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Abstract

Purpose. To evaluate the efficacy and safety of febuxostat in gout patients with arterial
hypertension and reduced glomerular filtration rate.

Materials and methods. The current prospective study included 36 patients with gout for
an average of 5.5 (IQR 3.25-10.00) years. Depending on the clinical manifestations of gout,
patients are divided into patients with tophi (16 people) and without tophi (20 people).
Among the included patients were 12 women and 24 men with a mean age of 60.00 (IQR
45.25-65.75) years. Before treatment, the level of systolic blood pressure was 160.00 (IQR:
150.00-170.00) mmHg, diastolic — 92.00 (IQR: 90.00-100.00) mmHg, the level of GFR was
64.14 (IQR 51.57-88.36) mlI/min/1.73 m2. For the treatment were used febuxostat at a dose
of 80 mg 1 time per day for 1 month.

Results. The average level of uric acid before therapy was 535.50 (IQR 496.50-625.75)
umol/l, two weeks later — 495.50 (IQR 442.50-534.00) umol/I, a month later - 379.00 (IQR
366.50-403.25) umol/l. The creatinine level decreased from 101.00 (IQR 78.00-121.00)
pmol/l to 96 (IQR 76—120) umol/l after a month. Statically significant (p<0.05) increased
GFR from 64.14 (IQR 51.57-88.36) ml/min/1.73 m? before treatment to 68.61 (IQR 51.72—
91.1) ml/min/1.73 m? after. Significant decrease arterial hypertension was obtained after
1 month of febuxostat use (systolic blood pressure — 150.00 (IQR: 136.00-160.00) mm
Hg (p<0.001), diastolic — 90.00 (IQR: 80.00-94.00) mm Hg (p<0.001)) without changing
antihypertensive therapy. There was a tendency to reduce the level of total cholesterol,
which was - 6.15 (IQR 5.25-6.7) mmol/l before treatment, 5.7 (IQR 5.2-6.4) mmol/l after a
month, but statistically insignificant (p<0.06).

Conclusion. The use of febuxostat in patients with arterial hypertension and reduced
glomerularfiltration rate can effectively reduce blood pressure and improve renal function.
Keywords: gout, uric acid, arterial hypertension, glomerular filtration rate, febuxostat
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Pesiome

Lenb. OueHka 3$pPeKTUBHOCTU 11 6€30MacHOCTU NPUYMEHEHWA NpenapaTa ¢ebykcoctat
y NaLUMeHTOB C NOJarpon B COYeTaHUK C apTeprasnibHOM rmnepTep3nen u CHUKEHHOWN CKO-
POCTbIO KNy6OUYKOBOW GUbTpaLmn.

Marepuanbl n meTogbl. B Tekyllee NpocnekTMBHOE UCCNeNOBaHNE BKIOYEHO 36 mauueH-
TOB, CTPaAaBLMX nogarpori B cpeaHem 5,5 roga (IQR 3,25-10,00). B 3aBUCMMOCTW OT KAMHU-
YecKux NPOoABNEHNI NoJdarpbl NaumMeHTbl pa3aenieHbl Ha NaueHToB ¢ TodycHoM (16 yenoBek)
1 6ectodycHoli (20 uenosek) popmamu. Cpean BKIIOUEHHBIX MALMEHTOB ObLIO 12 XKEHLWWH 1
24 My>KUMHbI CO cpefHUM Bo3pacTom 60,00 (IQR 45,25-65,75) roga. [lo neyeHus ypoBeHb Cu-
ctonuyeckoro ALl coctasun 160,00 (IQR: 150,00-170,00) Mm pT. CT., AnacTtonuyeckoro — 92,00
(IQR: 90,00-100,00) Mm pT. cT., ypoBeHb CKD cocTaun 64,14 (IQR 51,57-88,36) mn/munH/1,73 M2
Ona neyeHuna pebykcocTaT ncnonb3osanm B o3e 80 Mr 1 pa3s B CyTKM B TeyeHure 1 mecaua.
Pesynbratbl. CpeiHWA YPOBEHb MOUYEBOW KUCIOTbI 4O HaYana NpoBefeHna Tepannm co-
ctaBnan 535,50 (IQR 496,50-625,75) mkmonb/n, yepes ae Hegenu — 495,50 (IQR 442,50-
534,00) mkmonb/n, yepes mecay — 379,00 (IQR 366,50-403,25) mkmonb/n. YpoBeHb Kpea-
TUHWUHA cHu3mca ¢ 101,00 (IQR 78,00-121,00) mkmonb/n go 96 (IQR 76-120) MKmonb/n ye-
pe3 mecauy. Ctatnyecku goctoBepHo (p<0,05) nosbicunacb CKO ot 64,14 (IQR 51,57-88,36)
Mn/MuH/1,73 M? go neyenuna go 68,61 (IQR 51,72-91,1) ma/mnn/1,73 m2. CTaTuCTUYECKN
LOCTOBEpPHOE CHWXKeHMe AJl nonyyeHo yepes 1 mecAl npumMeHeHUs npenapara (cucrto-
nuyeckoe Al - 150,00 (IQR: 136,00-160,00) mm pT. cT. (p<0,001), grnactonmyeckoe — 90,00
(IQR: 80,00-94,00) Mm pT. cT. (p<0,001)) 6€3 N3MEHEHUSI AaHTUTUMNEPTEH3NBHON Tepanuu.
Habnioganacb TeHAeHUMA K CHUXKEHMIO MOKa3aTesiein 06Liero xonectepuHa, KoTopblil Co-
ctaBnan 6,15 (IQR 5,25-6,7) mmonb/n go Havana neyenus, 5,7 (IQR 5,2-6,4) Mmosnb/n uepes
MecAL, OfHAKO AaHHble CTaTUCTUYECKN HeloCTOBEPHBI (p<0,06).

3akntoueHue. [prmeHeHre $pebyKcocTaTa y NALMEHTOB C apTePUAIbHON runepTeH3mnen
N CHVXKEHHOWN CKOPOCTbIO KIyOOUKOBOWN GpuabTpaLumu no3BonfeT 3GPeKTUBHO CHU3UTD
ypoBeHb Al 1 ynyulmnTb NokasaTtenu GyHKLUN NoYekK.

KnioueBble cnoBa: nofarpa, MoyeBas KUCSIOTa, apTepuasnbHasa rmnepTeH3mns, CKOpoCTb
Kny6oukoBoi punbTpauum, hpedykcoctat
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B INTRODUCTION

Hyperuricemia is a disorder of metabolism of uric acid (UA) with an increase of its
level in blood cerum above 360 umol/l in men and 320 pmol/l in women [1]. As a clinical
feature among patients hyperuricemia is a risk factor for cardiovascular death, metabolic
syndrome, hypertension and nephrolithiasis [2] and in patients with hypertensive
disease displays the renal hemodynamic disorder and can cause microalbuminuria and
endothelial dysfunction [3]. Hyperuricemia induces the development of hypertension in
two stages: in the early stage hyperuricemia activates the renin-angiotensin-aldosterone
system, reduces nitric oxide (NO) levels that leads to vasoconstriction, which is reversible if
an urate-lowering therapy is used. In the second stage, the entry of uric acid into vascular
smooth muscle cells (VSMCs) causes the proliferation of these cells, the development
of secondary arteriosclerosis and natriuresis disorders that leads to salt-sensitive
hypertension development, which can be incurable with urate lowering therapy (ULT) [4].
Uric acid has a directimmunomodulatory effect, which has an impact on the inflammatory
cascade associated with arteriosclerosis, and consequently with cardiovascular diseases
(CVD). Nonspecific inflammation plays a central role in coronary heart disease developing,
additionally, it was estimated that elevated levels of CRP and IL-6 are associated with an
increased risk of CVD. It is known that monosodium urate (MSU) crystals activate NLRP3
inflammasomes, that leads to the formation of high levels of IL-1p and IL-18, which is an
indication of acute gout attacks. It is interesting to mention that cholesterol activates the
same type of inflammasomes before atherosclerotic lesions formation [5-71.

A study that compares febuxostat and allopurinol in a cohort of 141 outpatients
who underwent cardiac surgery with UA levels >475.9 pumol/l (8 mg/dL) and who
did not undergo urate lowering therapy (ULT), has estimated that febuxostat has an
antihypertensive impact on the 6" month, which is not observed among patients’ group,
who was given allopurinol, the severeness of uricemia and oxidative stress has decreased
less successfully compared to the patients in the febuxostat group [8, 9].

In the Zhang study of 2020, patients were given the drug febuxostat per os at a dose of
40 mg in combination of atorvastatin at a dose of 40 mg for 90 days of treatment, levels of
TNF-q, IL-13 and serum CRP, as well as uric acid levels was reduced significantly (p<0.05).
The size of plaques in carotid artery decreased significantly after the treatment in both
groups (P<0.05). The authors made a conclusion that combination of febuxostat with
atorvastatin allows to reduce the serum uric acid level and the level of proinflammatory
cytokines. Also it allows to reduce the grows of carotid plaques [10]. Patients with third
and fourth stage of chronic kidney disease had a higher glomerular filtration rate (GFR) in
the febuxostat group compared with the placebo group [11, 12]. Statistically significantly
lower level of blood creatinine was obtained in the febuxostat group with a duration of
treatment of more than 6 months [13, 14].

B PURPOSE OF THE STUDY
To evaluate the efficacy and safety of febuxostat in gout patients with arterial
hypertension and reduced glomerular filtration rate.

B MATERIALS AND METHODS
The current study was done at the Kyiv City Clinical Hospital N¢ 7, according to the
aim of the study, there were included 36 patients (12 women and 24 men) aged 42 to 65
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patients with gout. All participants have agreed to participate in the study. The diagnosis
of gout was established on the basis of the ACR / EULAR criteria of 2015 [15]. The general
characteristics of the examined patients are presented in a Table 1.

Asitis seenintheTable, the average age of patients was 60 years (IQR 45.25-65.75). The

average duration of the disease was 5.5 years (IQR 3.25-10.00). Depending on the clinical
manifestations of gout, patients are divided into two groups with tophi (16 people) and
without tophi (20 people). For the treatment were used febuxostat at a dose of 80 mg
1 time per day for 1 month.

Methods of the study

. General clinic: Collection of Complaints and Anamnesis, Objective Examination,

questionnaires (Filling in Patient-Adapted Questionnaires, visual analogue scale, VAS).
Laboratory: Uric acid, CRP, ESR, Creatinine, Cholesterol, Bilirubin, ALT, AST.

Gout activity was determined by the gout activity score (gas) [16], which was calculated
by the formula: gas = 0.09 x number of attacks during last 12 months + 1.01 x v/UA +
0.34 x VAS patient’s pain + 0, 53 X In (1 + number of tofi), where UA is uric acid (mg/dL),
VAS is a visual analogue scale of pain (cm).

The degree of glomerular filtration rate was determined with the use of the formula
MDRD [17].

Methods of biomedical statistics. For statistical data processing there were used a
software and mathematical complex of a personal computer Microsoft Excel 2007
(Microsoft) and computer programs for statistical analysis and data processing
Biostatistics, STATISTICA® 6.0 (StatSoftlnc., USA), SPSS Statistics 20 (IBM, USA).

RESULTS

During the analysis of the intensity of pain with the scale of VAS, there was found a

statistically significant (p<0.05) reduction of parameters (Table 2) after the treatment.
A decrease of gout activity was also indicated due to the febuxostat intake (p<0.02), which
was confirmed with a decreased level of inflammation, such as CRP and ESR (Table 2).

Table 1
Characteristics of the examined patients
Parameters Values
Total quantity of the patients, 36
Among them:
Males 24
Females 12

Average age, years

60.00 (IQR 45.25-65.75)

Duration of the illness, years

5.50 (IQR 3.25-10.00)

Tophi form
Form without tophi

16
20

The number of joints involved during attacks

5.5 (IQR 4.00-6.00)

Number of attacks during last year

2.0 (IQR 1.0-3.00)

Number of patients who have comorbidities:
hypertension

coronary heart disease

diabetes mellitus, type |l

18
15
8
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As a result of the study, there was estimated that the average level of uric acid
among patients before treatment was — 535.50 (IQR 496.50-625.75) umol/I, two weeks
later—495.50 (IQR442.50-534.00) umol/l,inamonth-379.00 (IQR 366.50-403.25) umol/I.
There were detected changes in creatinine levels, which were before treatment 101.00
(IQR 78.00-121.00) pmol/l, a month later - 96 (IQR 76-120) umol/l. Accordingly, GFR
values have changed from 64.14 (IQR 51.57-88.36) ml/min/1.73 m? before treatment, to
68.61 (IQR 51.72-91.1) ml/min/ 1,73 m? one month after treatment. Additionally, there
was a tendency of reduction of the level of total cholesterol during the treatment, which
was - 6.15 (IQR 5.25-6.7) mmol/l before treatment, 5.7 (IQR 5.2-6.4) mmol/l in 1 month
(Table 3).

No dynamics was indicated in laboratory parameters of bilirubin, liver markers, which
in most patients were within normal limits before inclusion to the study.

There was observed the dynamics of blood pressure: before taking febuxostat, the
level of systolic blood pressure was 160.00 (IQR: 150.00-170.00), diastolic — 92.00 (IQR:
90.00-100.00) mm Hg. Art. Statistically significant decrease in indicators was obtained
after 1 month of drug use (systolic blood pressure — 150.00 (IQR: 136.00-160.00) mm
Hg (p<0.001), diastolic — 90.00 (IQR: 80.00-94.00) mm Hg (p<0.001)) without changing
antihypertensive therapy (Table 4).

B DISCUSSION

Despite the fact of existence of advances in the treatment of gout arthropathy
during recent decades, gout remains an urgent problem today. The patients with several
comorbidities are detected increasingly, such as with high blood pressure or kidney
disease. Application of urate-lowering therapy can effectively adjust the level of uric

Table 2
Dynamics of gout arthropathy activity before and after febuxostat treatment
Before treatment After 1 month of treatment
Parameter P
Me IQR Me IQR
VAS, mm (0-100) 42 40-49.5 35 32-42 0.05
gas 5.15 4.85-5.94 5.10 4.81-5.40 0.02
CRP, mg/L 13.22 9.28-16.55 6.05 4.35-7.30 0.001
ESR, mm/hr 19.00 17.25-28.50 13.50 10.25-15.75 0.001

Note: * Wilcoxon test was used, the reliability of the differences p<0.05.

Table 3
Dynamics of general clinical parameters before and after treatment with febuxostat

After 1 month of

Before treatment
Parameter treatment P

Me IQR Me IQR
Uric acid, pmol/I 535.50 496.50-625.75 379.00 366.50-403.25 | 0.001
GFR, ml/min/ 1.73 m? 64.14 51.57-88.36 68.61 51.72-91.1 0.05
Creatinine, umol/I 101.00 78.00-121.00 96 76-120 0.02
Total cholesterol, mmol/I 6.15 5.25-6.7 5.7 5.2-6.4 0.06

Note: * Wilcoxon test was used, the reliability of the differences p<0.05.
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Table 4
Dynamics of general clinical parameters before and after treatment with febuxostat
Before treatment After 1 month of treatment
Parameter P
Me IQR Me IQR
SBP, mm Hg 160 150-170 150 136-160 0.001
DBP, mm Hg 92 90-100 920 80-94 0.001

Note: * Wilcoxon test was used, the reliability of the differences p<0.05.

acid, but the effect of this group of drugs in patients with comorbidities is still poorly
understood. In 2019 a study was conducted among patients with hyperuricemia (but not
gout) and there were estimated cerebral, cardiovascular and renal events, as well as death
from any cause during the therapy with febuxostat or without the usage of febuxostat [18].
As a result, patients who received febuxostat were 25 percent less likely to die or have a
stroke, heart or kidney disease within three years than patients who did not.

In the current study, the intake of febuxostat allowed to achieve statistically significant
reduction of pain severity according to VAS and reduction of gout activity (gas). In addition,
the current study showed a significant effect of febuxostat on the purine metabolism
among patients with hyperuricemia, statistically significant decrease of serum uric acid
level, lower creatinine in the blood and increased GFR, which coincides with the results
of previous studies [11-14]. These effects of febuxostat can be explained by the fact that
it inhibits xanthine oxidase, which is known to be involved in various pathophysiological
mechanisms of kidney damage, such as renal failure, renal fibrosis, accumulation of lipids
and purines in the renal tubules [19].

Due to the fact that 87.5% of the examined patients suffered from hypertension, a
statistically significant decrease in both systolic and diastolic blood pressure (without
changes in antihypertensive therapy) was quite important, which may be associated with
increased GFR, decreased level of uric acid in serum. Free radicals derived from uric acid
can cause endothelial dysfunction and vasoconstriction by reducing NO availability and
stimulating renin/angiotensin pathway activation and affecting vascular smooth muscle
cells [20], and urate-lowering therapy reduce these effects.

Additionally, during the treatment was reduced a level of total cholesterol, although
not statistically significant. There is evidence in the current literature of the effects of
urate-lowering therapy on atherosclerosis, for instance, a study work of 2020 showed
that a double dose of atorvastatin in combination with febuxostat can effectively reduce
uric acid level, improve the "inflammatory profile" of patients and influence carotid
plaques without increasing side effects [10]. It is known that uric acid crystals activate
NLRP3 inflammasomes, leading to the formation of high levels of IL-13 and IL-18,
which is characteristically to acute attacks of gout, and cholesterol activates the same
inflammasome before occurrence of atherosclerotic lesions [5-7].

In addition, hyperuricemia correlates with number of inflammatory parameters
levels, such as white blood cell quantity, CRP, ESR, IL-6, IL-1, IL-18 and TNF [7, 10, 21],
which are involved in the development of acute gout arthritis. In the current study, it
was found a statistically significant reduction of levels of inflammatory parameters such
as CRP and ESR.
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In the current study there were no data about the dynamics of laboratory parameters

of bilirubin, liver markers, which were indicated in the numbers within normal values
before inclusion to the study among most of the patients, and therefore no side effects
were observed.

Further research is necessary to confirm these data in a larger sample of patients.

CONCLUSION

The use of febuxostat in patients with arterial hypertension and reduced glomerular

filtration rate can effectively reduce blood pressure and improve renal function.

|
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20.
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