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Aim: Gout is the most common form of inflammatory arthritis in men. Despite the
availability of effective urate-lowering therapies (ULT), the management of gout is
suboptimal due to poor persistence with ULT. This study examined national prescrib-
ing patterns of ULT to determine persistence with allopurinol in Australia.

Methods: A 10% sample of the Australian Pharmaceutical Benefits Scheme dispens-
ing claims database was used to identify individuals initiated on allopurinol between
April 2014 and December 2019. The number of allopurinol scripts dispensed was
used to estimate persistence with allopurinol. Persistence was defined as the number
of months from initiation until discontinuation (last prescription with no further
scripts acquired for a period thereafter). Kaplan-Meier curves were used to examine
persistence, while Cox regression analysis was used to examine the influence of gen-
der, concomitant colchicine and age.

Results: The largest drop in persistence occurred immediately after initiation, with
34% of patients discontinuing allopurinol 300-mg therapy in the first month. Median
persistence with allopurinol 300 mg was 5 months (95% confidence interval
4.76-5.24), with around 63% of individuals not persisting with this therapy for more
than 12 months. Concomitant prescription of colchicine on the day of allopurinol ini-
tiation only occurred in 7% of allopurinol initiations. No increase in persistence was
observed for those co-prescribed colchicine.

Conclusion: Persistence with allopurinol was poor. More effective methods targeting
prescribers, patients and systems are required to promote persistence with allopuri-
nol. Improving persistence to allopurinol is an important public health goal given the

proven potential of this medication to eliminate gout.
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1 | INTRODUCTION

Gout is the most common form of inflammatory arthritis in men and
has a prevalence of 1-4% globally.® In Australia, the prevalence of
gout ranges from 1.6%2 to 6.8%.° The incidence of gout is rising
worldwide, including in both developing and, more dramatically, in
developed nations.>*°

Treatment for acute gout flares focuses on alleviating the pain
due to the intense inflammation and includes short courses of non-
steroidal anti-inflammatory drugs (NSAIDs), colchicine or glucocorti-
costeroids.® Treatment of chronic gout centres on preventing gout
flares and promoting dissolution of tophi (urate deposits, if present)
with urate-lowering therapy (ULT). The goal of ULT is to eliminate
gout flares by reducing serum urate (SU) concentrations to
<0.36 mmol/L (or <0.30 mmol/L if tophi are present). These targets
are below the saturation point for SU (0.42 mmol/L), making the
crystallisation and deposition of urate in the form of monosodium
urate in joints less likely.® Life-long treatment with ULT is recom-
mended. Co-prescription of low dose colchicine or NSAIDs for
6 months on initiation of ULT is recommended to prevent a para-
doxical increase in gout flares related to sudden ULT-induced
reduction in SU.”® Available ULTs in Australia include xanthine oxi-
doreductase inhibitors (allopurinol, febuxostat) and uricosuric agents
(probenecid). Of these treatments, allopurinol is overwhelmingly the
ULT prescribed.

Despite the availability of effective and generally tolerable pre-
ventative treatments for gout, inadequate dosage and poor rates of
persistence with ULT treatment regimens are prominent barriers to
successful management.” 2 In the last decade substantial efforts
have been made to educate prescribers about titrating doses of ULT
to reach target SU concentrations, rather than selecting a dose based
on, and limited by, renal function, a historical approach dictated by
concerns around toxicity.?®>** However, interventions to encourage
dosing ULT to target SU concentrations have been very limited in
their effect.

Adherence to ULT, defined as taking the medication as prescribed
at least 80% of the time, was on average only 46.0% (95% confidence
interval [Cl] 40.8-51.2) in a recent meta-analysis. These data are con-
sistent across the United States, the United Kingdom, Korea, Ireland,
Israel and New Zealand.’® In addition, persistence, defined as the
length of time from initiation to discontinuation,!® in three of these
studies (United States and Israel) ranged from 4 to 12 months.*® Simi-
larly, a study from Canada examining persistence with ULT among
older adults with diabetes over 3 years observed that 41% of patients
discontinued treatment by the third year.” There is a paucity of data
on persistence with ULT in Australia, therefore we examined persis-

tence with ULT in individuals between 2014 and 2019 using national

What is already known about this subject

o Allopurinol is effective at reducing serum urate concen-
trations and preventing gout flares.

o Allopurinol persistence (length of time between initiation
and discontinuation of therapy) is often poor and is a

common reason for failure to control gout.

What this study adds

e Patients persisted with allopurinol 300 mg for a median
of 5 months. Around 34% of patients discontinued allo-
purinol 300 mg within the first month. By 12 months,
around 63% had discontinued allopurinol 300 mg and by
24 months 72% had discontinued treatment.

e Older age and male gender were associated with better
persistence allopurinol 300 mg.

e In contrast to guidelines, prescription of colchicine on the
day of initiation of allopurinol was uncommon, with
approximately 7% of initiations on allopurinol co-pre-
scribed colchicine.

dispensing records to better understand trends in gout management

in Australia.
2 | METHODS
2.1 | Datasource

The Australian Pharmaceutical Benefits Scheme (PBS)" database for
government-subsidised medications at point of dispensing in pharma-
cies was accessed for prescriptions written for individuals initiated on
treatment with ULT and/or colchicine during a 69-month period (April
2014 to December 2019). A 10%, randomly selected, anonymised
cohort from this database is made available by Services Australia for

*Medicines listed on the PBS are available to all Australian citizens via Medicare. A co-
payment is payable if the cost of the medicine to the PBS exceeds the co-payment. The co-
payment increases annually with the cost of living index. ‘Concessional’ patients pay a
substantially smaller co-payment than nonconcessional patients and Medicare pays the
balance. Older, off-patent medicines, such as allopurinol and colchicine, cost more than the
concessional but less than the regular co-payment. The bulk of ULT and colchicine
prescriptions in Australia are captured on the PBS database.
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approved research purposes. The daily dose prescribed for the patient
is not recorded in the PBS10 sample database, only the drug tablet
size and pack size (eg, allopurinol, 300-mg tablet, pack size 60) are
captured. Research approval was obtained from the External Request
Evaluation Committee of Medicare Australia, the government agency
responsible for managing the PBS (EREC/RMS0047).

2.2 | Identification of patients with gout

People who were initiated on ULT (allopurinol, febuxostat), based on
unique PBS item codes (Supporting Information Table S1), were iden-
tified as suffering with gout. Initiations were defined as individuals
whose first allopurinol dispensing of any tablet size occurred between
April 2014 and December 2019. Whether or not an individual initi-
ated allopurinol during this period was validated against historical pre-
scribing data from January 2006 to March 2014 as well as in the April
2014 to December 2019 study database, confirming no previous pre-
scription of allopurinol.

During the period of observation, allopurinol was available in
100-mg scored tablets (in 100- and 200-tablet pack sizes) and
300-mg scored tablets (in a 60-tablet pack size). Dispensing data of
febuxostat were collected, although prescription rates were very small
(<2%).

Colchicine dispensing was also analysed. PBS pack size for colchi-
cine 0.5 mg is 30 tablets. Use can be intermittent and short-term for
flares, but also regular in low doses of one or two tablets daily as pro-
phylaxis against flares. NSAIDs, although used to treat gout attacks,
are widely used for other indications and are available without pre-
scription. Similarly, prednisone is widely used to treat other inflamma-
tory conditions, therefore the provision of NSAIDs and prednisone via
the PBS was not collected.

2.3 | Data analysis

The longitudinal record of prescriptions of ULT and colchicine for indi-
vidual patients was examined. Between April 2014 and December
2019 ULT script purchases were reported for each month. The script
purchases were described according to the patient's age, sex and con-
cessional status. Concession card holders are mainly composed of
people 265 years of age who are no longer working but also include
individuals with chronic health or social reasons for their concessional
status.

Kaplan-Meier curves were used to examine overall persistence
while life table analyses were used to identify proportions of patients
discontinuing after the first month and at 6, 12 and 24 months. Persis-
tence with allopurinol treatment was defined as the number of
months from initiation of the drug until discontinuation (ie, apparent
end of therapy with no further scripts being acquired for a period). As
the daily dose prescribed for an individual was unknown, this period
until discontinuation was conservatively defined as 6 months (300-mg

dose) or 12 months (100-mg dose) to account for lower prescribed

doses. An individual prescribed allopurinol 300 mg/day is expected to
require a new script within 2 months. An individual prescribed allopu-
rinol 100 mg/day is expected to require a new script within either
3 months (100-tablet pack size) or 6 months (200-tablet pack size).

18-20 and

These common doses were based on the previous literature
confirmed through estimates of averaging dosing (see Supporting
Information Figures S1 and S2). The substantial difference in pack
size between the 100-mg and 300-mg therapies makes a single defini-
tion of discontinuation problematic. As such, the two therapies were
analysed separately. Given that the 300-mg therapy is the likely end-
point of guideline-recommended dose escalation, we propose that
persistence with the 300-mg tablet provides a relevant indicator of
the quality of gout management in Australia. Cox regression analyses
were used to examine the influence of gender, concomitant colchicine
(initiated on the same day as allopurinol prescription) and age on per-
sistence with allopurinol.

Data analysis was undertaken using the PharmDash software
platform (Prospection Pty Ltd, Sydney, Australia) and data were ana-
lysed using IBM SPSS Statistics for Windows, version 26 (IBM Corp,
Armonk, NY, USA). Results from the random 10% sample of the PBS

data set reflect national dispensing data.

3 | RESULTS

3.1 | Trends in allopurinol prescribing

Allopurinol was the overwhelming choice for ULT (98.4% of total ULT
prescription numbers). The monthly average number of allopurinol
scripts for the 10% sample was 10828 (95% Cl 10575-11 081)
(Figure 1). Most individuals who purchased a script of allopurinol were

15000

300 mg

100 mg (200)
100 mg (100)
Total

10000

LRI

Scripts

5000

FIGURE 1 The monthly number of allopurinol scripts purchased
between April 2014 and December 2019. The 300-mg tablet strength
(blue circles), 100-mg tablet strength (100-tablet pack size, green
triangles) and 100-mg tablet strength (200-tablet pack size, orange
triangles) as well as all three tablet sizes combined (total, red squares)
are depicted (10% representative national population sample). Safety
net provisions allow patients to ‘stockpile’ medicines towards the end
of each year, accounting for the rise in prescriptions over the year
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male (84.9%), over the age of 60 years (72%) and concessional card
holders (62.2%) (Supporting Information Table S2).

The 300-mg dose accounted for 68.3% of all allopurinol scripts
purchased between April 2014 and December 2019 (mean = 7392
per month, 95% Cl 7261-7523). The 100-mg dose in the 200-tablet
pack size accounted for 25.1% of all scripts (mean = 2715 per month,
95% Cl 2543-2887). This proportion increased over the observed
period, particularly after September 2017 (Figure 1). The 100-tablet
pack size of the 100-mg dose accounted for only 5.0% of scripts pur-
chased (mean = 546 per month (95% Cl 447-644), with a substantial
decrease after December 2016. This pack size was discontinued in
November 2018.

3.2 | Colchicine use and co-medication between
allopurinol and colchicine

The monthly average of colchicine scripts was 4475 (95% ClI 4381-
4569). Colchicine's use as prophylaxis during initiation of allopurinol
was very low. Only 6.7% of initiations on allopurinol 300 mg and 6.9%
of initiations on allopurinol 100 mg (200-tablet pack size) were dis-

pensed colchicine on the same day.

3.3 | Persistence with allopurinol 300 mg

Data for a total of 22 337 individuals were included in the persis-
tence analyses for the 300-mg therapy. If an individual had not
been dispensed allopurinol 300-mg tablets for at least 6 months,
they were classified as having discontinued therapy at the time the
last dose was prescribed. The median number of months from initi-
ation to discontinuation of allopurinol 300 mg was 5 months (95%
Cl 4.76-5.24). The largest reduction in persistence occurred in the
first month, with 34%

of patients discontinuing treatment

TABLE 1  Cox regression analysis results for the HR
discontinuation with allopurinol 300-mg therapy

Covariate HR (95% Cl) P value
Gender 0.79 (0.76-0.82) <.01
Age

0-20 2.62(2.12-3.19) <.01
21-30 2.06 (1.84-2.31) <.01
31-40 1.77 (1.63-1.92) <.01
41-50 1.53 (1.42-1.64) <.01
51-60 1.29(1.21-1.38) <.01
61-70 1.15(1.07-1.23) <.01
71-80 1.09 (1.02-1.17) 011
81+ 1.00 [reference]

Colchicine 1.05(0.98-1.12) 156

Abbreviations: Cl, confidence interval; HR, hazard ratio.
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immediately. By 6 months, 54% discontinued, by 12 months 63%
discontinued and by 24 months 72% had discontinued. Cox regres-
sion analysis (Table 1), using female gender, 814 age and concomi-
tant colchicine as references, observed that persistence with the
300-mg therapy was associated with male gender and older age
(Figure 2).
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0-20 110 21 8 5 0
21-30 504 123 72 51 41
31-40 1714 557 355 266 212
41-50 3252 1299 892 674 527
51-60 4712 2142 1566 1235 1023
61-70 5852 2821 2136 1710 1415
71-80 4284 2041 1549 1235 997
81+ 1909 907 631 495 387
(B)Age

FIGURE 2 The persistence to allopurinol 300 mg over 24 months
since initiating therapy stratified based on (A) gender and (B) age at
initiation
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3.4 | Persistence with allopurinol 100 mg
Data for a total of 35 869 individuals were included in the persistence
analyses for the 100-mg therapy. If an individual had an interruption
of continual allopurinol therapy for at least 12 months between
scripts, they were deemed to have discontinued the allopurinol
100-mg therapy at the time the last dose was prescribed. The median
time from initiation to discontinuation was 9 months (95% 8.71-9.29).
The largest reduction in persistence occurred in the first month, with
34% of patients discontinuing therapy. By 6 months, 45% had discon-
tinued, by 12 months 57% had discontinued and by 24 months 67%
had discontinued. Cox regression analysis (Table 2), using female gen-
der, 81+ age and concomitant colchicine as references, observed that
persistence with the 100-mg therapy was associated with an absence
of concomitant colchicine and older age (Figure 3).

Owing to the discontinuation of the 100-tablet pack size of the
100-mg dose, the assessment of persistence with this pack size was
not performed.

4 | DISCUSSION

This study has, for the first time, provided an understanding of the pre-
scribing and dispensing of allopurinol in Australian individuals with gout
over almost 7 years in a nationally representative sample. In general,
persistence with taking allopurinol was short, with a median 5 months
for the 300-mg tablet size. This is consistent with previous studies indi-
cating that persistence with allopurinol ranged from 4 to 12 months,*®
but is much shorter than the 42 months from a Korean study.?* Our
study also found that 64% of patients discontinued the 300-mg tablet
size within a year, with 72% discontinuing by 2 years. A recent study
conducted in Canada examining persistence with ULT over 3 years
observed that 41% of patients discontinued therapy by the third year.”
While these two findings differ substantially, our study examined all

individuals taking ULT, as opposed to only older adults with diabetes -

TABLE 2 Cox regression analysis results for the HR
discontinuation with allopurinol 100-mg therapy

Covariate HR (95% Cl) P value
Gender 0.99 (0.96-1.02) 496
Age

0-20 2.30(1.88-2.82) <.01
21-30 2.38(2.17-2.62) <.01
31-40 2.16 (2.02-2.30) <01
41-50 1.95 (1.85-2.06) <.01
51-60 1.70 (1.62-1.79) <.01
61-70 1.43 (1.36-1.50) <.01
71-80 1.18 (1.13-1.24) <.01
81+ 1.00 [reference]

Colchicine 0.92 (0.88-0.97) <.01

Abbreviations: Cl, confidence interval; HR, hazard ratio.

two factors associated with improved adherence to ULT.'® Irrespective
of dose, a third of individuals in the present study did not fill their sec-
ond script of allopurinol 300 mg. This steep decline in persistence high-
lights that a large proportion of gout patients who are prescribed
allopurinol are not receiving consistent long-term treatment.

Data based on medical records have revealed that the most common
reasons for ULT discontinuation were poor health literacy, followed by

perceived lack of effectiveness and adverse events.?! Poor health literacy

1001
-®- Colchicine
4 No Colchicine
754
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2
2
=1
2 504
c
[
o
[
o
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0 T y T T
0 5 10 15 20
Months Persisted
Number at risk
5 10 15 20
Colchicine 2472 1039 738 540 416
No Colchicine 33397 15888 11523 8597 6845
(A) Colchicine
1001
- 0-20 - 51-60
-e- 21-30 -® 61-70

Percent survival

Months Persisted

Number at risk
0 5 10 15 20

0-20 137 37 30 18 13
21-30 757 197 120 78 52
31-40 2329 697 442 294 211
41-50 4218 1451 976 699 533
51-60 6151 2699 1890 1369 1070
61-70 8304 4250 3143 2355 1884
71-80 8046 4440 3357 2603 2130
81+ 5927 3156 2306 1721 1368
(B)Age

FIGURE 3 The persistence to allopurinol 100 mg over 24 months
since initiating therapy stratified based on (A) presence of
concomitant colchicine and (B) age at initiation
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is increasingly recognised as a public health problem worldwide,?? and
approximately half of patients with gout were reported to have insuffi-
cient health literacy.® Poor health literacy is likely to lead to poor ULT
persistence. For example, misunderstanding the difference between the
acute treatment for gout flares (eg, colchicine) and prophylactic ULT to
prevent future gout flares (eg, allopurinol) will impact persistence with
ULT. There is some evidence that many individuals (50-72%) who stop
ULT recommence ULT at a later time.1%'7-2* The asymptomatic nature
of gout between gout flares is a contributing factor to the discontinua-
tion of allopurinol. We can assume that gout patients who have not
experienced a gout flare for some time may consider ULT unnecessary
and therefore decide to stop taking allopurinol. Comprehensive national
initiatives which improve the health literacy of people with gout are
required to improve persistence to allopurinol.

t'> and the wider medica-

Consistent with previous studies on gou
tion adherence and persistence literature,?” older individuals were more
likely to persist with allopurinol. While health literacy tends to decline
with age,® research has observed that several other age-related fac-
tors, such as the presence of comorbidities, particularly hypertension
and diabetes, is associated with greater adherence to ULT.'®> One expla-
nation for this relationship is familiarity with managing chronic
conditions,?” which may counteract declining health literacy with age in
gout. Qualitative studies have reported a perception of gout as a dis-
ease of old age as well as hesitancy to take lifelong ULT in younger indi-
viduals.?8%° These factors may contribute to lower persistence with
allopurinol in younger adults. This finding is important to consider when
designing interventions to improve persistence with allopurinol.

Guidelines recommend co-prescription of anti-inflammatory ther-
apy for the first 6 months of ULT to manage precipitated gout flares.®
Colchicine, NSAIDs or corticosteroids may be used but guidelines rec-
ommend colchicine because of its better safety profile. Persistence
with allopurinol in these individuals who initiated colchicine on the
day of allopurinol initiation was not better than in those receiving allo-
purinol alone. This is an unexpected finding as experiencing gout
flares when initiating allopurinol is likely discouraging for individuals
and therefore thought to contribute to poor persistence to allopurinol.
Confounding factors are likely, such as access to colchicine from a
prescription prior to commencement of allopurinol, but this is an
important observation that demands further investigation using more
controlled research designs.

The major indication for colchicine therapy is gout, with other
accepted indications being familial Mediterranean fever and acute and
chronic pericarditis. While this means that colchicine prescriptions are
most likely to indicate someone is affected by gout, flares are also man-
aged with NSAIDs or glucocorticosteroids, which were not evaluated in
our study as they are commonly indicated for other conditions.

In addition to patient-related factors, prescribers' knowledge of
gout and its management may also impact persistence with allopuri-
nol. Australian primary care physicians report a lack of familiarity with
current guidelines,2® which may account for the high rates of initiation
on the 300-mg therapy as well as the low rates of co-prescribed col-
chicine on initiation of allopurinol therapy. By not providing guideline-

recommended care in this manner, patients may be more at risk of
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experiencing precipitated gout flares and discontinuing therapy.?*

Common misconceptions around allopurinol, such as stopping allopu-
rinol during a gout flare,>® may have contributed to the low rates of
persistence observed in the present study.

The findings from this study highlight the need for improvements
in gout education and management in Australia. To date, a range of
interventions have been examined internationally with promising
results.! In particular, a Community Pharmacy Gout Management
Service has proven successful in improving outcomes for people with
gout in New Zealand.*2 While barriers exist in Australia to community
pharmacists providing such gout management services,>® they are still
well placed as a primary care service to support gout management in
urban, regional and remote Australia.

The data analysed in this study represent 10% of the Medicare-
eligible Australian population and all their reimbursed dispensations
over almost 7 years. As such, this study represents the largest assess-
ment of persistence with allopurinol in Australia to date, with high
generalisability to wider gout management in Australia. However,
there is currently no specific code to identify patients with gout in
PBS data. Therefore, we relied on the PBS item codes for allopurinol
to identify patients with probable gout diagnosis within the dataset.
While the most common indication for allopurinol is gout, other indi-
cations exist for acute uric acid nephropathy and tumour lysis syn-
drome. As the PBS does not provide medicines supplied to public
hospital inpatients, where these other indications are likely dealt with,
the impact on the present study is minimal. Furthermore, PBS data
does not include information on prescribed dose. As such, the present
data could not be used to calculate other medication adherence met-
rics such as proportion of days covered.

In conclusion, persistence with allopurinol is remarkably poor,
particularly in younger individuals who are more at risk of long-term
damage from untreated gout. Overall, around a third of patients dis-
continued the allopurinol 300-mg therapy within 1 month, with nearly
two-thirds stopping treatment after 12 months. Furthermore, colchi-
cine as prophylaxis during initiation of allopurinol, although recom-
mended, is seldom co-prescribed at initiation of ULT. Persistently
elevated serum urate concentrations and repeated gout flares can
lead to permanent joint destruction and disfiguring deposits of tophi,
all of which reduce quality of life.3* More effective, likely novel and
multimodal methods of education of prescribers and patients are
required to promote appropriate dose rates of, and persistence with,
allopurinol. Improving persistence with allopurinol is an important
public health goal given the effectiveness of this medicine and its

potential to eliminate gout.
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