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Healthcare-related impact of gout
in hospitalized patients in Spain
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To analyze the epidemiology, clinical features and costs of hospitalized patients with gout during

the last decade in Spain. Retrospective observational study based on data from the Minimum Basic
Data Set (MBDS) from the Spanish National Health Service database. Patients =18 years with any
gout diagnosis at discharge who had been admitted to public or private hospitals between 2005 and
2015 were included. Patients were divided in two periods: p1 (2005-2010) and p2 (2011-2015) to
compare the number of hospitalizations, mean costs and mortality rates. Data from 192,037 patients
with gout was analyzed. There was an increase in the number of hospitalized patients with gout
(p<0.001). The more frequent comorbidities were diabetes (27.6% of patients), kidney disease (26.6%)
and heart failure (19.3%). Liver disease (OR 2.61), dementia (OR 2.13), cerebrovascular diseases (OR
1.57), heart failure (OR 1.41), and kidney disease (OR 1.34) were associated with a higher mortality
risk. Women had a lower risk of mortality than men (OR 0.85). General mortality rates in these
hospitalized patients progressively increased over the years (p <0.001). In addition, costs gradually
rose, presenting a significant increase in p2 even after adjusting for inflation (p=0.001). A progressive
increase in hospitalizations, mortality rates and cost in hospitalized patients with gout was observed.
This harmful trend in a preventable illness highlights the need for change and the search for new
healthcare strategies.

Gout is a common form of inflammatory arthritis that leads to substantial morbidities and impairs patients’
quality of life. It is caused by the deposition of monosodium urate crystals within the joints and other tissues',
producing attacks with significant pain, with increasing evidence linking it to subclinical inflammation, cardio-
vascular risk and associated comorbidities*™*.

Today, monosodium urate crystal formation can be effectively avoided with urate-lowering therapy. However,
the evidence indicates that this effective treatment is not provided for a majority of patients’. This lack of treat-
ment effectiveness is most apparent in the number of patient hospitalizations due to gout attacks or comorbidities.

According to recent research, there is an increasing trend in the prevalence of gout in Western countries®.
Thus, the prevalence of gout in the UK in 1991 had increased threefold compared with estimates from the 19705,
and similar trends were confirmed in several more recent studies in other nations®®. Although reasons for this
are unknown, some risk factors, longer life expectancy and increased awareness of the disease among health
professionals have been indicated as potential contributing factors!’.

If this holds true, health services should develop strategies to improve the diagnosis and treatment of this
disease. To determine the impact of gout during the last decade in our country, our main objective was to analyze
the epidemiology, clinical features and costs of hospitalized patients with gout during the last decade in Spain.

Methods
Study population. Retrospective observational study based on data from the Minimum Basic Data Set
(MBDS) from the Spanish National Health Service database, which includes hospitalizations in the Spanish
population.

The MBDS contains demographic data, diagnoses, comorbidities and complications presented by patients, as
well as the diagnostic techniques and surgical procedures employed during their hospitalization. Diagnoses are
coded according to the International Classification of Diseases (9th Revision, Clinical Modification-ICD-9-CM),
which allows for classifying the episodes into diagnostic-related groups (DRGs).

Data was requested from the Ministry of Health; specifically, access to the Discharge Hospital Registry of
the MBDS for the pertinent information on patients> 18 years with any gout diagnosis at discharge who had
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been admitted to public or private hospitals between 2005 and 2015. The requested data included the following
diagnostic codes as a primary or secondary diagnosis using International Classification of Diseases-9 (ICD-9):
274.0: gout arthropathy. 274.00: gout arthropathy, unspecified. 274.01: Gout arthropathy, acute. Gout attack.
Podagra. 274.02: Chronic gout arthropathy without tophi. 274.03: Chronic gout arthropathy with tophi/Chronic
tophaceous gout. 274.1: Gout nephropathy. 274.10: Gout nephropathy, not specified. 274.11: Gout nephrolithiasis.
274.19: Other. 274.8: Gout with other specified manifestations. 274.81: Tophi on the ear. 274.82: Tophi on other
sites. Tophi in the heart. 274.89: Gout with other manifestations. 274.9: Gout, non-specified.

Regarding the general inpatient population, we obtained data on the total number of discharges, the mean
duration of the hospital stays, overall in-hospital mortality and costs for the entire population included in the
MBDS.

Patients were divided in two periods of time: period 1 (p1), which comprises years 2005-2010; and period
2 (p2), including years 2011-2015. Total number of hospitalizations, mean costs and mortality rates were com-
pared between both groups.

In addition, the presence of comorbidities such as diabetes, congestive heart failure (CHF), acute myocardial
infarction (AMI), cerebrovascular disease (CVD), liver disease, dementia and kidney disease were identified by
ICD-9 MC codes for the analysis of this study.

As a secondary objective, a sub-analysis of patients discharged with a main diagnosis of gout was also car-
ried out.

Statistical analysis. The full cohort of patients with a primary or secondary diagnosis of gout at discharge
was analyzed. Mean and standard deviation were used for the description of continuous quantitative variables.
Qualitative variables are described by absolute frequencies and relative frequencies are expressed as a percentage.

Comparisons between continuous quantitative variables were performed using the Student t-test for inde-
pendent groups. The analysis of frequencies between qualitative variables was carried out using the Chi-squared
test (?) or the exact Fisher test (if N < 20, or if any value in the table of expected values was less than 5).

In order to identify factors independently associated with mortality in these patients, a multivariate analysis
was performed using forward stepwise logistic regression based on the improvement of the Likelihood Ratio
(LR). The possible predictors were introduced as independent variables, including age, gender, diabetes, CHF,
CVD, AML, liver disease, dementia and kidney disease, and mortality as the dependent variable. The magnitude
of its adjusted effect was expressed by the odds ratio and 95% of its confidence interval (CI).

SPSS software version 21 was used to analyze the data. Statistically significant differences were considered
for an error probability of less than 5% (p <0.05).

Results

The study cohort consisted of 192,037 patients with a discharge diagnosis of gout during the period 2005-2015,
among the 40,397,139 total discharges during the same period in the National Health System. This means that the
0.48% of hospitalization discharges in our country presented gout among the discharge diagnosis; in 10,512 cases
gout was the primary cause of the hospitalization, and in 181,525 cases it appeared as part of another diagnosis.

In the study population, 158,646 were males (82.6%) and total mean age at hospitalization was 72.1+12.6 years.
The number of hospitalizations, as assessed by discharge diagnosis, increased each year (Fig. 1). Concerning the
outcome of the hospitalization, 91.6% (175,948) were discharged from hospital, 3.6% (6,870) were transferred to
another center, and 4.3% (8,179) died. The average stay decreased during the time of the study from 11 days in
2005 to 8.9 days in 2015 (Table 1), which yielded statistically significant differences between p1 and p2 (p <0.001).

The main comorbidities in these patients were DM2 (27.6% of the study population), kidney disease (26.6%),
CHF (19.3%), AMI (7.4%), CVD (6.7%), liver disease (2.7%) and dementia (1.4%) (Table 2).

Regarding mortality during hospitalization, the percentages progressively increased, reaching the highest rates
in 2015 with 4.9% (Table 1), with statistically significant differences between p1 and p2 mortality rates (p <0.001)
The mean age of death was 77.3 years in males and 83.1 years in females (p <0.01).

The multivariate analysis revealed factors associated with risk of mortality related to gout. Hence, in the
study population, women had a lower risk of mortality (OR 0.85, 95% CI 0.80-0.90) than men, and older age
was associated with a greater risk of mortality (OR 1.06, 95% CI 1.05-1.06). Other conditions that were associ-
ated with an increased mortality were: CVD (OR 1.57, CI 95% 1.46-1.49), CHF (OR: 1.41, CI 95% 1.34-1.49),
liver disease (OR 2.61, CI 95% 2.34-2.9), kidney disease (OR 1.34, CI 95% 1.28-1.41) and dementia (OR 2.13,
CI 95% 1.88-2.42). In the case of type DM2, a significantly lower risk of mortality was observed (OR 0.92, CI
95%, 0.87-0.96).

The average cost increased over time, with a minimum of 4,219 €/stay in 2005 and a maximum of 5,384 €/
stay in the last year of analysis (Table 3). Mean costs per patient in p2 were higher than in p1 (5232.40 versus
4664.50, p=0.02). Moreover, these costs are 9% higher than the mean cost for medical hospitalization in the
MBDS. When adjusting for retail price index (RPI), these differences disappeared (p=0.78). However, when
comparing total costs per year (in millions of euros [€]), costs in p2 where significantly higher than p1 even after
RPI adjustment (109,520 versus 77,050, p=0.001).

A continuous and linear annual increase in the number of patients with any discharge diagnosis of gout was
observed from 2005 (12,851 patients) to 2015 (23,320), with a mean of 14,696 patients per year in p1 and 20,772
in p2 (p<0.001).

Regarding gout as a primary diagnosis, among the 192,037 discharged patients, 10,512 met this condition in
the whole period. Of these, 85.9% were male, and mean age at hospitalization was 65.4 £ 14.7 years. 4555 (43.4%)
patients were at least 70 years old. By gender, mean age was 64.02 £ 14.43 years in males and 73.9 + 13.69 years
in females (p <0.001). The main comorbidities in these patients were kidney disease (20.0%), DM2 (19.9%)

Scientific Reports |

(2021) 11:13287 | https://doi.org/10.1038/s41598-021-92673-3 nature portfolio



www.nature.com/scientificreports/

A
30,000

25,000

20,000
/ ess=s Number of in-patients

15,000 7 /

10,000
5,000
0 T T T T T T T T T T :
'\9& f\,@b %QQ(\ %QQ% f\?bo’ m&g %QQ '190 m& fv& m&
B
60

" /
40 e
30

20 Hospitalization rate

10

0 L S S N e B B e E—]
SSESTSgFsFesye
N 8 8 8 N 888N SN

Figure 1. (A) Number of hospitalizations by year in Spain. (B) Hospitalization rate per 10,000 hospitalizations
by year in the MBDS.

Year Mean hospital stay (mean+SD) | Mortality (%)
2005 11.00 (12.25) 532 (4.1%)
2006 10.63 (10.81) 479 (3.6%)
2007 10.46 (10.6) 544 (3.9%)
2008 | 10.58 (11.17) 601 (3.9%)
2009 10.33 (11.02) 630 (3.9%)
2010 9.96 (10.37) 658 (3.9%)
2011 | 9.62(9.86) 781 (4.2%)
2012 9.21(10.27) 897 (4.7%)
2013 9.09 (9.42) 926 (4.5%)
2014 8.94 (9.37) 991 (4.5%)
2015 | 8.90(9.77) 1139 (4.9%)
Total 9.74(10.37) 8,178(4.3%)

Table 1. Mean hospital stays and in-hospital mortality for gout in Spain.

and CHF (4.4%). Some other comorbidities that were investigated in these patients were: AMI (2.7%), CVD
(3.2%), liver disease (1.4%) and dementia (0.8%). All these comorbidities were significantly lower (p <0.05) in
this group than in the group of any gout diagnosis. Among all patients with gout as primary diagnosis, 62.6% of
males and 45.6% of women did not show any comorbidity (p < 0.05). 98.0% of patients (10,236) were discharged,
1.5% (156) were transferred to another center, and 0.5% (56) died. Considering mean age at death, there were
no statistically significant differences in gender distribution in this group (males 76.58 £ 11.13 years and females
76.9 £13.8 years). The mean stay of these patients was 6.71 + 6.8 days with an average cost of 3,471 +2,678€. Mean
cost per patient and year of treatment in those patients with gout as primary diagnosis was higher in p2 than in
pl (3971€ versus 2983€, p <0.001) (Supplementary Fig. 1).
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Disease % of patients (any gout diagnosis) | % of patients (gout as primary diagnosis)
Diabetes 27.6 19.9

Kidney failure | 26.6 20

CHF 19.3 4.4

AMI 7.4 2.7

CVD 6.7 3.2

Liver disease 2.7 1.4

Dementia 1.4 0.8

Table 2. Comorbidities associated in gout as main diagnosis and gout as any diagnosis. CHF congestive heart
failure, AMI acute myocardial infarction, CVD cerebrovascular disease.

Mean cost per patient € Mean cost per patient RPI Cost/year millions € RPI
Year (mean +SD) adjusted* Cost/year millions € | adjusted
2005 4219 (3513) 5113 54.2 65.7
2006 4269 (4188) 4964 56.2 65.3
2007 4459 (4083) 5065 61.6 69.9
2008 4838 (4491) 5268 74 80.6
2009 4997 (4605) 5396 80.8 87.3
2010 5205 (5537) 5564 87.5 93.5
2011 5285 (5930) 5480 99.5 103.1
2012 5247 (5357) 5325 100.6 102.1
2013 5166 (5318) 5109 107.3 106.1
2014 5080 (4810) 5013 112.3 110.8
2015 5384 (4908) 5384 125.5 125.5
Total 4999 (4935) - 959.5 -

Table 3. Annual costs of hospitalization in gout patients in Spain. RPI retail price index. *Adjusted in
relationship to 2015.

Three specialties attended 80.6% of the patients with gout as main discharge diagnosis: Internal Medicine, with
3852 admissions (36.6%), Rheumatology, with 2600 (24.7%) and Orthopedics, with 2,033 (19.3%); the average
number of patients per year was 350, 236 and 185, respectively. Mean length of stay of patients was shorter in
Orthopedics, with a mean of 4.85+6.78 days, followed by Rheumatology (6.52 +5.65) days and Internal Medicine
(7.76 £6.83 days). The cost was lower in patients admitted by the Rheumatology service (Supplementary Table 1).

Multivariate analyses revealed factors associated with an increased risk of mortality in the group of gout as
primary diagnosis: CHF (OR 3.39, CI 95% 1.74-6.63), AMI (OR 3.34, CI 95% 1.41-7.91), and older age (OR 1.06,
CI 95% 1.03-1.08). Patients with gout as a primary diagnosis were younger (p <0.05) and had less comorbidity
than patients in the full study population (p <0.05) (Table 2).

Discussion

This observational study collected data on patients discharged with a diagnosis of gout during 2005-2015 in
hospitals of the Spanish National Health Service, and analyzed characteristics of their hospitalizations. There
was a steady increase in the number of admissions with gout during the study period, with an annual increase
of 5.4% over 10 years. These data are consistent with previous publications'»'?. Rai et al. reported a twofold
increase in gout hospitalizations from 2000 to 2011 in the Canadian population, doubling gout costs over the
same study period'?; this figure is similar to our results. This upward trend was not observed in the MBDS of
Spanish national hospitalizations'. In addition, the average stay for hospitalized gouty patients was 9.7 days,
which was higher (p <0.01) than the average hospitalization for the general population (mean of 7.2 days for
medical conditions during the same period)'. Analyzing this increase in the length of hospitalizations in gout
patients, we hypothesize that the main contributing risk factors might be the presence of comorbidities, such
as DM2 or kidney failure.

Our study reveals that in-patients with gout have a high burden of comorbidities. The comorbidities that
showed stronger associations with gout were DM2 (27.6%), CHF (19.3%) and renal disease (26.6%). It is well
known that these comorbidities produce an increase in the rates of morbidity and mortality, with a correspond-
ing impact on the use of resources and their associated costs'®. Certain components of metabolic syndrome and
renal disease are associated with gout and gout duration'é. Regarding DM2, its relationship with gout is more
controversial; individuals with DM2 have a lower risk of developing gout, but patients with gout have an increased
risk of developing diabetes!”. Cardiovascular diseases have been widely described in patients with gout'®, and
there is growing experimental evidence that supports an effect of high concentrations of urate on endothelial
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dysfunction'. Regarding renal disease, it has been reported that 20% of adults with gout have chronic kidney
disease > stage 4 and above®. Interestingly, Singh et al. found that renal failure, heart failure, and diabetes were
associated with a longer hospital stay for a hospitalization due to gout in a multivariable analysis?'.

Regarding mortality, around 4-5% of the study patients with a diagnosis of gout died during their hospitali-
zation. Mortality increased from 2005 to 2015 in both absolute and relative terms (4.1-4.9%, equating to a 0.8%
increase), whereas mortality for any cause in the MBDS increased only 0.4% (3.3-3.7%)"*. This lower death rate
for other medical problems suggests that gout, with its higher risk of mortality, warrants the development of
new health strategies to reverse this trend. This conclusion was reached in previous studies, notably a systematic
review that encompassed seven long-term studies®”. Lottmann et al. observed that the increased mortality risk
in gouty patients was around 1.2-1.8 higher compared to those without gout. This risk was particularly true
of patients with comorbidities. These results are similar to those presented in our study. It is also interesting
that the mean age of death in patients with gout was lower than expected (77.3 years in males and 83.1 years in
females), being significantly lower than that of general population (78.8 and 84.8 years for males and females,
respectively, during the same period of time)'* (p <0.01). This difference is especially pronounced in female gout
patient subgroup with gout as the main discharge diagnosis, where the mean age at death of women was 76.9 years
without difference with males and with difference of almost 6-8 years lower compared to the expected age of
death in females the general population. This data highlights that we must pay special attention to female gout.

Studies on the costs of gout patient hospitalizations remain very scarce”. Our results showed an increase in
crude costs per patient that disappeared when adjusted by the rate of inflation, probably due to reduction in the
hospitalization average stage. However, since the number of gouty patients has risen, there has been a two-fold
increase in costs even after adjusting for inflation.

An important strength of our study is its large population-based dataset, with over 10 years of follow-up; the
MBDS provides an accurate compilation of all hospitalizations in our country. As shown in previous studies,
the MBDS has proven to be reliable and valuable for descriptive and evaluative purposes®’. Some limitations
should be noted. Firstly, some data are not reported in the hospitalized patients in our cohort, such as treatment
or blood test results that are not available in the MBDS. In addition, the study population included patients who
were admitted to a hospital for any reason, when gout might have been the only comorbidity. Furthermore, costs
are based on the average cost per hospitalized bed-day, which should be taken into consideration when assess-
ing these data. Finally, the validity of gout as a discharge diagnosis in the Spanish National Hospital Discharge
Database has not been evaluated. However, Singh et al. found an accuracy of administrative codes with ICD-9
for gout that yielded 86% sensitivity (95% CI, 78%-96%), 95% specificity (95% CI, 91%-100%), 86% positive
predictive value, and 95% negative predictive value. They concluded that administrative codes can be used for
health services outcomes research in gout™.

In conclusion, we observed a progressive increase in hospitalizations, cost and mortality rates in hospitalized
patients with gout over the study period. This worrisome trend in a preventable illness highlights the need for
change and the search for new healthcare strategies.
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