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Summary

OBJECTIVE: To characterise adherence and treat-to-tar-
get (T2T) strategy in gout patients within a Swiss tertiary
hospital.

METHODS: Consecutive presenting patients with proven
gout were prospectively included in this cohort. Symp-
toms, comorbidities, medication and laboratory values
were assessed (during hospitalisation and at planned 3-
and 12-month follow-up assessments).

RESULTS: 116 patients (98 men) with a mean age of 67
(range 23–94 years) were included, 74% of whom had ac-
tive arthritis. Comorbidities were frequent: hypertension,
renal impairment, and obesity were present in 72, 55 and
35% of patients, respectively. Thirty-five percent of pa-
tients received urate-lowering treatment at inclusion. Only
62 and 50% attended the 3- and 12-month follow-up. The
target serum uric acid level of <360 μmol/l was achieved
in 22 and 57% of patients by the 3- and 12-month follow-
up visits, respectively. Patients followed up by rheumatolo-
gists reached the target serum uric acid at follow-up more
often than those that were not (p = 0.033). Median daily al-
lopurinol dose at 12-month follow-up was 300 mg in those
achieving T2T and 100 mg in the others (p = 0.033). Flares
occurred during the first 3 months in 52% and during the
subsequent 9 months in 47% of patients.

CONCLUSION: Only half of patients attended the planned
follow-up visits, indicating low awareness for gout. Of
those attending follow-up, only approximately 50% had
achieved the serum urate target at 12 months. Although
new treatments are available, care for gout patients re-
mains insufficient, notably in difficult-to-treat multimorbid
patient subsets as described in this cohort.
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Introduction

Gout is the most common inflammatory joint disease in
adults and is caused by the deposition of monosodium
urate crystals in the joints or soft tissue [1]. Gout flares are
extremely painful and have an acute onset. The typical at-
tack lasts for several days and is followed by asymptomatic
intervals. If left untreated, chronic gout with nephrolithia-
sis [2] and the formation of tophi in various internal organs
can also occur [3–5].

According to the American College of Rheumatology
(ACR) / European League Against Rheumatism (EULAR)
gout classification criteria 2015 [6], arthritis is classified as
gout in the presence of a typical presentation, laboratory
findings or imaging, even without synovial fluid analysis.

The prevalence of gout ranges from 1 to 3% in Europe [7]
and is 3.9% in the US [8], but is increased in patients with
impaired renal function and those having a reduced uric
acid excretion [9, 10]. Incidence rates increase exponen-
tially with higher serum uric acid levels [11]. The annual
incidence rate in patients with uric acid levels above 9 mg/
dl (535 μmol/l) is as high as 4.9% [11].

The disease can be debilitating and impacts on function
and quality of life [12]. Gout is associated with increased
all-cause disease mortality [13]. The total disability-adjust-
ed life years because of gout has increased globally be-
tween 2007 and 2017 by 30% [14]. Moreover, hyperuri-
caemia, and hence gout, is a cardiovascular risk factor [15]
and an independent risk factor for hypertension [16] and
diabetes [17]. Comorbidities are thus prevalent [18]. In
multimorbid patients, flares of gout are notably frequent,
because of diuretic treatment or renal function impairment
[19, 20]. Gout can be cured if the serum urate level is
permanently lowered below a proposed threshold of 360
μmol/l [21]. Despite the huge impact of gout on health and
the establishment of treat-to-target (T2T) strategies [22],
treatment remains unsatisfactory to date. In a French co-
hort, the serum uric acid (SUA) target (<360 μmol/l) was
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achieved in about a quarter of the patients in the first year
of therapy [23]. New register data from the US suggest
that only one third of the patients with gout are under urate
lowering treatment [8]. In another register study from the
Netherlands, only 51% of the patients had ULT medication
coverage of at least 80% of the study days [24].

Most of these data stem from cross-sectional register stud-
ies, which precludes detailed analysis of the factors associ-
ated with failure of reaching the SUA target.

Subsets of patients (e.g., hospitalised patients) are proba-
bly even more difficult to treat, owing to existing comor-
bidities (e.g., reduced kidney function) and to polypharma-
cy [25].

We therefore aimed to study treatment adherence and out-
come, and to analyse potential factors for treatment failure
in a population of gout patients seen in a university hospi-
tal.

Materials and methods

Patient cohort and data collection
We used existing reporting guidelines for observational
studies such as Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) [26, 27] for this
longitudinal cohort study. Patients seen by a rheumatol-
ogist because of a gout flare at the University Hospital
Basel, either in the inpatient department or the outpatient
clinic were asked to participate in our single-centre gout
cohort. The study was approved by the ethics committee
(EKNZ 75/2012), and all subjects gave written informed
consent. The inclusion period was between January 2013
and April 2017. At presentation, patients were invited for
follow-up visits at 3 and 12 months after inclusion; patients
under the age of 18 years were excluded. A rheumatologist
performed the 3- and 12-month follow-up assessments at
the rheumatology clinic. In between the follow-up visits,
the patients were not restricted in their choice of caring
physician.

Gout was diagnosed either by detection of urate crystals
in joint aspirates or by fulfilment of the American College
of Rheumatology classification criteria for gout [28]. Dual
energy computed tomography (DECT) with characteristic
findings for gout was used to confirm crystal deposition
when a synovial analysis was not available [29]. Chronic
gout was defined as a disease lasting more than 12 months.
At each visit, the following were assessed: (i) clinical man-
ifestation of gout (acute flares, arthritis, tophi and number
and localisation of involved joints) including number of
gout flares, disease duration; (ii) laboratory parameters
(SUA, creatinine, C-reactive protein [CRP]); and (iii) co-
morbidities (history of diabetes, hypertension, renal insuf-
ficiency [30], myocardial infarction, stroke, dyslipidaemia,
autoimmune disease, organ transplantation, nephrolithiasis
and body mass index [BMI in kg/m2]) and current med-
ication. The patient interviews and assessments were stan-
dardised and defined in the study protocol. The data were
collected in an electronic database (Secu Trial®) managed
by the hospital’s clinical trial unit.

Patients who missed the 3- or 12-month visits were con-
tacted by telephone and asked for their reasons for not at-
tending. These data were collected retrospectively. SUA
levels from patients without follow-up data were retrieved

from general practitioner (GP) or hospital files in 12 pa-
tients.

Statistical analysis
Patients who achieved the SUA target of 360 μmol/l (ac-
cording to the EULAR guidelines 2016 [31]), at the 3-
and/or 12-month follow-up were compared with patients
who did not achieve the SUA target with respect to clinical
characteristics, gout presentation and laboratory data. Pa-
tients who suffered from acute gout attacks by the 3- or
12-month follow-up were excluded from the SUA outcome
analysis [32, 33]. We also compared patients with or with-
out flares during the follow-up period (between 3- and
12-month follow-up or at 12-month follow-up presenta-
tion).

Categorical variables were reported as frequencies and
compared using Pearson’s χ2-tests or Fisher’s exact-tests.
Continuous variables showing normal distribution were re-
ported as means and standard deviations and compared us-
ing the Mann-Whitney U-test. Continuous data showing
non-normal distribution were reported as medians and in-
terquartile ranges (IQRs). All analyses were conducted us-
ing Graph Pad Prism Version 8 (GraphPad Software, Inc.,
La Jolla, CA USA). A significance level of α = 0.05 was
maintained for all analyses.

Results

Patient characteristics at baseline
Between January 2013 and April 2017, 116 patients were
included (2013 n = 38, 2014 n = 41, 2015 n = 26, 2016
n = 8, 2017 n = 3). Fifty-two percent of the patients were
hospitalised at the time of inclusion. The vast majority of
patients had either crystal- (98 patients, 84.5%) or DECT-
proven gout (7 patients). All patients fulfilled the ACR
1977 criteria for gout [28]. At baseline, 74% of patients
presented with a flare. Fifty-seven (49.1%) patients had
chronic disease, including 14 patients with longstanding
disease of over 10 years. In one patient, spinal gout was
detected. At baseline, 41 patients were on ULT, either al-
lopurinol (n = 36) or febuxostat (n = 5). Allopurinol daily
doses were 50 mg in 1 patient, 100 mg in 19, 150 mg in
1, 200 mg in 5, 300 mg in 8 and 400 mg in 2. Febux-
ostat daily doses were 60 mg in one and 80 mg in four
patients. The mean daily dose of allopurinol was 135 mg
(range 50–400, SD 115). Thirty patients received prophy-
lactic treatment: colchicine (26 patients), prednisone (2 pa-
tients), or nonsteroidal anti-inflammatory drugs (NSAIDs;
2 patients). Twenty-eight patients received flare treatment
with colchicine (9), prednisone (8) or nonsteroidal anal-
gesics (11).

The most prevalent comorbidity was hypertension, fol-
lowed by chronic kidney disease and obesity. Detailed pa-
tient characteristics and laboratory data at the time of in-
clusion are given in table 1.

Follow-up
Seventy-two of 116 patients (62.1%) attended the 3-month
follow-up and 58 (50%) the 12-month follow-up (fig. 1).
Six patients presented at the 12-month but not at the
3-month follow-up. Twelve patients died during the fol-
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low-up period. Causes of deaths were malignant diseases
(n = 5), cardiac failure (n = 2), sepsis (n = 1) and unknown
(n = 4).

Three patients were hospitalised at the time of the 3-month
follow-up and four at the 12-month follow-up. Additional-
ly, two patients were immobilised, and two suffered from
dementia and were thus unable to attend the follow-up vis-
its. Four patients indicated GP visits as the reason for their
absence from follow-up visits. Twenty-five patients with-
drew consent, and six patients were lost to follow up for
unknown reasons. Thirty-five percent (n = 40) of the in-
cluded patients were treated in the rheumatology outpatient
clinic.

At the 3-month follow-up, three patients reported one new
comorbidity (obesity, nephrolithiasis and diabetes); at the
12-month follow-up one patient reported de novo chronic
kidney disease (CKD) and two de novo diabetes. None
of these patients achieved the SUA target level at 3- or
12-month follow-up.

Figure 1: Flowchart of the prospective gout cohort at the Universi-
ty Hospital Basel.

Treatment and achievement of SUA target
Sixteen of 72 patients (22%) achieved the SUA level be-
low 360 μmol/l at the 3-month follow-up visit and 33/58
patients (57%) at the 12-month follow-up visit. Patients
who did not reach the SUA target at 12 months more often
reported flares after 3 months of follow-up (44 vs 30%, p
= 0.41). Seventeen patients were on de novo allopurinol
treatment at the 3-month follow-up. In 15 patients, the al-
lopurinol dosage had been increased since inclusion. The
mean daily dose of allopurinol at the 3-month follow-up
was 171 mg (SD 96, range 50–400). At the 3-month fol-
low-up five patients were treated with febuxostat, two of
these de novo (one patient with 40 mg and the other with
80 mg per day) and one switched to allopurinol between
baseline and 3-month follow-up. In one patient, the dosage
was increased from 80 to 120 mg per day. The two other
patients who were on febuxostat since baseline had a stable
dosage of 80 mg/d.

At the 12-month follow-up, two patients had started febux-
ostat, both with 80 mg/d. One patient had the dosage re-
duced from 120 to 80 mg per day. In 18 patients, the daily
allopurinol dose had been increased since the 3-month fol-
low-up, and eight patients received de novo ULT at the
12-month follow-up. The mean allopurinol daily dose (n =
46) was 212 mg (SD 111, range 50–600 mg), and the medi-
an febuxostat daily dose (n = 8) was 80 mg (IQR 0). Twen-
ty-two patients took a daily dose of 300 mg allopurinol; the
maximum febuxostat dose was 80 mg at that time. Allop-
urinol doses during follow-up were lower in patients with
reduced kidney function (fig. 2).

Clinical outcome and flare prophylaxis
At the 3- and 12-month follow-up visits, 52 and 47%, re-
spectively, of patients reported at least one flare since in-
clusion. Two thirds had active arthritis at the 3-month fol-
low-up and a quarter at the 12-month follow-up. Patients
with flares at the 12-month follow-up had a lower median
glomerular filtration rate at that time (53.2 ml/min/m2, IQR

Table 1: Patient characteristics at baseline (n = 116).

Gender male 98 (84.5%)

Mean age (years) 66.9 (15.1)
Range: 23–94

Mean serum uric acid level (μmol/l) 472.1 (149.9)

Mean GFR (ml/min/1.73 m2) 67.4 (33.3)

Median CRP (mg/l) 17.5 (84.2)

Hypertension 78/108 (72.2%)

Dyslipidaemia 34/108 (31.5%)

Chronic kidney disease 59/108 (54.6%)

Myocardial infarction 24/108 (22.2%)

Stroke 9/108 (8.3%)

Obesity (BMI >30 kg/m2) 35/99 (35.4%)

Nephrolithiasis 9/108 (8.3%)

Diabetes 8/108 (7.4%)

Autoimmune disease 7/108 (6.5%)

Transplantation 2/108 (1.9%)

Mean BMI (kg/m2) 29.1 (5.7)

First diagnosis of gout at inclusion 22.4%

Median disease duration (months) 12.0 (51.3)

Oligo- or polyarticular gout 52.2%

Tophaceous gout 25.9%

BMI = body mass index (assessed in 99 patients); CRP = C-reactive protein; GFR = glomerular filtration rate estimated with MDRD short formula; MDRD = modification of diet in
renal disease Continuous variables are represented as mean and standard deviation (SD) if normally distributed and as median, interquartile range (IQR) if not normally distrib-
uted, and categorical variables as frequency (%).
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35.5) than those without flares (66.6 ml/min/m2, IQR 50;
p = 0.25). Patients with flares between 3-month follow-up
and 12-month follow-up had a shorter median duration of
allopurinol medication (9 months, IQR 10.9 vs 12 months,
IQR 4.4; p = 0.016).

At 3- and 12-month follow-up, 30 and 36% of patients,
respectively, had received flare prophylaxis. Most often,
colchicine was given, followed by prednisone and inter-
leukin-1 antagonists. Only one patient received NSAIDs
at 12-month follow-up. Eleven patients experienced flares
during the preceding 9 months before the 12 month follow-
up visit, despite flare prophylaxis.

Risk factors for not achieving the serum uric acid tar-
get
To identify risk factors for not achieving the SUA target,
we compared patients achieving the target of SUA level
<360 μmol/l at either the 3- or the 12-month follow-up
(group 1 “achievers” n = 42) with those who did not (group
2 “non-achievers” n = 36). Achievers had significantly
lower median SUA (403 vs 473 μmol/l, p = 0.02) and CRP
(5.5 vs 23 mg/l, p = 0.04) levels at baseline. The mean
glomerular filtration rate in the non-achiever subset was
lower than in the achievers (65.1 vs 53.2 ml/min/m2, p =
0.06). The median allopurinol dose at 12-month follow-up
was higher in the group of the achievers. (table 2, fig. 2).

Patients who were regularly followed up more than once
(also outside of the study visits) at the rheumatology out-
patient clinic (53% of patients) were more likely to achieve

the SUA target at 12-month follow-up: of the 33 patients
who achieved the SUA target, 22 (66.6%) were followed
up in the rheumatology outpatient department; of the 25
patients who did not achieve the SUA target only 9 (36%)
were followed up in the rheumatology outpatient depart-
ment (p = 0.033).

In 24 patients without follow-up at 3 months (n = 8) and
12 months (n = 16), SUA serum levels could be obtained
from hospital files and laboratory results sent by the caring
physicians. Thus, we retrieved 16 additional SUA results,
in total from 74 patients at the 12-month follow-up.

Patients attending follow-up and patients not attending fol-
low-up visits did not differ regarding age or prevalence of
comorbidities. There was a trend for a higher risk of loss to
follow-up of women (n = 11, 61.1% without follow-up vs
men, n = 26, 26.5%, p = 0.006). Pre-existing ULT was sig-
nificantly more frequent in patients who attended follow-
up visits (41.8%) than in those who did not (21.6%, p =
0.039). Mean SUA in the 16 patients without follow-up at
3 months was 367.3 versus 417.2 μmol/l in those attending
follow-up (p = 0.30) and median SUA at 12-month follow-
up was 345 vs 360 μmol/l, p = 0.390, respectively. Data on
concomitant flares at the time of SUA measurement were
not available in the patients without follow-up.

Discussion

The longitudinal analysis of the patients included in our
local prospective gout cohort at the University Hospital
Basel showed a poor outcome of gout patients even in the

Figure 2: Renal function, SUA levels and allopurinol dosage at baseline and follow-up. Violin plots (red lines = medians) of (A) Glomerular fil-
tration rate (GFR in ml/min/1.73 m2) and corresponding SUA (serum uric acid) levels in μmol/l, (B) GFR and corresponding allopurinol
dosages (mg/d), (C) Allopurinol dosages and corresponding SUA levels for the 3 time-points of the observation period.

Table 2: Comparison of serum uric acid target level achieved or not (and no concomitant flare at follow-up).

Parameter Group 1
(3m or 12m FU SUA target

achieved)

Group 2
SUA target not achieved (at ei-

ther FU time-point)

p-value

Number of patients 42 36

Median age (years) 68 (16.3) 70 (21.5) 0.77*

Gender male 35 (83.3%) 34 (94.4%) 0.17†

Median GFR (ml/min/1.73 m2) at BL 65.1 (44.5) 53.2 (43.4) 0.06‡

Median SUA (μmol/l) at BL 403 (222.0) 473 (153.3) 0.02*

Median CRP (mg/l) at BL 5.5 (16.7) 23.0 (82.9) 0.04*

Chronic gout 40.5% 61.1% 0.11†

Median allopurinol dose at 12m FU 300 mg/d (200) 100 mg/d (200) 0.03*

BL = baseline; CRP = C-reactive protein, FU = follow-up; GFR = glomerular filtration rate estimated using the MDRD short formula; MDRD = modification of diet in renal dis-
ease; SUA = serum uric acid level
Continuous variables are represented as mean and standard deviation (SD) if normally distributed and as median and interquartile range (IQR) if not normally distributed, and
categorical variables as frequency (%).
Seventy-two patients attended the 3-month FU visits, 6 patients attended the 12-month FU but not the 3-month FU, thus FU data are available from 78 patients.
* Mann Whitney Test, † Fisher’s exact test, ‡ unpaired t-test
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era of T2T strategies [22]. Only half of the patients even-
tually reached the SUA target of 360 μmol/l at 12 months,
and 50% of patients did not attend the follow-up visits. Da-
ta from the Mexican GRESGO cohort that also prospec-
tively followed up gout patients showed that even a lower
proportion of patients achieved the SUA target and GRES-
GO had a loss to follow-up of 50% [34]. Compared with
ours, the GRESGO cohort included younger patients with
a more often preserved kidney function. The epidemiolog-
ical register studies from the UK [35] and the Netherlands
[24] revealed that less than 50% of patients in general prac-
tice receive ULT. In Taiwan, with a high prevalence of
gout, the proportion of patients with gout receiving ULT
was even lower, at 23%, in 2015 [36]. The population of
included patients in these register studies was most likely
broader and therefore differed from our patients, and indi-
vidual risk factors for failing to reach the SUA target, dos-
ing of treatment as well as comorbidities were not assessed
in these studies. Moreover, most of these register studies
were cross-sectional.

When rheumatologists are involved in the care of gout
patients, SUA targets are more often reached. Data from
a Spanish transversal study suggest that the implementa-
tion of T2T guidelines eventually led to some progress in
achieving the SUA target by rheumatologists (66% of pa-
tients compared with less than 50% of patients 5 years ago)
[37]. A cohort study from Singapore, located at a rheuma-
tology clinic, showed successful outcomes; 72% of the pa-
tients achieved the SUA target at 12 months [38]. This is
in line with the observation that our patients followed up
in the department of rheumatology more often reached the
SUA target than those followed up elsewhere.

The high proportion of multimorbid elderly hospitalised
patients in our local cohort highlights the increasing prob-
lem of decreased urate clearance due to renal impairment
and the use of diuretics in an ever older population, which
presents treatment obstacles [39]. Consequently, patients
with a better renal function in our cohort had a trend to a
higher likelihood of reaching the SUA target at follow-up.

Comorbidities were highly prevalent in our patients, and
mortality during follow-up was high, with 12 deaths
amongst 116 patients. Gout may be only one of several
health problems, and polypharmacy may pose problems
with adherence and medication interactions. Treatment is
hampered by reduced kidney or liver function, or by real
or feared medication interactions. The prescription of ULT
such as allopurinol and the prescription of colchicine needs
a good knowledge of medication side effects, limitations
and interactions with other treatments. Moreover,
colchicine is not licensed in Switzerland, and physicians
may thus be reluctant to prescribe it. This may explain
why patients regularly followed up at the department of
rheumatology of the University Hospital Basel were more
likely to achieve the SUA target than those who did not and
were followed up elsewhere.

Although patients were invited to the follow-up visits, only
half of them (n = 52) attended both follow-up visits. This
is in line with the reported low treatment adherence of
gout patients [40]. The proportion of loss to follow-up was
higher in female than in male patients, and patients lost
to follow-up were significantly less frequently receiving
ULT at study inclusion. Patients already under ULT at in-

clusion may have received previous information from the
prescriber and were hence potentially more sensitised to
their disease. Successful gout management depends on the
patient’s compliance and the physician’s expertise in gout
management. To this end, educating patients about the dis-
ease and careful explanation of the management plan is
essential. Many patients are insufficiently informed [41].
First studies with healthcare workers involved in the care
of gout patients show that better information and repeated
contact with the patients dramatically improve the outcome
of gout [42].

The retrospectively collected SUA values from 32% of the
patients who were lost to follow-up at 3 and 12 months
did not differ significantly from those attending follow-up.
However, we cannot exclude that the patients lost to fol-
low-up and without available SUA measurements outside
the study might have had a poorer adherence and hence a
lower probability of achieving the SUA target. Moreover,
SUA measurement during flares with falsely low SUA lev-
els cannot be excluded.

Overall in the patients treated with allopurinol, the dose of
ULT was increased reluctantly, presumably because of ex-
isting chronic kidney disease; dosages of allopurinol high-
er than 400 mg/d were prescribed for one patient only.
The allopurinol dosage was adapted in less than a third of
the patients between baseline and 3-month follow-up and
less than half of them between 3- and 12-month follow-up.
Flare prophylaxis was given to only one third of patients,
and flares were frequent.

Insufficient dosing is still a problem, although treatment
for patients with impaired renal function is available: for
example, allopurinol and colchicine in adapted doses [43,
44] or febuxostat, a new xanthine oxidase inhibitor, which
may be prescribed without dose adaption in patients with
moderate renal insufficiency.

Continuous medical education about and adoption of a
treat-to-target strategy (T2T) [22], as well as the develop-
ment of new treatments, may help to more widely imple-
ment T2T strategies amongst general practitioners also.

There are limitations to this study. Only gout patients pre-
senting at the rheumatology and internal medicine depart-
ments of a university hospital were included, probably
leading to a sample of patients with severe gout. Since the
majority of gout patients are treated by their general practi-
tioner, future studies in primary care settings are also need-
ed. Data relating to patient-reported outcomes, diet, and
socioeconomics and other gout outcomes (e.g., number of
flares), treatment costs, and drug safety were not assessed
in this study. Studies have demonstrated considerable cor-
relations between SUA and many of these. Thus, future
prospective clinical studies should include such outcome
domains to characterise potential differences between
treatment strategies [31, 45, 46]. Statistical analysis of our
data was limited because of the low number of patients
compared with register studies. However, the detailed
prospectively collected data within an observational study
and the high number of patients with crystal-proven gout,
in contrast to most of the existing data from cohort and reg-
ister studies, allowed a detailed analysis of the factors as-
sociated with failure to reach therapeutic targets.
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This study highlights the urgent need for an improvement
in gout patient management. Solutions for the “gout prob-
lem” [47] are still needed.
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