Hazard ratio for flares P 0Odds Ratio for ULT (95%Cl) P
(95%(Cl)
Age (25-49 reference) 50-59 0.99 (0.93-1.06) 0.827 0.96 (0.90-1.02) 0.168
60-69 1.07 (1.00-1.14) 0.037 0.87 (0.82-0.94) <0.001
70-79 1.10(1.02-1.18) 0.011 0.73 0.68-0.79) <0.001
80+ 1.00 (0.92-1.09) 0.988 0.50 (0.45-0.55) <0.001
Sex (ref male) Female 0.69 (0.66-0.73) <0.001 0.83 (0.78-0.88) <0.001
Ethnicity (ref White) Black 1. 16(1 .08-1.25) <0.001 06 (0.97-1.15) 0.193
South Asian 00 (0.85-1.18) 0.967 0.83 (0.69-1.00) 0.047
Mixed Race 0.86 (0.60-1.24) 0419 0.91 (0.58-1 41) 0.658
Other 3(0.98-1.30) 0.085 097 (0.83-1.14) 0.735
Missing 1.01 (0.97-1.05) 0.601 0.93 (0.88-0.99) 0017
IMD (ref 1st (least deprived) decile) 2 1.07 (0.97-1.17) 0.159 1.00 (0.89-1.12) 0.967
3 1 OO( -1.09) 0.953 1.06 (0.93-1.20) 0381
4 (098 1.19) 0.142 1.10(0.97-1.25) 0.121
5 1.14 (1.02-1.28) 0.020 1.18 (1.02-1.35) 0.025
Missing 1.14 (1.06-1.22) <0.001 1.36 (1.22-1.51) <0.001
BMI kg/m2 (ref 20-24.9) <20 0.95(0.77-1.17) 0.647 0.85 (0.69-1.05) 0.126
25-29.9 1.10(1.04-1.17) 0.001 1.21(1.13-1.30) <0.001
30-34.9 1.18 (1.10-1.25) <0.001 1.27 (1.18-1.37) <0.001
35+ 1.36 (1.27-1.47) <0.001 1.34 (1.24-1.45) <0.001
Missing 1.14(1.04-1.25) 0.006 1.11 (1.00-1.23) 0.042
Alcohol units per week (ref 0) 1-9 0.98 (0.91-1.06) 0.668 0.77 (0.70-0.85) <0.001
10-24 0.98 (0.91-1.06) 0.606 0.81 (0.74-0.89) <0.001
25-42 09 (0.99-1.19) 0.091 0.84 (0.75-0.94) 0.003
>42 1(0.97-1.26) 0.117 0.79 (0.69-0.91) 0.001
Missing 0.99 (0.92-1.06) 0.784 0.82 (0.75-0.89) <0.001
Hypertension 1.09 (1.03-1.14) 0.001 1.03 (0.98-1.08) 0.265
Type 1 diabetes 0.96 (0.73-1.25) 0.757 0.93 (0.69-1.25) 0.626
Type 2 diabetes 1.04 (0.97-1.10) 0.255 0.86 (0.80-0.92) <0.001
Heart Failure 1.38(1.27-1.49) <0.001 1.44 (1.29-1.59) <0.001
(@YD) 1.22(1.15-1.31) <0.001 0.97 (0.91-1.04) 0433
Diuretics 1.18 (1.12-1.24) <0.001 1.27 (1.20-1.35) <0.001
Aspirin 0.96 (0.91-1.03) 0.242 1.11 (1.04-1.19) 0.002
CKD (ref none) CKD Stage 3 1.33 (1.26-1.40) <0.001 1.51(1.42-1.60) <0.001
CKD stage 4 1.37 (1.19-1.56) <0.001 1.87 (1.59-2.21) <0.001
CKD stage 5 1.08 (0.86-1.35) 0.493 1.55(1.23-1.96) <0.001
Serum urate umol/L (ref < 360) 360-419 1.91 (1.65-2.22) <0.001 2.74 (2.34-3.21) <0.001
420-479 2.64 (2.31-3.01) <0.001 4.49 (3.85-5.23) <0.001
480-539 3.43 (3.00-3.92) <0.001 6.83 (5.86-7.96) <0.001
>540 4.63 (4.03-5.31) <0.001 11.16 (9.56-13.04) <0.001
Missing 2.62 (2.30-2.98) <0.001 4.02 (3.45-4.69) <0.001
Number of flares - - 1.43 (1.38-1.48) <0.001

Bold text highlights statistical significance

of the cohort and these patients would have been likely
to have been prescribed ULT in the first 12 months post
diagnosis as it was already being prescribed. This would
significantly inflate our 12-month ULT initiation rates in

line with that previously reported. This strongly suggests
that previous incident gout cohorts have been contami-
nated with prevalent gout cases due to delays in diag-
nostic coding. One other cohort also excluded patients
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who had been prescribed ULT (although limited to the
12 months prior to study entry), reporting a mean time to
the first ULT prescription of 927 days [32] which is com-
parable with our corresponding figure of 1036 days. We
also excluded patients who were prescribed ULT around
the time of diagnosis. These patients may have been
included in other cohorts. However, initiating ULT at the
time of first gout flare is not standard practice in the UK
and these patients may have had previous uncoded flares
influencing decision making.

In terms of predictors of ULT initiation; CKD, diuretic
use and being overweight have previously been observed
to be associated with ULT initiation [13] but this study
found that males were less likely to be prescribed ULT
in contrast to our findings. This could be explained by
additional co-variants in our model, notably serum urate
which is known to be higher in males [33]. We found that
around 40% of patients did not have a serum urate levels
recorded in there record which is similar to previous esti-
mates missing serum urate levels. [23].

The majority of flares in this cohort were managed with
colchicine (80.6%) but previous research has shown flares
in the UK are usually managed with NSAIDs, with col-
chicine making up a minority of prescriptions [10, 17].
This could, in part, be due to increasing attention being
paid to safety concerns regarding NSAIDS, [34] and also
due to the difference in the way that flares were ascer-
tained with NSAID-treated flares having to be associated
with a gout code, whereas colchicine flares did not. Many
NSAID prescriptions in the cohort were not associated
with a gout code and therefore did not get identified as
a flare (data not reported). Only a quarter of colchicine
prescriptions were associated with a gout code. If similar

coding practices were seen with NSAIDs, then there
were potentially 17,000 extra flares treated with NSAIDs.
However, this would change definition of a gout flare pre-
viously established in the literature and prevent accurate
comparison. Regardless, colchicine would be the most
common medication used to manage gout flares. The
disparity with older research could also represent a shift
in prescribing practices. This shift was also observed in
an analysis of 1308 consultations for gout flares between
2005 and 2015 with the proportion of patients prescribed
colchicine rising from 15.5% in 2005 to 31.2% in 2015,
and NSAID prescriptions declining from 38.1% to 15.0%
over the same period [35]. A trend towards lower overall
NSAID prescribing as has also been observed in patients
with CVD and in managing osteoarthritis [36, 37].

Strengths and limitations

This large cohort uses established methods to update
what is known about the management of gout in the UK.
Due to the nature of the dataset, and almost universal use
of electronic prescribing, we can be confident that pre-
scribing data are accurate and generalisable although it is
acknowledged that the number of practices contributing
to this dataset was declining during the study period due
to a move away from the electronic patient record soft-
ware utilised. Excluding patients with ULT prescriptions
prior to gout diagnosis allows more confidence that the
index coding represents incident gout than has been pre-
viously described resulting in a more accurate descrip-
tion of ULT initiation and flares post-diagnosis. However,
only one coded gout diagnosis was required for inclusion,
raising the possibility of misclassification.
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In the analysis of gout flares, accounting for multiple
events instead of only the first recurrent flare allows for
different gout trajectories [18] to contribute to the model.
This improves the accuracy of our understanding of the
factors associated with gout flares which could help clini-
cians and patients make more informed decisions regard-
ing initiation of ULT.

One of the main limitations of this and all other obser-
vational studies using routinely collected data to investi-
gate gout flares is that some flare events will be managed
by patients without seeking medical input meaning there
will be under-reporting of flare events. However the
other main method of characterising gout flares would be
through prospective self-reporting and this is not without
challenge either [38]. It is likely that flare under-reporting
due to self-management is less of a problem earlier in the
course of the condition as patients may take time build
confidence to manage their flares. There is also the pos-
sibility that unrecognised or unmeasured confounders
were not included in the model which may affect the rela-
tionships reported.

In identifying gout flares it is important to note that
colchicine may (rarely) be used in conditions other than
gout and it is possible that NSAIDs or oral steroids were
prescribed for other indications. The temporal associa-
tion of gout codes with NSAIDs and oral steroid would
reduce this risk. It is worth noting that other methods of
defining flares also require this temporal coding associa-
tion for colchicine related events as well [39]. However,
since colchicine is almost exclusively used to manage
gout, we felt it was unnecessary to require a correspond-
ing gout code in the colchicine related flare definition,
and to do so would have excluded a large proportion of
true flares that are treated with colchicine.

Conclusions

Many people with gout are not initiated on ULT and,
although this has been highlighted in the past, by creat-
ing a more accurate incident cohort we have estimated
the rate of ULT initiation after diagnosis to be consider-
ably lower than previously reported. This suggests that
many more people are not getting the opportunity to
reduce their risk of flares than previously thought. Two
thirds of people may not have a recurrent flare in the
years following diagnosis, but those who do suffer recur-
rent attacks could potentially be initiated on ULT earlier
in the progression of their disease. With one in six people
experiencing a recurrent flare within 12 months of diag-
nosis, the potential benefits of ULT should be discussed
early in the disease course to allow patients to consider
their options through shared decision making. This study
should help inform decision making by giving clinicians
more insight into the risk of recurrent flares, with a
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particular focus on serum urate levels as the highest risk
factor for recurrent flares. However, serum urate was not
recorded for 41% of the cohort. Ensuring that all patients
with gout have their serum urate measured soon after
diagnosis and using this information in to inform ULT
decision making could improve the management of this
debilitating condition.
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