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Gout is a chronic inflammatory arthritis caused by monosodium urate crystal deposition. Despite
the availability of urate-lowering therapy (ULT), many patients fail to achieve target uric acid lev-
els, leading to poor disease control. This study assessed uric acid target attainment and associ-
ated factors among gout patients in Latvia. A retrospective analysis was conducted on 503
patients diagnosed with gout at the ORTO Clinic (2013-2025). Data included demographics, ULT
type (allopurinol or febuxostat), frequency of rheumatologist visits, and laboratory parameters at
diagnosis and in 2023-2025. The uric acid target was defined as < 360 umol/l. Of 503 patients
(93.2% men; mean age 51.6 years), 80.5% received allopurinol and 15.9% febuxostat. Only
22.5% achieved the target; 50.7% did not, and 26.8% had no recent uric acid testing. Target
achievement was significantly associated with older age (p = 0.028), more frequent follow-up
(p = 0.015), and higher vitamin D levels (p = 0.047). Uric acid correlated positively with LDL
(r = 0.190) and total cholesterol (r = 0.200), and negatively with vitamin D (r = —0.193). Uric acid
targets remain poorly achieved in routine practice. Improved patient monitoring, follow-up fre-
quency, and attention to modifiable factors such as vitamin D status may enhance treatment out-

comes.
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INTRODUCTION

Gout is a chronic inflammatory arthritis characterised by the
deposition of monosodium urate crystals in joints and soft
tissues, leading to inflammation of the joints and surround-
ing structures (including tendons, bursae, and other soft tis-
sues), the formation of tophi, and complications affecting
the cardiovascular and renal systems (FitzGerald, 2025).

Monosodium urate crystals form when chronic hyper-
uricaemia is present, defined as a serum uric acid concentra-
tion exceeding 360 pmol/l (6 mg/dl) according to the Amer-
ican College of Rheumatology (ACR (FitzGerald et al.,
2020)) and the European Alliance of Associations for
Rheumatology (EULAR (Richette et al., 2017)) guidelines,
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or exceeding 300 umol/l (5§ mg/dl) in patients with tophi or
chronic gouty arthritis (EULAR).

Hyperuricaemia arises either from impaired renal excretion
of uric acid (primary or secondary — due to chronic kidney
disease, hypertension, obesity, and other clinical conditions,
as well as drug- or toxin-induced causes such as thiazide
diuretics, alcohol, low-dose aspirin, cyclosporine A, tacro-
limus, beta-blockers, ACE inhibitors, etc.) or from in-
creased uric acid production (primary metabolic disorders
with enzyme deficiencies, or secondary causes such as obe-
sity, psoriasis, carcinomas, myelo- or lymphoproliferative
disorders, and other haematologic conditions, as well as
drug- and diet-induced factors, including purine-rich foods,
fructose, and ethanol) (Roddy et al., 2014).
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Medication adherence is the extent to which patients follow
the prescribed regimen for taking their medications
(Scheepers et al., 2018).

Because gout is characterised by long asymptomatic peri-
ods, patients often discontinue or inconsistently use therapy,
contributing to poor treatment outcomes. Although gout can
be effectively managed — and potentially cured — through
adequate use of prescribed urate-lowering therapy (e.g., al-
lopurinol or febuxostat), many patients prematurely discon-
tinue treatment, thereby increasing the risk of disease re-
lapse. Studies have shown that only 10-46% of patients
adhere to the prescribed regimen, taking the medication as
instructed for at least 80% of the recommended duration
(Sinnappah et al., 2022).

This study aimed to evaluate uric acid target achievement
and identify clinical and laboratory factors associated with
treatment outcomes among patients with gout at the ORTO
Clinic in Riga, Latvia. We also examined associations
among uric acid levels, demographic characteristics, clinical
variables, and laboratory parameters, with a focus on differ-
ences between allopurinol- and febuxostat-treated patients.

MATERIALS AND METHODS

We conducted a retrospective study at the ORTO Clinic in
Riga, Latvia, including all patients diagnosed with gout who
visited the clinic between 2013 and 2025. A total of 503 pa-
tients were included.

Collected data included patient age, sex, age at gout diagno-
sis, number of rheumatologist visits at the ORTO Clinic,
and the urate-lowering medication prescribed (allopurinol
or febuxostat). In addition, we obtained laboratory data
from the time of initial gout diagnosis and from the most re-
cent available blood test (between January 2023 and Janu-
ary 2025). These laboratory parameters included serum uric
acid, estimated glomerular filtration rate (GFR), glucose,
triglycerides, low-density lipoprotein (LDL) cholesterol,

considered statistically significant. Analyses were con-
ducted with IBM SPSS Statistics.

RESULTS

A total of 503 patients were included, comprising 469 men
(93.24%) and 34 women (6.76%), with a mean age at diag-
nosis of 51.6 years (range 25-87). Most patients (80.5%)
were treated with allopurinol, 15.9% with febuxostat, and
3.6% were not prescribed urate-lowering therapy but dietary
recommendations. Allopurinol was prescribed more fre-
quently to men than to women (p < 0.001) (Table 1).

Overall, 22.5% of patients achieved the target serum uric
acid level (< 360 pmol/l), while 50.7% did not, and 26.8%
had no available uric acid measurements during 2023-2025
(Table 2, Fig. 1). No significant difference in target
achievement was observed between the allopurinol and
febuxostat groups (p = 0.355).

Mean serum uric acid decreased from 474 pmol/I at diagno-
sis to 419 umol/l in the most recent analysis. No significant
differences were observed between treatment groups re-
garding disease duration (p = 0.216), uric acid level at diag-
nosis (p = 0.284), most recent uric acid level (p = 0.429), or
vitamin D levels (p = 0.432) (Table 3). However, patients
treated with febuxostat had significantly more rheumato-
logist visits per year compared with those receiving allo-
purinol (p = 0.008) (Table 3, Fig. 2). Patients who achieved
the target serum uric acid level had significantly more fre-
quent rheumatology visits (p = 0.015) and were older at di-
agnosis (p = 0.028). No significant differences were ob-
served between male and female patients in the most recent
uric acid levels (p = 0.560) or in visit frequency (p = 0.157).

Correlation analysis showed no significant association be-
tween uric acid levels and GFR, glucose, triglycerides, HDL

Table 1. Patient demographics and treatment distribution (n = 503)

high-density lipoprotein (HDL) cholesterol, total choles- Variable Value
terol, alanine aminotransferase (ALT), and vitamin D. Age at diagnosis, mean (range), years 51.6 (25-87)
The target serum uric acid concentration was defined as Sex, n (%)
< 360 pmol/l (6 mg/dl). Data on the presence of tophi or Men 469 (93.2)
chronic gouty arthritis were unavailable. Women 34(6.8)
Comparisons between groups were performed using the Urate-lowering therapy. n (%)
Mann-Whitney U test, independent-samples t-test, or Allopurinol 405 (80-5)
Pearson 2 test as appropriate. Associations were assessed Febuxostat 80 (15.9)
with Spearman’s rank correlation. A p-value < 0.05 was No urate-lowering therapy prescribed 18 (3.6)
Table 2. Uric acid target achievement by treatment group
Category All patients, n (%) Allopurinol, n (%) Febuxostat, n (%) p-value
Achieved target (< 360 pmol/l) 113 (22.5) 87 (17.3) 24 (4.8) 0.355%
Did not achieve the target 255 (50.7) 209 (41.6) 39 (7.8)
No measurement (2023-2025) 135 (26.8) 109 (21.7) 17 (3.4)

* Comparison of uric acid target achievement between allopurinol and febuxostat groups (Pearson ¥? test).
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Fig. 1. Uric acid target achievement by treatment group.

cholesterol, or ALT. However, uric acid level correlated
positively with LDL cholesterol (r = 0.190, p = 0.001) and
total cholesterol (r = 0.200, p = 0.001), and negatively with
vitamin D levels (r = -0.193, p = 0.002).

Finally, younger age at gout diagnosis was associated with
higher uric acid levels at diagnosis (r =—-0.118, p = 0.009).

Table 3. Clinical characteristics and outcomes

DISCUSSION

In this retrospective study of 503 patients with gout, only
22.5% achieved the target serum uric acid level <
360 pumol/l, despite the availability of ULT. This rate of tar-
get attainment is consistent with previously reported adher-
ence challenges in gout management, with studies indicat-
ing that only 10—46% of patients take ULT as prescribed for
at least 80% of the time (Sinnappah et al., 2022). Poor ad-
herence remains a significant barrier to optimal disease con-
trol. It is necessary to investigate not only treatment adher-
ence but also other factors contributing to the failure to
achieve the target serum uric acid concentration. In a study
comparing persistence rates between allopurinol and
febuxostat in patients with gout, 46.8% discontinued ULT,
with lower persistence in the allopurinol group than in the
febuxostat group (Kim et al., 2020).

Patients treated with febuxostat visited a rheumatologist
more frequently than those receiving allopurinol. A similar
pattern was observed among patients who reached the target
uric acid concentration, suggesting an association between
more frequent follow-up and a higher likelihood of achiev-
ing the target uric acid level. However, causality cannot be
inferred. No significant differences in treatment outcomes

Variable ‘

‘ Allopurinol

Total (n = 503) Febuxostat p-value
Mean duration since diagnosis, years 5.3 54 4.9 0.216%*
Mean rheumatology visits per year (+SD) 0.55 (£ 0.54) 0.55 0.66 0.008*
Serum uric acid at diagnosis, pumol/l, mean (+SD) 474 (+ 108.45) 477 460 0.184%*
Serum uric acid 2023-2025, pmol/l, mean (xSD) 419 (£ 103.18) 421 408 0.429*
Vitamin D level 2023-2025, nmol/l, mean (+SD) 32.49 (= 12.98) 32.24 (12.99) 34.44 (13.80) 0.432%
Age < 50 years at diagnosis, n (%) 243 (48.3) 207 24
Age > 50 years at diagnosis, n (%) 260 (51.7) 198 56 o.101*
SD, standard deviation.
* Mann—Whitney U test.
* Independent samples t-test
# Pearson ¥ test
1.00 0.95
0.90
0.80
0.70 064
0,60 0.58 0.58
. » 0.50
0.40
0.30
0.20
0.10
0.00
Achieved the targeturic ~ Did notachieve the No uric acid Achieved the targeturic ~ Did notachieve the No uric acid
acid concentration target uric acid measurements 2023- acid concentration target uric acid measurements 2023- Fig. 2. Average number of
concentration 2025 concentration 2025 rheumatologist visits per
Allopurinol group Febuxostat group year.
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or most recent uric acid levels were observed between the
allopurinol and febuxostat groups. This suggests that both
drugs can be effective when titrated appropriately, although
differences in tolerability, comorbidities, and cost may in-
fluence prescribing decisions. Previous studies have re-
ported that febuxostat is more effective than allopurinol in
achieving the target serum uric acid concentration of
< 360 pumol/l (Faruque et al., 2013; Xie et al., 2023). These
discrepancies may, at least in part, be attributable to differ-
ences in the dosages of allopurinol and febuxostat used
across studies. They may also be influenced by treatment
duration and patient age. Moreover, because allopurinol
cannot be administered at standard effective doses in pa-
tients with moderate to severe chronic kidney disease,
febuxostat is more frequently prescribed in this subgroup,
which may further contribute to the observed variation in
outcomes (Kannuthurai et al., 2023).

Achievement of the target uric acid concentration was sig-
nificantly more common among older patients, suggesting
lower baseline adherence among younger patients. This
could be related to underestimating the risks and serious-
ness of the disease, reluctance to take daily medication for a
condition with intermittent flares, and the presence of fewer
comorbidities requiring regular medical appointments.

Laboratory correlations revealed that higher uric acid levels
were positively associated with LDL cholesterol and total
cholesterol, supporting previous studies that confirm the
link between dyslipidaemia and gout, as both share patho-
physiological pathways involving diet, comorbidities, and
aging (Choi et al., 2022).

A negative correlation was observed between serum uric
acid and vitamin D levels, with higher vitamin D concentra-
tions found among patients who achieved the target urate
level. Vitamin D deficiency has been proposed as a poten-
tial risk factor for hyperuricaemia, possibly through its ef-
fects on systemic inflammation and on renal urate transport-
ers, which may impair uric acid excretion. These findings
suggest that vitamin D deficiency could represent a modifi-
able risk factor in the management of gout (Han et al.,
2025). This observation is consistent with previous studies
that reported an association between low vitamin D levels
and elevated serum uric acid concentrations (Charoenngam
et al., 2020). While our findings suggest a link between
higher vitamin D levels and improved uric acid control, this
should be considered a hypothesis-generating study. Our
observational data cannot establish causation, and future
studies are needed to determine whether vitamin D supple-
mentation can improve gout outcomes.

Our results also highlight the considerable proportion of pa-
tients without recent uric acid measurements, indicating
gaps in monitoring practices. Regular biochemical assess-
ment is essential for guiding dose adjustments and ensuring
treatment targets are met, as recommended by both ACR
(FitzGerald et al., 2020) and EULAR (Richette et al., 2017)
guidelines. Interventions to impove follow-up frequency,
patient education, and shared care between rheumatologists
and primary physicians could mitigate this problem.
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This study did not include data on prescribed doses of al-
lopurinol or febuxostat, which are critical for assessing
treatment adequacy. Information on comorbidities such as
chronic kidney disease, obesity, and alcohol use was also
unavailable, which may confound the associations ob-
served. Furthermore, more than one-quarter of patients
lacked recent uric acid measurements, underscoring signifi-
cant gaps in routine monitoring.

CONCLUSIONS

Our study demonstrates that achieving long-term uric acid
targets in gout remains a significant challenge. Only 22.5%
of patients reached the recommended serum uric acid level,
while 26.8% had no recent laboratory measurements, and
50.7% did not meet the therapeutic goal. These findings in-
dicate that effective disease control is still insufficient in
routine clinical practice.

We observed a clear association between the frequency of
rheumatology visits and treatment success. Patients treated
with febuxostat tended to attend follow-ups more often than
those receiving allopurinol, and those with more frequent
clinical contact were more likely to achieve the target uric
acid level. Although causality cannot be established, this
pattern suggests that regular monitoring and physician en-
gagement are important for maintaining urate control.

No significant differences in outcomes were observed be-
tween the two urate-lowering agents or between male and
female patients. However, patients who reached the target
urate level were generally older, while younger patients had
higher uric acid concentrations at diagnosis, possibly re-
flecting differences in adherence or perception of disease
severity.

Vitamin D levels showed an inverse association with uric
acid, and patients who achieved the target had higher vita-
min D concentrations. Positive correlations among uric
acid, LDL, and total cholesterol further highlight the meta-
bolic links commonly observed in gout. Overall, the results
emphasise that gout management should extend beyond
pharmacological treatment. Close collaboration between
rheumatologists and general practitioners, together with
consistent follow-up, lifestyle counselling, and management
of metabolic risk factors, is essential to improve outcomes
and achieve sustained uric acid control.

ETHICS

The study was approved by the Riga StradinS University
Research Ethics Committee, document
No. 2-PEK-4/780/2024.
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URINSKABES MERKA LIMENA SASNIEGSANA UN AR TO SAISTITIE FAKTORI PODAGRAS PACIENTIEM:
RETROSPEKTIVA PETIJUMA REZULTATI TERCIARA REIMATOLOGIJAS CENTRA

Podagra ir hronisks iekaisigs artrits, ko izraisa mononatrija urata kristalu izgulsné$anas. Neraugoties uz urinskabes limeni pazemino$as
terapijas (ULT) pieejamibu, mérka urinskabes limena sasniegSana bieZi vien ir nepietiekama, un tas apgritina efektivu slimibas kontroli. Si
pétijuma mérkis bija izverteét mérka urinskabes limepa sasniegSanu un ar to saistitos kliniskos un laboratoriskos faktorus podagras
pacientiem Latvija. Retrospektiva analize tika ieklauti 503 pacienti ar podagras diagnozi, kuri arstéti ORTO klinika laika posma no 2013.
lidz 2025. gadam. Tika analizéti demografiskie dati, lietotas ULT veids (allopurinols vai febuksostats), reimatologa viziSu bieZums, ka arl
laboratoriskie raditaji diagnozes noteikSanas bridi un laika perioda no 2023. lidz 2025. gadam. Mérka urinskabes limenis tika definéts ka
< 360 pmol/l. No 503 pacientiem (93,24% viriesi, 6,76% sievietes, vidgjais vecums diagnozes noteikSanas bridi 51,6 gadi) 80,5% tika
noziméts allopurinols, 15,9% — febuksostats, bet 3,6% nesanéma ULT. Mérka urinskabes limeni sasniedza tikai 22,5% pacientu, 50,7% to
nesasniedza, savukart 26,8% pacientu nebija pieejami jaunakie urinskabes meérfjumi. Diagnozes noteikSanas bridi vid€jais urinskabes
limenis bija 474 umol/l; bet pedéjas analizés — 419 pumol/l (421 pumol/l allopurinola grupa, 408 umol/l febuksostata grupa; p = 0,429). Merka
limena sasniegSana bija statistiski nozimigi saistita ar lielaku pacientu vecumu (p = 0,028), biezakam reimatologa vizitem (p = 0,015) un
augstaku D vitamina limeni (p = 0,047). Urinskabes limenis pozitivi korel€ja ar zema blivuma (ZBL) holesterinu (r = 0,190, p = 0,001) un
kopgjo holesterinu (r = 0,200, p = 0,001), bet negativi — ar D vitamina limeni (r = -0,193, p = 0,002). Mérka urinskabes limena sasniegSana
pacientiem ar podagru joprojam ir nepietieckama. Uzlabota pacientu uzraudziba, biezaka kontrole un lielaka uzmaniba modific€jamiem riska
faktoriem varetu uzlabot arstéSanas rezultatus.
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