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Abstract

Objective—Gout and rheumatoid arthritis (RA) are the two most common forms of
inflammatory arthritis worldwide. As hospitalizations for both conditions lead to substantial health
resource use, contemporary inpatient trends and associated costs may provide important
benchmarks of disease burden. However, relevant data are limited.

Methods—We used PopulationData BC, a population-based administrative dataset from Canada.
We examined trends in the annual hospitalization and surgery rate of gout and RA from
2000-2011. We additionally examined annual trends in the inpatient cost burden of both
conditions. We assessed annual trends in hospitalization and surgery rates using Poisson regression
models and cost trends using linear regression models.

Results—From 2000 to 2011, the annual hospitalization rate for RA declined by 49% from 15.4
to 7.9 per 100,000 Canadian adults (p<0.001), whereas that for gout doubled from 3.8 to 7.6 per
100,000 Canadian adults (p<0.001). Approximately 31% of RA admissions were associated with
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hip or knee replacement surgery; the trend of these surgeries paralleled the declining trend in RA
hospitalizations (p=0.0097). The inpatient costs also reflected the hospitalization trends, with a
40% decrease in RA hospital costs, while gout costs more than doubled over the study period.

Conclusion—Our findings indicate that hospitalization rates for gout have doubled over the past
decade, while those for RA have decreased considerably. While these data provide an encouraging
benchmark for RA care, they also highlight the critical need to improve gout management and
prevention to mitigate its rising disease burden in Canada and beyond.

INTRODUCTION

Gout and rheumatoid arthritis (RA) are the two most common forms of inflammatory
arthritis worldwide. As hospitalizations for both conditions lead to substantial health
resource use, contemporary inpatient trends and associated costs may provide important
benchmarks of disease burden. For example, a previous study during the pre-biologic era
found that hospital costs accounted for more than half of the total medical costs of RA [1].
Indeed, varying levels of perceived success in care and changing epidemiology may have
substantially impacted the hospitalization trends of RA and gout over the past decade. For
example, new potent drugs (e.g., biologics), effective combination therapy, and management
strategies (e.g., treating to target, early RA intervention) have become increasingly adopted
for RA care [2]; however, whether these perceived improvements have been translated into a
reduction in hospitalization rates and costs among RA patients in recent years is largely
unknown. In contrast, despite the availability of effective pharmacological options, gout
management remains remarkably suboptimal with a high rate of recurrent attacks [3].
Further, the prevalence and incidence of gout have been increasing worldwide [4].
Nevertheless, as in RA, whether these factors have translated to rising hospitalization trends
among gout patients also remains unclear.

Thus, to fill this important knowledge gap, we evaluated contemporary hospitalization trends
for gout and RA in a Canadian general population context from 2000 to 2011. We examined
both conditions concurrently as we hypothesized contrasting trends over the past decade,
and as each condition could serve as the other's internal comparison group.

METHODS

Study Design and Population

We utilized PopulationData BC (PopData), a population-based dataset spanning the entire
Canadian province of British Columbia (BC). PopData captures all provincially-funded
health care services, including hospital admissions and discharges (http://
www.popdata.bc.ca/data). We included patients at least 18 years of age who were
hospitalized during the study period with a principal diagnosis of either gout (ICD-9-CM
274 or ICD-10-CA M10) or RA (ICD-9-CM 714 or ICD-10-CA MO05 or M06). We studied
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the temporal hospitalization trends of RA and gout, both among the overall population as
well as according to age and sex, using data from 2000-2011.

We also assessed the trend of hospitalizations for total hip and knee replacements among
study patients, as we anticipated the main reason for hospitalization with a principal
discharge diagnosis of RA would be for these joint-related surgeries. All joint surgeries were
identified using the Canadian Classification of Diagnostic, Therapeutic, and Surgical
Procedures (CCP) and Canadian Classification of Health Interventions (CCI). Furthermore,
we evaluated the inpatient economic burden for both conditions using Resource Intensity
Weights (a standardized provincial estimate of expected resource consumption that takes
into account length of hospital stay, diagnoses, procedures performed, and patient
demographics) determined by the Canadian Institute for Health Information.

Statistical Analysis

RESULTS

We calculated annual rates of hospitalizations (expressed per 100,000 Canadian adults) for
gout and RA. We assessed annual trends in hospitalization and surgery rates using Poisson
regression models that included a variable representing the linear trend from the baseline
year of 2000; a similar analysis was conducted for hospitalization costs with linear
regression . Costs were inflation-adjusted to 2011 Canadian dollars using the Consumer
Price Index. All p-values were 2-sided with a significance threshold of p<0.05. Statistical
analyses were performed using SAS Version 9.4 (SAS Institute, Cary, North Carolina).

No personal identifying information was made available as part of this study. All procedures
used were conducted in compliance with BC's Freedom of Information and Privacy
Protection Act. Ethics approval was obtained from the University of British Columbia.

Characteristics of the Study Populations

We identified 4604 and 2136 hospitalizations for RA and gout, respectively, between 2000
and 2011. Approximately 68% of hospitalizations with a principal diagnosis of gout were
for males, and approximately 76% were 65 years or older. Conversely, 77% of
hospitalizations with a principal diagnosis of RA were for females, and approximately 44%
were 65 years or older. The demographics for both conditions were stable throughout the
study period.

Hospitalization Trends of Gout and RA

From 2000 to 2011, the annual hospitalization rate for those with a principal diagnosis of
RA declined by 49% from 15.4 to 7.9 per 100,000 Canadian adults (p<0.001), whereas that
for gout increased by 100% (i.e., doubled) from 3.8 to 7.6 per 100,000 Canadian adults
(p<0.001) (Figure 1 and Table 1). Thus, at the beginning of the study period,
hospitalizations for RA were approximately 4 times more frequent than those for gout;
however, these opposing trends of the two conditions led to similar hospitalization rates by
2011 (i.e., 7.9 and 7.6 per 100,000 Canadian adults for RA and gout, respectively). These
trends persisted in subgroups according to age and sex (Table 1). The length of stay for both
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conditions remained stable over the study period, with a median stay of 4 and 5 days for RA
and gout, respectively.

Trends in Joint Replacement Surgery

Approximately 31% of hospitalizations with a principal discharge diagnosis of RA were
associated with total hip or knee replacement. From 2000 to 2011, the rate of these surgeries
in patients with a principal discharge diagnosis of RA decreased from 3.8 to 2.9 per 100,000
Canadian adults (p=0.0097).

Costs of Gout and RA Hospitalizations

The inflation-adjusted inpatient costs with a principal diagnosis of gout more than doubled
over the study period from $19,426 to $43,783 (2011 CAD) per 100,000 Canadian adults
(p<0.001), whereas those for RA decreased by 40% from $103,314 to $62,348 per 100,000
Canadian adults (p=0.0023) over the same period.

DISCUSSION

Our findings indicate that hospitalization rates for those with a principal diagnosis of gout
have doubled over the past decade, while those for RA have decreased substantially. These
opposing trends were also reflected by the inpatient cost burden. Our findings support
perceived improvements in RA care over recent decades, including the use of effective
therapies and management strategies [2]. Our data are also consistent with the widely-
reported suboptimal care of gout patients [3], in addition to the increasing incidence and
prevalence of the disease worldwide [4]. Thus, while these findings provide an encouraging
benchmark for the improvement in RA care over the past decade, they also highlight the
critical need to improve gout management and prevention to mitigate its rising disease
burden in Canada and beyond.

From 2000 to 2011, we found that hospitalizations with a principal diagnosis of RA had
progressively declined (i.e., nearly halved), and the corresponding costs showed a similar
declining trend. These trends are meaningful as more than half of the total medical costs of
RA during the pre-biologic era were for hospitalizations [1], and our data suggest that the
contribution of hospitalizations to the costs of modern RA care (specifically during the
biologic era) are substantially lower. As the incidence of RA among Canadians has
previously been found to be stable during the study period [5], these trends should reflect the
improvements in RA care over the past decade, including the use of effective therapies (e.g.,
methotrexate, combination therapy, and biologics) and management strategies (e.g., treating
to target, early RA intervention) [2]. For example, a recent analysis of 57 UK hospitals
found a 46% decline in RA inpatient days between 1996 and 2010, while also reporting a
tripling in methotrexate prescriptions between 2001 and 2012 and a 156% annual increase in
the use of TNF inhibitors [6]. These changes have likely contributed to the declining rates of
severe systemic complications of RA (e.g., rheumatoid vasculitis, splenectomy for Felty's
syndrome, and cervical fusion) observed previously [7], as well as reduced rates of major
joint surgeries as observed in our study.
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Our finding of a declining rate in joint replacement surgery in RA patients is generally
consistent with the results of previous analyses from other settings, including California
state data (1983-2007) [8], 57 UK hospitals (1996-2010) [6], and 8 German practices
(2002-2011) [9]. Notably, these decreasing trends among RA patients contrast the overall
dramatic increase of these surgeries among the Canadian general population [10]. For
example, according to the Canadian Joint Replacement Registry, the number of hip and knee
replacements increased by 101% between 1995-1996 and 2005-2006 (i.e., a 10-year period)
and by 17% between 2004-2005 and 2005-2006 [10].

In contrast, we found a doubling of the annual hospitalization rate (adjusted for population
growth) for patients with a principal diagnosis of gout over the study period. A recent study
found a similarly increasing number of primary gout hospitalizations in New Zealand and
England between 1999-2009, although hospitalization rates were not reported [11].
Moreover, our inpatient trends are consistent with the increasing incidence of gout in
Canada over the same study period (i.e., a 30% increase) [12]. However, this magnitude of
increase appears substantially smaller than that of gout hospitalizations, as above.

Thus, these increasing inpatient trends are highly likely due to suboptimal gout care [3],
which has been shown to contribute to many avoidable hospitalizations. For example, a
recent abstract highlighted that up to 89% of hospitalizations with a primary diagnosis of
gout were preventable, owing to inefficient or inadequate care [13]. For example, although
the vast majority of gout patients are indicated for urate-lowering therapy (ULT) (e.g., 87%
within 5 years of diagnosis), only a small proportion receive treatment [14]. Further, despite
the well-established serum uric acid target (i.e., < 5 or 6mg/dL), the level is not even
measured in the vast majority of patients in current practice, even after ULT prescription [3].
Moreover, many patients are often prescribed ULT at a single insufficient fixed dose [3].
Finally, few patients receive a clear explanation about their gout and treatment expectations
(e.g., the “curable’ nature of the disease) or appropriate lifestyle advice to reduce risk factors
[3]. As a consequence, only a minority become free of gout, with the majority continuing to
experience acute attacks, thereby contributing to an increased inpatient burden as observed
in our study.

Our study also provides contemporary data on the cost burden associated with
hospitalizations for gout and RA. Reflecting the increase in annual hospitalization rates, the
annual costs related to primary gout hospitalizations more than doubled over the study
period. Similarly, a US-based study reported increasing charges of $38 million from 2006 to
2008 for emergency visits with gout as the principal diagnosis [15]. In contrast, we found
that hospital costs related to primary RA admissions declined by 40% over the study period.
These findings are consistent with a recent analysis of eight German clinics or practices that
showed a 13% to 22% decrease in hospitalization costs per capita, which partially offset the
increasing costs of biologic use in the same study population [9]. Indeed, a US-based study
from the pre-biologic era found that more than half of the total medical costs of RA were for
hospitalizations [1], while a more recent US study found that prescription costs were the
primary cost driver of RA (i.e., 66% of costs), while hospitalizations accounted for only
17% of costs [16].
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The strengths of our study deserve comment. First, we used a large population-based dataset
spanning the entire province of BC, thereby ensuring capture of all residents covered by
BC's universal healthcare program who were hospitalized for RA or gout during the study
period. Further, our study simultaneously addressed the two most common inflammatory
arthritic conditions using one dataset, which allowed for an internal control group for each
condition to help protect against the potential limitations discussed further below. For
example, because PopData is an administrative database, certain levels of misclassification
of diagnostic codes are inevitable. However, to improve the validity of our case definition
and thus minimize misclassification bias, we limited our case definitions to principal
diagnoses. Thus, our study did not examine hospitalizations with other principal diagnoses,
such as comorbidities of gout or RA, as the validity of gout or RA as a secondary diagnosis
would be weaker. Next, as recurrent admissions still reflect the consumption of resources
and contribute to the economic burden of each disease, we did not discriminate between
unique and repeat admissions. Nevertheless, when we investigated the rate of recurrent
admissions and found that 95% and 96% of RA and gout admissions were unique,
respectively, in 2011. Finally, changes in hospital billing practices over time may account for
changes in hospitalization trends; however, the observed contrasting trends of these two
arthritic conditions would not be explained by such unlikely secular changes in coding
arthritic conditions.

In conclusion, our findings based on these population-based data indicate that hospitalization
rates and the inpatient economic burden of gout have increased substantially over the past
decade, while those for RA have decreased considerably. Thus, while these findings provide
an encouraging benchmark for the improvement in RA care over the past decade, they also
highlight the critical need to improve gout management and prevention to mitigate its rising
disease burden in Canada and beyond.
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SIGNIFICANCE AND INNOVATION

. From 2000 to 2011, hospitalizations for RA declined by 49%, while those for
gout doubled.

. The RA inpatient economic burden decreased by 40%, while gout costs have
more than doubled.

. Worsening gout hospitalization and cost trends highlight the need to improve
gout management and prevention.
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Figure 1.
Annual rate of hospitalization for patients with a principal diagnosis of gout (red) or

rheumatoid arthritis (blue)
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