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Gout in Dalarna, Sweden — a population-based study of gout occurrence
and compliance to treatment guidelines

V Sigurdardottir®™?, A Sviard®? LTH Jacobsson®', M Dehlin®'

'Department of Rheumatology and Inflammation Research, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden
2Centre for Clinical Research Dalarna, Uppsala University, Falun, Sweden

Objective: This study aimed to describe the incidence and prevalence of gout, describe the use of allopurinol among
prevalent gout cases, and determine persistence with allopurinol and degree of compliance with treat-to-target
recommendations before and after the publication of Swedish national guidelines in 2016.

Method: Prospectively registered data on gout diagnoses and allopurinol prescriptions were used to calculate
incidence and prevalence, and the proportion of prevalent patients on allopurinol. Gout patients starting allopurinol
during 2013-2015 versus 2016-2018 were compared regarding persistence and compliance with treat-to-target
principles.

Results: The incidence of gout was 221-247 per 100 000 person-years during 2014-2019, prevalence in 2018 was
2.45%. Among prevalent cases, the proportion on allopurinol ranged from 21% to 25%. Allopurinol persistence was
better for individuals starting therapy during 2016-2018 compared with 2013-2015 (45% vs 39%, p = 0.031), as were
several outcomes related to treat-to-target principles, e.g. measuring baseline serum urate (SU) (84% vs 77%,
p < 0.001), follow-up SU (50% vs 36%, p < 0.001), and the proportion of patients reaching an SU level
< 360 umol/L (45% vs 30%, p < 0.001).

Conclusion: Incidence and prevalence were slightly higher than in previous Swedish reports. Allopurinol use among
prevalent gout patients did not increase during 2014-2019. Only a minor improvement in persistence was seen, and
a moderate increase in compliance with guidelines, suggesting a need for improved management and extended patient

involvement to increase and optimize the use of urate lowering therapy.

An increasing incidence of gout has been reported from
many parts of the world (1). Within-country geographi-
cal variations in the incidence and prevalence of gout
have been reported from some countries (2-5), which
could reflect variations in genetics, diet, or possibly
environmental exposure.

In Sweden, register-based studies on the occurrence
of gout are available from the three largest urban areas,
including and surrounding Stockholm (6), Gothenburg
(7), and Malmo (8). Reports on the incidence rate and
prevalence of gout from areas of Sweden outside the
major cities are lacking.

Gout is caused by urate crystal deposition in the
setting of hyperuricaemia, which is treatable with urate-
lowering therapy (ULT).

The indications for and use of ULT in gout are
addressed in clinical guidelines from the European Lea-
gue Against Rheumatism (EULAR) (9) and the
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American College of Rheumatology (ACR) (10), and
in the Swedish Medical Products Agency guidelines,
which were published in 2016 (11); a summary of
these guidelines is provided in supplementary table S1.

In brief, the Swedish guidelines are consistent with the
EULAR recommendations in recommending that ULT is
indicated for patients with recurrent flares, tophi, and/or
renal stones, and indicated at first presentation of gout for
patients with severe clinical features. Both focus on a treat-
to-target-based approach to ULT, using allopurinol as a first
line drug. To follow these recommendations, the clinician
should practise individualized dose titration of allopurinol
to achieve a serum urate (SU) goal of < 360 umol/L
(< 300 umol/L for patients with severe gout). It is recom-
mended to start ULT with a low dose and to increase the
dose gradually until the SU target is achieved.

In Sweden, allopurinol is the most used ULT, while
other available ULTs are febuxostat and probenecid. In
2021, 98% of all dispensed ULT was allopurinol (12)
(supplementary figure S1).

Numerous reports from around the world have shown
that ULT is underutilized in gout, and that when it is
prescribed, adherence and persistence with therapy over
time are poor (5, 13, 14). Adherence is a measure of
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whether the patient takes the medication as prescribed
on a day-to-day basis, whereas persistence is a measure
of whether the patient persists in taking the medication
for the intended duration of therapy (15). Non-
persistence is commonly defined in studies to occur
when a gap exceeding a predefined number of days
occurs in medication supply (15).

In this study, our aims were: (i) to describe the
incidence rate (for 2014-2019) and prevalence (in
2018) of gout in the Swedish region of Dalarna and to
compare the incidence rate to historical reports of gout
incidence in other Swedish regions; (ii) to describe the
proportion of prevalent cases receiving allopurinol for
2014-2019; (iii) to describe 2 year persistence on allo-
purinol in patients with gout initiated on allopurinol
before and after the publication of treat-to-target-
oriented Swedish gout treatment guidelines in 2016
(11); and (iv) to determine healthcare-provider compli-
ance with treat-to-target principles in the management
of gout with allopurinol, before and after publication of
the first Swedish national guideline for gout manage-
ment in 2016 (11).

Method
Study design, study population, and setting

This is a population-based study using register data
from regional and national healthcare registers.

All inhabitants in the Swedish region of Dalarna
(total population 285 000) over the age of 20 years
with an International Classification of Diseases, 10th
revision (ICD-10) or ICD-10-SE-coded gout diagnosis
during the years 2000-2019 were included in the ana-
lyses of incidence rate and prevalence of gout and
utilization of ULT among prevalent cases. The ICD-10-
SE is an abbreviated version of the ICD-10 classifica-
tion system that was used in primary care in Dalarna
until 2013. Diagnostic codes used for the identification
of gout patients are shown in supplementary table S2,
and Anatomical Therapeutic Chemical (ATC) classifi-
cation system codes used to identify ULT prescriptions
are shown in supplementary table S3.

Compared to Sweden as a whole, the region of Dalarna
has an older population (supplementary figure S2). The
region of Dalarna is situated in the middle of Sweden, with
more than 20 primary care units and four hospitals (sup-
plementary figure S3). The region is sparsely populated,
with 10.3 inhabitants per square kilometre (16). Of the
total population, 83% live in smaller towns, ranging in size
from 200 to 45 000 inhabitants (16).

Individuals with a gout diagnosis who were pre-
scribed ULT with allopurinol for the first time during
the years 2013-2015 and 2016-2018 were included in
the analyses of persistence with ULT and compliance
with treat-to-target principles of clinical guidelines
(n = 1709). For this analysis, individuals with a prior
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prescription of allopurinol were excluded (data avail-
able from 2000).

Data sources

All data used in this study, except for information on
date of death, were captured from the electronic medical
health record system in the region, where all healthcare
contacts are registered.

For the years 2000-2012, only data from primary
care were available. From 2013 onwards, data from all
healthcare levels were available (supplementary figure
S4).

The electronic medical health record holds data from
all visits to healthcare providers in the region, including
diagnoses (according to ICD-10) and results of labora-
tory tests. The electronic medical health record also
stores data on all electronic prescriptions, i.e. prescrip-
tions made by a physician that are sent electronically to
a pharmacy.

Information on date of death and region of residence
was collected from the Swedish census register up until
31 December 2018.

Ethics and consent

The study was approved by the Ethical Review Board
of Uppsala, Sweden (approval numbers 2015/435 and
2015/435/1). Individual participant consent was waived,
as data were derived from administrative registers that
do not require such consent according to Swedish law.

Outcomes

Incidence rate and prevalence. Incidence rate and
prevalence were calculated using the date of the first
ICD-10-coded gout diagnosis registered at a visit to
a physician as the incident date. Incidence rate (age
and sex standardized to the Swedish population in
2019 using the direct method) is reported for the years
2014-2019 and prevalence is reported for 2018.

To enable comparison to the incidence rate of gout in
2012 reported from the Western Swedish Healthcare
Region (WSHCR) (7), we also calculated incidence
standardized to the Swedish population in 2012 (sup-
plementary figure S5).

Proportion of prevalent cases with ULT indication and
proportion on allopurinol. For prevalent cases in 2018,
we assessed the proportion of cases with an indication
for ULT according to clinical guidelines. All cases with
more than one healthcare contact with a gout diagnosis
(interpreted as having had more than one flare of gout)
were classified as having an indication for ULT. Cases
with only one healthcare contact with a gout diagnosis
were classified as having an indication for ULT if they
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had SU > 480 pmol/L and/or renal impairment
[estimated glomerular filtration rate (eGFR) < 60 mL/
min], or if they were younger than 40 years at gout
diagnosis. We were not able to assess the presence of
tophi, renal stones, or comorbidities other than renal
impairment from the available data.

For the years 2014-2018, we calculated the propor-
tion of prevalent cases who were prescribed allopurinol
at least once during the corresponding year.

Definition of baseline laboratory characteristics. SU
and creatinine measurements that were performed
from 90 days before to 7 days after the first
allopurinol prescription date were considered as
baseline values. If an individual had several
measurements during this time window, the value
closest in time to the date of first prescription of
allopurinol was chosen as the baseline value. The
rationale behind the time window was to maximize the
proportion of patients with available baseline laboratory
values, while treating both groups equally and still
including only reasonably recent measurements. The
reason for setting the cut-off to +7 days in relation to
the allopurinol prescription date was that sometimes
allopurinol is prescribed and a baseline SU and
creatinine blood test is ordered but for practical
reasons not performed until a few days later; this was
the case for less than 2% of the baseline values.
Sensitivity analyses using different time windows for
the definition of baseline SU were performed and are
presented in supplementary table S4, all producing
similar results.

We estimated the baseline eGFR from the baseline
creatinine values using the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) equation (17).

Persistence with allopurinol therapy. All individuals
with a first prescription of allopurinol between
5 February 2013 and 25 November 2018 were

V Sigurdardottir et al

included and followed for a minimum of 730 days
from the day of the first prescription or until their date
of death.

The end date for inclusion of 25 November 2018 was
chosen to ensure that all included individuals would
have available follow-up data for a minimum of
730 days. The start date of 5 February 2013 was chosen
since from that time, data from all healthcare levels,
both primary and secondary care, were available.

The chosen time period was divided into two equal
parts: individuals with a date of first allopurinol pre-
scription during the first period of 1059 days, from
5 February 2013 to 31 December 2015, were assigned
to the period 2013-2015; and those starting allopurinol
from 1 January 2016 to 25 November 2018 were
assigned to the period 2016-2018. The rationale behind
this division into two periods was to enable comparison
of treatment persistence and degree of compliance with
treat-to-target principles by prescribers before and after
publication of the Swedish national guidelines for gout
management in 2016 (11).

Allopurinol prescription dates were used to define
individuals as allopurinol persistent or allopurinol non-
persistent.

The duration of allopurinol supply provided by each
prescription was determined based on the number of
iterations. Typically, prescriptions in Sweden are issued
so that one iteration provides 3 months of therapy, as
only 3 months of medication are reimbursed per dis-
pensation. We assumed 80% adherence, i.e. one itera-
tion was defined to provide a 125 day supply of
allopurinol.

Non-persistence with allopurinol therapy was defined
as having occurred when the duration of the previous
prescription +30 days had passed without a new pre-
scription for allopurinol being made (Figure 1).

Degree of healthcare provider compliance with treat-to-
target principles during 2013-2015 and 2016-2018.

Figure 1. Schematic representation of two non-

(]
;rxl ® U orx 2 Non-persistent persistent individuals (represented by the top
- - ® censor date | two boxes) and one persistent individual (repre-
: ! Non-persistent sented by the bottom box), who all receive
hx . ® : ® censor date a first prescription of allopurinol with one itera-
: tion on day O (rx 1). The non-persistent indivi-
erx 1 °I'X:2 Persistent dual in the uppermost box receives a second
: - - - prescription (rx 2) after the end of the grace
# > ﬂ; #D urgtlon Of allopurinol supply provided by rx 1 period; therefore, non-persistence is defined to
: iﬁ;%?;geg Se(z)ri/g) g%l%egrgréc;ys have occurred at the end of the supply of allo-
: ' purinol provided by the first prescription.
0 125 155 The second non-persistent individual (middle

Days since first prescription
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box) receives no second allopurinol prescription
and is also defined as non-persistent at the end
of the supply of allopurinol from the first pre-
scription. The third individual (bottom box) is
defined as persistent until the end of follow-up
(provided that subsequent allopurinol prescrip-
tions occur within the grace period of rx 2 and
so on during the whole period of follow-up).
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The following outcomes were chosen based on the EULAR
recommendations for management of gout (9), which are
consistent with the Swedish guidelines for gout
management (11): (i) the proportion of patients with
a follow-up SU test within 3 months of starting allopurinol
(EULAR recommendation 6); (ii) the proportion of patients
achieving an SU level < 360 umol/L ever during follow-up
(patients with no follow-up SU test were defined as not
reaching the SU goal) (EULAR recommendation 6); (iii)
the number of SU tests during follow-up (i.e. from day 8
to day 730 in relation to the initiation of allopurinol)
(EULAR recommendation 6); (iv) evidence of dose
titration of allopurinol over time, i.e. the mean daily dose
of subsequent prescription being higher than that of the first
prescription (EULAR recommendation 7) — the average
prescribed daily dose was defined as the total prescribed
dose in milligrams divided by days with available
allopurinol (here assuming 100% adherence to reflect the
daily dose intended by the prescriber); when defining
exposed days/days with available allopurinol, we
disregarded periods with overlapping prescriptions, i.e. if
a prescription was renewed before the duration of the
previous one had expired, days were not counted as
exposed twice; and (v) the proportion of non-persistent
patients who were subsequently prescribed febuxostat and/
or probenecid (EULAR recommendation 8); this was
defined as a prescription for febuxostat and/or probenecid
within 2 years after non-persistence with allopurinol
occurred.

In addition, we studied the proportion of patients with
an SU test at or around the start of ULT (i.e. baseline SU).

Statistical analysis

Descriptive statistics were used to describe the study
population, using the t-test and paired t-test to compare
means as applicable for continuous measures, and the
chi-squared test for between-group comparison of cate-
gorical measures. Linear regression was used to test
whether there was a linear time trend in for the

A Incidence rate of gout with 95% cl

300 =

i 221 #2922 g5 §227 B237 § 247
200

100 =

Incident cases
per 100000 person-years

2014 2015 2016 2017 2018 2019

YEAR
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proportion of prevalent cases treated with allopurinol,
with year as the independent variable.

Survival analyses with Kaplan—Meier curves and log-
rank test were used when comparing persistence with allo-
purinol between patients starting allopurinol in 2013-2015
and those starting in 2016-2018. Cases were censored at
death or end of follow-up, whichever occurred first.

Survival analyses, descriptive statistics, and linear
regression analysis were conducted using STATA (ver-
sion 16). Analyses of incidence rate and prevalence
were performed in R (package ‘dsr’).

Results
Incidence rate and prevalence of gout

In total, 10 290 individuals with an ICD-10-coded gout
diagnosis during 2000-2019 were identified. The yearly
incidence rate of gout in 2014-2019 (directly standar-
dized to the Swedish population in 2019) varied from
221 to 247 cases per 100 000 person-years (Figure 2A).
The incidence rate in 2014-2019 compared with the
incidence rate of gout reported from the WSHCR in
2012 is shown in supplementary figure SS5.

By the end of 2018, there were 6200 alive individuals
with prevalent gout residing in the region, whereas the total
population older than 20 years was 222 803, corresponding
to a crude prevalence of gout of 2.78% [95% confidence
interval (CI) 2.71-2.85]. The standardized prevalence of
gout in 2018 was 2.45% (95% CI 2.39-2.51). The preva-
lence of gout by age group and sex in 2018 is shown in
Figure 2(B).

Proportion of prevalent cases with ULT indication and
proportion on allopurinol

Among prevalent gout cases in 2018 (n = 6200), 52%
had had more than one healthcare contact with
a diagnosis of gout, 47% had an SU level
> 480 pumol/L at or before the first gout diagnosis,

B Prevalence of gout in 2018

1 5% IRy
total

B females

J10) e EERREEEEEEEEEEEEE R EEEELEREEEERRREEEE RN EERN B ol

Prevalence

5%- ................................ .

SRS N S
\\q& AT N P

AGE IN YEARS

Figure 2. (A) Incidence rate of gout in 2014-2019, standardized to the Swedish population in 2019. (B) Prevalence of gout in 2018, in total and by

sex and age groups.
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Proportion of prevalent cases
receiving allopurinol

30%
20% e
10%

0%

I T T T 1
2014 2015 2016 2017 2018
Year
2014 2015 2016 2017 2018

Prevalent cases,n | 5001 5334 5649 5921 6200
On allopurinol, % | 21% 23% 24% 25% 24%

Figure 3. Proportion of prevalent cases receiving allopurinol per year.
Dotted lines indicate the binomial 95% confidence intervals of the
proportions.

7% were younger than 40 years at their first gout
diagnosis, and 32% had renal impairment (eGFR
< 60 mL/min). In total, 76% of the prevalent cases
fulfilled one or more conditions that should lead the
clinician to consider initiation of ULT.

The proportion of prevalent gout cases receiving
allopurinol ranged from 21% to 25% during 2014-
2018, with no significant change over time (p = 0.08)
(Figure 3).

V Sigurdardottir et al

Persistence with allopurinol in patients initiated on
allopurinol in 2013-2015 and 2016-2018

In total, 1709 individuals were initiated on allopurinol
for the first time between February 2013 and Novem-
ber 2018, and were included in the analysis of persis-
tence with allopurinol therapy and degree of compliance
with treat-to-target principles.

Baseline characteristics of individuals initiated on
allopurinol during the periods 2013-2015 and 2016-
2018 are shown in Table 1(A).

Of those starting therapy during 2016-2018, 45%
were alive and persisting with allopurinol at the end of
follow-up compared with 39% of those who started
therapy during 2013-2015 (log-rank p = 0.031) (Fig-
Figure 4).

Compliance with treat-to-target principles

Individuals initiated on allopurinol during the period 2016~
2018 were more likely to be treated with a treat-to-target
approach, as reflected by a higher proportion having
a baseline SU test (84% vs 77%, p < 0.001), a higher
proportion having a follow-up SU test within 3 months
(50% vs 36%, p < 0.001), and a higher proportion reaching
an SU value < 360 umol/L ever during follow-up (45% vs

Table 1. (A) Baseline characteristics of allopurinol initiators during the period 2013-2015 and 2016-2018. (B) Outcomes related to
a treat-to-target approach in those starting allopurinol for the first time, comparing patients initiating therapy in 2013-2015 and

2016-2018.
Time period
2013-2015 2016-2018
(n=877) (n = 832) p
(A) Baseline characteristics
Age (years) 68 + 14 68 + 14 0.667
Females 253 (29) 198 (24) 0.018
Males 624 (71) 634 (76)
Time from first gout diagnosis to allopurinol initiation (days) 629 + 1071 714 £ 1190 0.171
SU (umol/L) 543 + 110 525 + 96 0.002
Creatinine (pmol/L) 111+ 45 106 + 82 0.255
eGFR (mL/min) 61+ 24 67 + 24 < 0.001
Follow-up time (days) 692 + 133 699 + 120 0.278
Died during follow-up 86 (10) 73 (9) 0.463
(B) Outcomes related to treat-to-target approach
Baseline SU test performed 677 (77) 699 (84) < 0.001
Received no subsequent allopurinol prescription 269 (31) 208 (25) 0.009
> 1 follow-up SU test within 3 months after starting allopurinol 319 (36) 419 (50) < 0.001
Number of SU tests during follow-up 1.63 + 2.18 208 +240 < 0.001
Follow-up SU < 360 pmol/L ever 266 (30) 378 (45) < 0.001
Change from baseline to lowest follow-up SU (pmol/L)* -178 (-166 to -183 (-173 to na
-189) -193)
Dose titration of allopurinol 183 (21) 291 (35) < 0.001
Daily dose of allopurinol prescribed during follow-up (mg)t 111 (148) 185 (177) < 0.001
Subsequently prescribed febuxostat and/or probenecid after becoming non-persistent 12 (2) 17 (4) 0.033

with allopurinolt

Data are shown as mean + sd or n (%), unless otherwise indicated: *mean (95% confidence interval of difference); tmedian

(interquartile range); ¥n (% of non-persisters).

SU, serum urate; eGFR, estimated glomerular filtration rate; na, not applicable.

www.scandjrheumatol.se
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Persistence on allopurinol
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Figure 4. Kaplan—-Meier curves describing the
persistence on allopurinol up to 24 months after

by period initiation. Non-persistence was defined as
100%7 occurring at the time-point when a first gap in
— Time period 2013-2015 allopurinol supply of > 30 days occurred. Tick
— Time period 2016-2018 marks indicate individuals censored because of
75%
death.
50%
25%-
Log-rank p=0.031
0%_ T T T T T
0 6 12 18 24
Months since start of allopurinol
Numbers at risk (non-persistent)
Period 1: 877 (111) 740 (195) 533 (103) 419 (73) 341
Period 2: 832 (109) 706 (171) 520 (66) 451 (68) 371

30%, p < 0.001). Outcomes related to a treat-to-target
approach are summarized in Table 1(B).

Discussion

In the present regional study from Sweden, we found
slightly higher prevalence and incidence rates of gout
than previously reported from other Swedish regions.
This could be explained by temporal changes in the
incidence of gout, or by different risk factor profiles of
the populations examined. A slightly higher proportion
of the population in Dalarna is overweight or obese
(57%) compared with the total population of Sweden
(52%) (18). As body mass index and other anthropo-
metric measures, such as body weight and waist cir-
cumference, have been shown to be predictive of
incident gout (19), this could be one contributory expla-
nation for the higher incidence and prevalence of gout
in the region.

Among the prevalent gout cases, we estimated 76%
to have an indication for ULT, but the proportion being
treated with allopurinol was only 21-25% during 2013-
2018. This indicates underutilization of ULT and/or
lack of persistence with ULT among prevalent cases,
to an even greater degree than the proportion reported
from Western Sweden, where 42% of prevalent cases
received allopurinol in 2012 (7), and from the UK,
where 37% of prevalent gout patients were on ULT in
2012 (5); however, our results are very similar to those
reported from Taiwan (4). In a 2021 meta-analysis of
ULT in gout, the pooled proportion of patients with
gout who received ULT was 52% (95% CI 45-59%)
(20). A plausible explanation for the proportion of ULT
users among prevalent cases being comparatively low in
the present study could be the long period of case
ascertainment in our study, where we were able to
identify and include all individuals who had received

a gout diagnosis during the past two decades in the
denominator.

Patient persistence with ULT at 24 months after
initiation was suboptimal, although it improved slightly
for those initiating therapy in 2016-2018 (45%) com-
pared with 2013-2015 (39%) (p = 0.031). The level of
persistence was low even though we used a liberal
definition of persistence.

Persistence with allopurinol was higher in our study
compared with reports from other settings. Scheepers
et al reported persistence of 42% at 12 months in
a study from the UK of patients with gout initiating
allopurinol from 1987 to 2014, using a definition of
non-persistence that was similar to ours (13), whereas
1 year persistence in our material was 62% (both
periods combined). Persistence at 2 years in our
study was also higher than that reported from Western
Sweden, which was only 25% at 2 years after initiation
(14).

Non-persistence with medical therapy is a problem in
many chronic conditions, and not only gout. In a study from
2008, Briesacher et al reported persistence rates with med-
ical therapy in gout and six other chronic conditions (21),
finding that the proportion of patients with a medication
possession ratio (MPR) > 0.8 during the first year of therapy
varied between 36.8% and 72.3%; patients with gout had
the lowest MPR, whereas the MPR for anti-hypertensive
therapy was the highest.

Minor improvements were observed regarding the com-
pliance of healthcare providers with treat-to-target
oriented recommendations, with more patients having
both baseline and follow-up SU testing performed during
the period 20162018 compared with 2013-2015, a higher
proportion of patients reaching SU < 360 umol/L, and
a higher proportion of patients receiving allopurinol titra-
tion. Very few patients received a second line ULT
(febuxostat and/or probenecid) within 2 years of becoming
non-persistent with allopurinol.

www.scandjrheumatol.se
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Our results regarding treat-to-target outcomes are
within the range of the findings of a 2021 meta-
analysis of treat-to-target care for gout (20), where the
pooled proportion of ULT users having any SU testing
after starting or changing ULT was 44% (95% CI 36—
52%), whereas the pooled proportion of ULT users
reaching the SU goal was 34% (95% CI 28-42%).
Studies reporting the proportion of patients who receive
allopurinol in titrated doses based on SU are scarce; one
single-centre retrospective study from the UK found
that of 63 allopurinol users, 21% received dose titration
based on SU (22).

Poor compliance with clinical guidelines is
a widespread phenomenon seen for many clinical condi-
tions and different healthcare settings, and thus not
a problem restricted to gout (23). The implementation of
clinical guidelines depends on several factors on multiple
levels; on the microlevel it depends on the individual
behaviour of clinicians and patients, and on the macrolevel
on the organization and resources of healthcare systems
(23). The publication of evidence-based clinical guide-
lines is thus not automatically followed by implementation
in patient care. Successful implementation of clinical
guidelines can be enhanced by active implementation
strategies, but such strategies are rarely used in clinical
reality. In a study from 2018, Doherty et al showed that the
management of gout in a primary care setting, by nurses
who had received training regarding gout and its manage-
ment according to national and international recommen-
dations, was efficacious and cost-effective compared with
usual care (24). Key components of the nurse-led care
intervention in the study were patient education on gout
and shared decision making (24).

An earlier review of the effects of educational strategies
to improve compliance with clinical practice guidelines in
arthritis (osteoarthritis and rheumatoid arthritis) care found
limited evidence for strategies of educational outreach,
peer-facilitated interactive workshops, and audit and feed-
back. These activities resulted in only modest improvement
in patterns of prescribing by clinicians (25). Employing
such strategies in isolation is therefore probably unlikely
to be successful in improving clinician compliance with
treatment guidelines for gout. Rather, the combination of
educational strategies directed towards healthcare providers
with strategies aiming to promote patient engagement, as
was done in the study of nurse-led gout care by Doherty
et al (24), seems more likely to improve the management of
gout and patient outcomes. Another potentially successful
strategy to increase patient engagement could be self-
managed urate measurements with at-home devices that
measure SU in capillary blood samples (26), perhaps com-
bined with e-health solutions to guide dose titration of ULT.

This study has some limitations that should be dis-
cussed. Regarding the calculations of incidence and
prevalence, the case definition used was based solely
on ICD-coded diagnoses of gout. This introduces the
possibility of misclassification. Reassuringly, a previous
validation study performed in the WSHCR found a high
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positive predictive value for fulfilling diagnostic criteria
for gout among individuals who had received an ICD-
coded diagnosis of gout (27).

A limitation of our study regarding the outcome of per-
sistence is that our data are prescription data and not dis-
pensation data; therefore, the data do not capture whether
prescriptions were dispensed at the pharmacy, only that the
prescriptions were sent electronically to the pharmacy. The
prescription data in this study are, on the other hand, a good
measure of healthcare provider compliance with guidelines;
other studies in Sweden often use dispensation data from the
prescribed drug register, which, in contrast, only has data on
prescriptions that are dispensed.

Another limitation is that as prescriptions are commonly
prepared with four iterations for a total duration of
12 months, we did not capture non-persistence occurring
during the first year for the 57% of the study population
where this was the case. This produces a (probably artificial)
sharp drop in the survival curves at 1 year, as it then
becomes evident that no subsequent prescription is made.
In reality, persistence with therapy probably drops off gra-
dually in the first year, with patients not dispensing their
allopurinol medication at the second, third, or fourth itera-
tion of their first prescription. Lastly, in the analysis of
persistence with allopurinol, we were not able to censor
patients who possibly moved out of the region during fol-
low-up owing to incomplete data on migration on the indi-
vidual level. This should not influence the results as less
than 0.5% of the population in the relevant age groups move
out of the region per year (16) and, in addition, differential
migration patterns in the two groups seem unlikely.

Strengths of the study include the population-based
design, where we were able to identify all individuals
with a gout diagnosis from 2000 onwards in the region.
Furthermore, we were able to capture data on all SU
measurements and ULT prescriptions during a long
period, enabling us to describe the real-life management
of gout in the region over time.

Conclusion

We have shown that the incidence and prevalence of gout
were slightly higher in our region than in other areas of
Sweden. There is an underutilization of ULT by patients
with gout in our region. Although management improved
after the publication of national guidelines/recommenda-
tions in 2016, both utilization of and persistence with ULT
remained insufficient, with only marginal improvements.
To achieve greater improvements will probably require
education strategies targeting both healthcare providers
and patients, possibly utilizing new ways of knowledge
transfer and management.
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