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Abstract

Objectives: To describe trends in acute hospital admissions due to gout in England, with rheumatoid 

arthritis (RA) as a comparator, alongside prescribing trends for common gout medications.

Methods: An ecological study was performed using NHS Digital Hospital Episode Statistics data to 

calculate the incidence of unplanned admissions with primary diagnoses of gout or RA in adults in 

England between April 2006 and March 2017. NHS Digital community prescription data for 

allopurinol, febuxostat and colchicine were considered over a similar period.

Results: The incidence of unplanned gout admissions increased by 58.4% over the study period, 

from 7.9 admissions per 100,000 population in 2006/07 to 12.5 admissions per 100,000 population 

in 2016/17 (p<0.0001). Gout admissions increased as a proportion of all hospital admissions, and 

accounted for 349,768 bed-days cumulatively. Unplanned RA admissions halved over the study 

period, from 8.6 admissions per 100,000 population in 2006/07 to 4.3 admissions per 100,000 

population in 2016/17 (p<0.0001). Community prescriptions dispensed for allopurinol and colchicine 

have increased by 71.4% and 165.6%, respectively, since 2006 (p<0.0001). Febuxostat prescriptions 

have increased 20-fold since 2010 (p<0.0001), when prescription data became available.

Conclusion: Acute gout admissions in England increased between 2006 and 2017, accompanied by 

increasing prescription of gout therapies. Acute admissions due to RA halved over the same time 

period. These data should be a call-to-arms to ensure aggressive target-driven therapy for this highly 

treatable disease.
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Introduction

Gout is the most common inflammatory arthritis, with a rising incidence and prevalence worldwide 

[1-6]. Between 1997 and 2012, the incidence of gout in the UK increased by 29.6%, and the 

prevalence increased by 63.9% [1]. Gout is recognized as having deleterious effects on the 

musculoskeletal system, including irreversible erosive arthritis, and has a strong association with 

cardiovascular and renal comorbidities [7-10]. There are highly effective, low-cost treatments 

available for acute gout flares (non-steroidal anti-inflammatory drugs (NSAIDs), colchicine and 

corticosteroids) and flare prevention (urate-lowering therapy (ULT), for example allopurinol and 

febuxostat). Timely commencement of ULT with appropriate dose up-titration to target serum urate 

levels limits further crystal formation and helps to eliminate pre-existing crystals, resulting in fewer 

gout attacks, prevention of long-term joint damage, and a lower risk of renal function decline [10]. 

However, previous studies have shown that gout is sub-optimally managed; in 2012, only 27.3% of 

incident gout patients received ULT within 12 months of diagnosis, and only 39.7% of patients 

receiving ULT were adherent to treatment [1]. There have since been concerted efforts to raise 

awareness about gout management and to encourage prescription of ULT, with recently updated 

management guidelines from the British Society for Rheumatology (BSR) and European League 

against Rheumatism (EULAR) [10, 11].

All healthcare systems are trying to improve their productivity and efficiency, with a focus on 

avoidable admissions. We examined the inpatient burden of gout by describing trends in admissions 

to secondary care for gout in England between 2006 and 2017, using rheumatoid arthritis (RA) as a 

comparator. We also examined prescribing trends in England for three common gout medications 

(allopurinol, colchicine and febuxostat) over a similar time period.

Materials and Methods

Data sources

Page 4 of 18

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


5

A descriptive ecological study was performed using two population-level datasets to ascertain 

admission and prescription trends. Hospital admissions data were obtained from the Hospital 

Admitted Patient Care Activity records, which form part of the Hospital Episode Statistics (HES) 

dataset [12]. The HES dataset includes coded data on primary and secondary diagnoses for all 

admissions to National Health Service (NHS) hospitals in England from 1st April to 31st March of each 

year. Prescription data were obtained from the Prescription Cost Analysis dataset [13], a record of all 

prescriptions dispensed in the community in England from 1st January to 31st December of each year. 

Both datasets are made publically available on a yearly basis by NHS Digital in their aggregate form. 

Only aggregate, anonymized data were used in our analyses; no patient-level data were used, and, in 

accordance with national guidance, no ethical approval was required. Data validation of primary 

events was not possible, and there were no means of accessing or accounting for missing data. Mid-

year population estimates for England were obtained from the Office for National Statistics [14]. 

Study period and study population

The study periods for admission and prescription data were 1st April 2006 to 31st March 2017 and 1st 

January 2006 to 31st December 2016, respectively; the difference being due to the timeframes 

included in the respective datasets. The focus of our admission analyses was trends in unplanned 

admissions, rather than elective admissions such as day-case attendances for joint aspiration and/or 

injection. Analyses only included admissions in persons aged 20 years and above; chosen because 

the vast majority (99.94%) of gout admissions fell within this age range.

Incidence of gout and RA admissions

For each year of admission data (1st April to 31st March) in the study time period, the incidence of 

unplanned gout admissions in adults in England was calculated and displayed as an annual incidence 

per 100,000 population; the numerator being the number of unplanned finished admission episodes 

with primary diagnoses of gout, the denominator being the mid-year population estimate for people 
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aged 20 and above in England. A finished admission episode was defined as the first period of 

inpatient care under one consultant within one healthcare provider. As a comparator, the incidence 

of unplanned admissions with primary diagnoses of RA in adults was calculated using the same 

methodology.

Length of stay and cumulative bed-day consumption

For gout admissions, we provided annual figures for mean and median lengths of stay in hospital, 

obtained from the HES dataset, and described how the length of stay has changed over the study 

period. We described how the annual number of finished consultant episode bed-days attributable 

to admissions where gout was the primary diagnosis changed between 2006 and 2017, and 

calculated the cumulative number of bed-days attributable to gout admissions over this time period. 

Planned and unplanned gout admissions were included in these analyses due to the nature of the 

data included in the aggregate HES dataset.

Diagnostic coding inclusion and exclusions

Diagnoses in the HES dataset are coded according to the International Classification of Diseases 10 

(ICD-10) system. For gout, the vast majority of admissions were coded as ‘gout, unspecified’ [M10.9] 

or ‘idiopathic gout’ [M10.0]. A small number of admissions due to secondary causes of gout were 

also included in our analyses: ‘lead-induced gout’ [M10.1], ‘drug-induced gout’ [M10.2], ‘gout due to 

impairment of renal function’ [M10.3], and ‘other secondary gout’ [M10.4]. Pseudogout admissions 

were not included in our analyses. Excluded diagnostic codes were: ‘hydroxyapatite deposition 

disease’ [M11.0], ‘familial chondrocalcinosis’ [M11.1], ‘other chondrocalcinosis [M11.2]’, ‘other 

specified crystal arthropathies’ [M11.8], and ‘crystal arthropathy, unspecified’ [M11.9].

For RA, the majority of admissions were coded as ‘rheumatoid arthritis, unspecified’ [M06.9], 

‘seropositive rheumatoid arthritis, unspecified’ [M05.9] or ‘seronegative rheumatoid arthritis’ 

[M06.0]. Additional diagnostic codes included were: ‘rheumatoid lung disease’ [J99.0, M05.1], 
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‘Felty's syndrome’ [M05.0], ‘rheumatoid vasculitis’ [M05.2], ‘rheumatoid arthritis with involvement 

of other organs and systems’ [M05.3], ‘other seropositive rheumatoid arthritis’ [M05.8], 

‘rheumatoid bursitis’ [M06.2], ‘rheumatoid nodule’ [M06.3], ‘other specified rheumatoid arthritis’ 

[M06.8], and ‘palindromic rheumatism’ [M12.3]. Excluded diagnoses were: ‘adult-onset Still's 

disease’ ‘[M06.1], ’inflammatory polyarthropathy’ [M06.4], and ‘juvenile rheumatoid arthritis’ 

[M08.0].

Prescription trend analyses

Three medications (allopurinol, colchicine and febuxostat) were selected for prescription trend 

analyses due to their frequent use and relative specificity for the treatment of gout. Allopurinol and 

colchicine had prescription data available for the full study period. Febuxostat received National 

Institute for Health Care Excellence (NICE) approval in the UK in 2008, and had prescription data 

available from 2010 onwards. All preparations of allopurinol, colchicine and febuxostat listed in the 

Prescription Cost Analysis dataset were included: allopurinol tablets (100mg, 300mg), allopurinol 

liquid (10mg/5ml, 150mg/5ml, 15mg/5ml, 200mg/5ml, 20mg/5ml, 50mg/5ml, 5mg/5ml), allopurinol 

oral solution (100mg/5ml, 100mg/5ml S/F, 300mg/5ml), allopurinol oral suspension (100mg/5ml, 

300mg/5ml), Caplenal tablets (100mg, 300mg), Cosuric tablets (100mg), Uricto tablets (100mg, 

300mg), Xanthomax-100 tablets (100mg), Xanthomax-300 tablets (300mg), Zyloric tablets (100mg), 

Zyloric-300 tablets (300mg), colchicine oral solution (250mcg/5ml), colchicine tablets (250 

micrograms, 500 micrograms), febuxostat tablets (80mg, 120mg), and Adenuric tablets (80mg, 

120mg). NSAIDs and corticosteroids were not selected for analysis due to the multitude of treatment 

indications in addition to gout. We also excluded several less frequently used gout treatments due to 

the small numbers, or lack of, community prescriptions: benzbromarone, probenecid, 

sulfinpyrazone, rasburicase, pegloticase and IL-1 inhibitors. 

Page 7 of 18

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


8

For each year of prescription data in the study period, we adjusted the number of dispensed 

prescriptions for each medication for the mid-year population estimate for adults in England; 

displayed as the number of dispensed prescriptions per 100,000 population. 

Statistical analysis

Chi-squared tests for trend were performed to assess the statistical significance of trends identified 

in the following over the study period: annual incidences of gout and RA admissions; mean and 

median lengths of stay for gout admissions; annual bed-day consumption for gout admissions; and 

medication prescriptions. Trends were deemed to be statistically significant where p<0.05. All 

statistical analyses were performed using Stata 14.0 (StataCorp, College Station, TX, USA). 

Results

All-cause admissions 

Between April 2006 and March 2017, there was an annual average of 14.9 million all-cause hospital 

admissions in England, 35.4% of which were unplanned admissions. All-cause admissions (planned 

and unplanned) increased by 27.5% over the study period, from 13.0 million admissions in 2006/07 

to 16.5 million admissions in 2016/17; unplanned admissions increased by 25.2%, from 4.7 million 

admissions in 2006/07 to 5.9 million admissions in 2016/17. When adjusted for the mid-year 

population estimates for England, there was a 15.4% increase in the incidence of unplanned all-

cause admissions, from 9,222 admissions per 100,000 population in 2006/07 to 10,645 admissions 

per 100,000 population in 2016/17.

Gout admissions

Over the study period, there was an annual average of 5,148 admissions where gout was the primary 

admission diagnosis in adults, 82.0% of which were unplanned admissions. The incidence of 

unplanned gout admissions in adults increased by 58.4% over the study period, from 7.9 admissions 
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per 100,000 population in 2006/07 to 12.5 admissions per 100,000 population in 2016/17 (Figure 1); 

this increase was statistically significant using a chi-squared test for trend (p<0.0001), and was well 

above the 15.4% background increase in the incidence of all-cause unplanned admissions. In 

contrast, unplanned admissions with primary diagnoses of RA (which represented 4.2% of all primary 

RA admissions; the vast majority being elective/day-case admissions) decreased by 50.2% over the 

study period, from 8.6 admissions per 100,000 population in 2006/07 to 4.3 admissions per 100,000 

population in 2016/17 (Figure 1; p<0.0001). 

Unplanned gout admissions increased as a proportion of all unplanned hospital admissions, from 

0.065% in 2006/07 to 0.090% in 2016/17, while unplanned RA admissions decreased as a proportion 

of all unplanned admissions, from 0.071% in 2006/07 to 0.031% in 2016/17.

Length of stay

The mean length of stay for gout admissions (planned and unplanned) was 7 days in 2006/07 and 6 

days in 2016/17; the median length of stay was 4 days in 2006/07 and 3 days in 2016/17. The 

changes in mean and median lengths of stay for gout admissions were not statistically significant 

(p=0.40 and p=0.55, respectively). In comparison, the mean length of stay for all-cause hospital 

admissions was 6 days in 2006/07 and 5 days in 2016/17; the median length of stay was 2 days in 

2006/07 and 1 day in 2016/17. Cumulatively, gout admissions accounted for 349,768 bed-days 

between April 2006 and March 2017; increasing from 24,804 attributable bed-days in 2006/07 to 

34,389 attributable bed-days in 2016/17 (p<0.0001).

Prescription data

Community prescriptions dispensed in England for allopurinol, colchicine and febuxostat between 

January 2006 and December 2016 are shown in Table 1. Prescriptions for allopurinol increased by 

71.4% over the study period, from 7,412 prescriptions per 100,000 population in 2006 to 12,707 

prescriptions per 100,000 population in 2016 (p<0.0001). Colchicine prescriptions increased by 
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165.6%, from 394 prescriptions per 100,000 population in 2006 to 1,046 prescriptions per 100,000 

population in 2016 (p<0.0001). Febuxostat prescription data were available from 2010. Since then, 

prescriptions for febuxostat have increased nearly 20-fold, from 15 prescriptions per 100,000 

population in 2010 to 300 prescriptions per 100,000 population in 2016 (p<0.0001). 

Discussion

We found that unplanned gout admissions in England increased by 58.4% between April 2006 and 

March 2017, while unplanned RA admissions halved over the same time period. Gout admissions 

have increased as a proportion of all hospital admissions; accounting for 349,768 bed-days, 

cumulatively, over the study period. Community prescriptions for three common gout medications 

(allopurinol, colchicine and febuxostat) increased by 71.4%, 165.6% and 20-fold, respectively.

Comparison with other studies

Our findings complement those of previous studies, which have shown an increasing inpatient 

burden of gout in many countries worldwide [2-5, 15, 16]. A study of hospitalization trends in the 

United States using the Nationwide Inpatient Sample database demonstrated an increase in the 

annual hospitalization rate for patients with a primary discharge diagnosis of gout, from 4.4 to 8.8 

per 100,000 adults between 1993 and 2011; this contrasted RA, where a reduction from 13.9 to 4.6 

hospitalizations per 100,000 adults was seen [16]. Hospitalizations due to gout in Canada doubled 

between 2000 and 2011, while hospitalizations due to RA fell by 49% [2]. A registry study performed 

in Sweden between 1998 and 2015 also highlighted a doubling of gout hospitalizations, contrasting a 

78.9% reduction in RA hospitalizations [4]. Furthermore, our data demonstrate that the increase in 

gout admissions evident in England between 1999 and 2009 [15] has continued inexorably in recent 

years.  

A key driving force behind the increasing number of gout admissions demonstrated in our study is 

likely to be the rising incidence and prevalence of gout in the UK general population [1]. This has 
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been associated with an ageing, multimorbid population, changing lifestyle and dietary factors, and 

a growing epidemic of the metabolic syndrome [17]. Management of gout also remains suboptimal; 

less than a third of incident gout patients received ULT within 12 months of diagnosis in a large UK-

based primary care cohort in 2012 [1]. In those prescribed ULT, adherence was poor [1]. Although 

community prescriptions for gout medications were seen to increase in our study, we are unable to 

comment on adherence or whether appropriate dose escalation occurred to meet serum uric acid 

targets. Recently published BSR national audit data on gout management in UK rheumatology clinics 

found that serum uric acid targets of ≤360 μmol/l and <300 μmol/l were achieved in only 45% and 

25% of patients, respectively, by 12 months [18]. An audit of gout management in UK primary care 

noted similar findings, with only 38% of ULT-treated gout patients reaching a target serum uric acid 

level of ≤360 μmol/l [19].

Strengths and limitations of the study

A significant advantage of this study is the use of population-level datasets, rather than sampled 

data; providing us with reliable estimates of gout admissions across England. These datasets also 

enable us to capture quantifiable data on the economic burden of gout, including length of stay and 

bed-day consumption data. The mean and median lengths of stay for gout admissions remained 

relatively long in 2016/17, at 6 and 3 days, respectively; with no significant changes occurring during 

the study period. Prolonged hospital stays, on a background of increasing numbers of gout 

admissions, place further strain on health resources: the NHS England 2018/19 National Tariff for a 

single gout admission varied from £852 for up to a 5-day admission in a patient with minimal 

comorbidities to £5662 for an admission lasting up to 53 days in a patient with maximal 

comorbidities [20]. 

An important limitation with descriptive analyses is the inability to make inferences about the 

directionality of identified trends. For example, it is likely that the observed increase in the number 

of prescriptions for common gout medications has occurred in response to the growing burden of 
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gout in hospitals and the general population. We cannot exclude the possibility that the increasing 

number of prescriptions for ULT may have contributed to the increase in gout admissions due to 

inadequate co-prescription of prophylaxis. The concomitant increase in colchicine prescriptions over 

the study period would go against this; however, it is not possible to differentiate colchicine 

prescriptions for acute gout flares versus longer-term prophylaxis in these aggregate datasets. 

Population-level studies are also subject to the ecological fallacy, where making inferences about 

individuals based on aggregate data can be misleading. Analyses of individual-level data is required 

to delineate whether the observed increase in gout admissions has been predominantly due to first 

presentations to hospital, re-admissions, or a combination of both. 

Historically, there have been concerns about the accuracy of the diagnostic coding upon which the 

HES dataset is based, and its potential impact on the interpretation of admission trends. The 

introduction of the “Payment by Results” payment system into NHS Trusts between 2003/04 and 

2006/07 was associated with significant improvements in the accuracy of diagnostic coding, 

particularly the primary diagnostic coding upon which this study is based [21, 22]. We can therefore 

be more reassured about the accuracy of diagnostic coding data included in our study timeframe. 

Furthermore, our demonstration that gout admissions have increased as a proportion of all hospital 

admissions, while RA admissions have fallen over the study period, suggests that the observed rise in 

gout admissions was not down to improvements in diagnostic coding alone. One must also consider 

admissions in which gout flares occurred as secondary diagnoses, rather than primary diagnoses; 

these data will not have been captured in our analyses, leading to an underestimate of the overall 

inpatient burden of gout. 

Clinical and public health implications

Our finding of an increase in gout admissions since 2006 must act as a call-to-arms to 

rheumatologists and front-line clinicians alike to ensure we aggressively manage this condition. We 

need to seize the opportunity to reduce the 34,389 bed-days per annum currently being used for the 
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inpatient treatment of gout attacks in England. Potential strategies include the introduction of a 

“door-to-needle” time to encourage the prompt aspiration of joint effusions to help elucidate the 

diagnosis, alleviate symptoms, and, ultimately, reduce the length of stay. Timely access to 

admission-avoidance pathways, for example urgent-access rheumatology clinics and specialist nurse 

helplines, for patients with gout attacks are likely to reduce the need for admission; these pathways 

have been widely adopted for other inflammatory arthritides, particularly RA, and are likely to have 

contributed to the decline in the number of acute hospital admissions due to RA. Most importantly, 

adoption of recent guidelines recommending that ULT be offered to all gout patients, combined with 

education about the importance of adherence, dose-escalation and flare prophylaxis, will be 

essential if successes in the management of RA are to be replicated with gout [10]. 

Conclusions

Unplanned gout admissions increased by 58.4% in England between 2006 and 2017. There are highly 

effective medications available to treat and prevent gout attacks; we must seize the opportunity to 

reduce the inpatient and community burden of gout through more widespread use of urate-lowering 

therapy, with dose escalation to meet serum urate level targets, and increased utilization of 

admission-avoidance pathways. 

Key messages

 Acute hospital admissions due to gout have increased significantly in England since 2006, 

contrasting acute admissions due to RA.

 Gout management guidelines and admission-avoidance pathways must be implemented if 

we are to reduce the inpatient burden of this condition.
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Figure Legends:

Figure 1. Trends in the incidence of unplanned admissions due to gout and RA in England between 

April 2006 and March 2017. Incidences, as shown, are given per 100,000 adult population.

Table 1. Community prescriptions dispensed in England for allopurinol, colchicine and febuxostat 

between January 2006 and December 2016. For each year of data, the number of prescriptions 

dispensed for each medication is shown, in addition to the number of prescriptions dispensed per 

100,000 adult population. 
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1

Allopurinol Colchicine Febuxostat

Year Number of 

prescriptions

Prescriptions 

per 100,000 

population

Number of 

prescriptions

Prescriptions 

per 100,000 

population

Number of 

prescriptions

Prescriptions 

per 100,000 

population

2006 2,856,557 7,412 151,783 394 - -

2007 3,042,428 7,822 168,058 432 - -

2008 3,260,541 8,302 197,628 503 - -

2009 3,470,461 8,766 226,606 572 - -

2010 3,691,230 9,234 250,192 626 5,982 15

2011 3,911,632 9,683 286,883 710 23,638 59

2012 4,200,148 10,314 327,503 804 41,350 102

2013 4,515,803 11,005 373,555 910 63,739 155

2014 4,850,422 11,713 406,721 982 86,664 209

2015 5,111,110 12,233 424,863 1,017 104,647 250

2016 5,357,400 12,707 441,071 1,046 126,284 300
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