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¢ Introduction. According to numerous studies, the prevalence of asymptomatic hyperuricemia has increased in
most countries. Uric acid is an important biomarker of the cardiovascular system, and there are now quite a big
number of sources indicating its role in the development of a some chronic metabolic conditions, cardiovascular
disease and associated mortality. At present, there is no consensus on the need for urate-lowering therapy in patients
with asymptomatic hyperuricemia. There is a limited number of studies examining the problem of asymptomatic
hyperuricemia in patients with rheumatic diseases, the features of comorbidity in these conditions, the frequency
and effectiveness of urate-lowering therapy.

Purpose. To study the peculiarities of the course of rheumatoid arthritis and osteoarthritis with associated as-
ymptomatic hyperuricemia and compare them with the ones associated with arthragra.

Materials and methods. The analysis was performed on the basis of the data collected from the city register
of the patients with arthragra and asymptomatic hyperuricemia in St. Petersburg. The data collected included the
medical records of 1725 patients with arthragra, 433 patients with rheumatoid arthritis and hyperuricemia and
355 patients with osteoarthritis and hyperuricemia.

Results. The patients with rheumatoid arthritis and hyperuricemia were more likely to have increased erythro-
cyte sedimentation rate and C-reactive protein, the highest medium level of erythrocyte sedimentation rate; acute
myocardial infarction, chronic heart failure, gallstone disease and non-alcoholic fatty liver disease were more fre-
quently detected. The patients with osteoarthritis and hyperuricemia were more likely to have high total cholesterol,
at its highest medium level; stable angina, arrhythmia, varicosity, obesity, prediabetes and type 2 diabetes mellitus
were more likely to be detected. Kidney damage was detected more frequently in the patients with arthragra. In the
group of rheumatoid arthritis and hyperuricemia urate-lowering therapy was started in 30.95% of the patients, in
the group of osteoarthritis and hyperuricemia — in 36.06%.

Conclusions. In rheumatic diseases, hyperuricemia is a common associated condition. Their combination leads
to increased risk and frequency of cardiovascular, metabolic and gastroenterological comorbidity. The prescrip-
tion of urate-lowering therapy to the patients with rheumatic diseases and asymptomatic hyperuricemia with high
cardiovascular risk led to the target uric acid levels in 34.58% of the patients with rheumatoid arthritis and 52.08%
of the patients with osteoarthritis.

¢ Keywords: hyperuricemia; gout; osteoarthritis; rheumatoid arthritis; comorbidity; urate-lowering therapy.
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¢ Beedenue. I1o maHHBIM MHOTYX VICCTIEOBAHMIT, OTMeYaeTCs yBe/IMYeHe pacIpoCTPaHEeHHOCTU 6eCCMIITOMHOI
TUIEPYPUKeMu B 6ONBIIMHCTBE CTPaH Mipa. ChIBOPOTOYHAS MOUEBas KMCTIOTA AB/ISIETCSI BXKHBIM 61I0MapKepoM
COCTOSIHMA CepHeYHO-COCYVICTON CUCTEMBI, ¥ B HACTOAIIee BpeM: CYIIeCTBYeT JOCTATOYHO OOJIbIIOe KOMNIeCTBO
VICTOYHMKOB, CBUJIETE/IbCTBYIOLINX O ee PO/IU B Pa3BUTUM PARA XPOHMYECKUX MeTabOMNYeCKUX COCTOSHUIA, cep-
[eYHO-COCYAMCTHIX 3a00/IeBaHIIT 1 CBSI3aHHOI C HUMM cMepTHOCTH. Ha JaHHBII MOMEHT HeT efUHOr0 MHEHNS 110
HOBOZY HEOOXOAMMOCTY IPOBeNeHNs YPATCHIDKAIOLEN Tepanuy y IaleHTOB ¢ 6eCCHMITOMHOI TUIIepYpUKeMyeil.
[IpoBesieHO OrpaHMYeHHOE KOMMYECTBO MCCIENOBAHNUI, ITOCBALIEHHBIX IIpo61eMe 6ecCUMITOMHOI TUIePypUKe-
MUM Y IALMEHTOB C peBMAaTUYeCKUMU 3a00/IeBaHISIMI, 0COOEHHOCTSM KOMOPOMIHOCTY IIPY JAHHBIX COCTOSTHMAX,
gacToTe 1 3¢ (PEKTUBHOCTU YPaTCHIDKAIOLIEN TepaIui.

Ilenv — n3y4nTh 0COOGEHHOCTH TEUEHNsT PeBMATONMFHOTO aAPTPUTA VM OCTEOAPTPUTA C COLTYTCTBYIOLEl OeccuMm-
ITOMHOJI IMIIepypUKeMIeli U IPOBECTI CPAaBHUTEIbHBIN aHA/IN3 C 0COOEHHOCTAMY TeYeHNU s HNOfarpsl.

Mamepuanot u memoOvl. AHanV3 BBIIIONHEH Ha OCHOBAaHUM JJaHHBIX ropogickoro peructpa Cankr-IletepOypra
HAlJeHTOB C MOIAarpoii 1 6eCCUMIITOMHOI IMIlepypuKeMuelt, cGOpMUPOBAHHOTO M3 MEJULIVHCKUX KapT 1725 na-
L[VIEHTOB C HOfiarpoii, 433 60NbHBIX peBMaTOMJHBIM apTPUTOM C IUIIepypuKeMmelt 1 355 60NbHBIX OCTE0apTPUTOM
C TUIIEpYPUKEMUEL.

Pesynvmamvt. Y GONbHBIX PeBMATOMHBIM apTPUTOM C TUIIEPypUKeMueil Yalle HaOMIOfaaich IOBBIIIEH-
HBbIe CKOPOCTb OCElaHVs SPUTPOLUTOB U YpoBeHb C-peakTHBHOro Oeska, IIpY 9TOM Y HMUX 3aUKCUPOBaH ca-
MBIiT BBICOKUIT CPENHUII MOKa3aTelnb CKOPOCTU OCENaHUs PUTPOLUTOB; Yallle BCTPEYANUCh OCTPHIN MHPAPKT
MMOKap/ia, XpOHUYecKas CepiedHass HeOCTaTOYHOCTb, XKeMTYHOKaMeHHas 0O0/Ie3Hb M HEeaJIKOTOJIbHASA >KMpPOBas
607e3Hb meyeHn. Y OOJIBHBIX OCTEOAPTPUTOM C I'MIlepypuKeMMell ObUI Yallje MOBBILIEH YPOBEHb OOIEro Xose-
CTepMHa, NIPY 3TOM Y HUX 3aperMCTPUPOBAH CaMblii BBICOKUII CPeHMIT yPOBEHDb 3TOr0 IOKa3aTessd; Y 9TUX IIa-
LMEHTOB 4allle BBIAB/IANM CTEHOKApAMI0 HaIpsDKeHM:A, HapyLIeHNs pUTMa U IIPOBOAVMOCTM Cepflia, BapMKO3-
HyI0 00JIe3Hb, OXKMpeHue, npefauadeT M caXxapHblll fuabeT 2-ro Tuma. Y NAIyeHTOB C IIOfarpoil yaiie oTMe-
YaJI0Ch MOpaKeHue MoYeK. B rpymnme 60/MbHBIX peBMAaTOMJHBIM apTPUTOM C TUIIEPYpPUKEMUeil YpaTCHIDKAIOAsA
TepanusA Oblla MHUIMKMpOBaHa B 30,95 % ciydaes, B IpyIIe GOMbHBIX OCTEOAPTPUTOM C TUIIEPypUKeMueil —
y 36,06 % mannueHToB.

Bwvi6oowt. Tlpu peBMaTnyecKux 3a00/IeBaHNUAX TUIIEPYPUKEMUSA SABJIAETCSA YaCTBIM COIYTCTBYIOILMM COCTOSA-
HueM. CoueTaHye peBMaTH4eCKMX 3a00/IeBaHMII Y TUIIEPYPUKEMUY IIPUBOJIIIO K TIOBBIIIEHNIO PUCKA Y YaCTOTHI
CepeYHO-COCYUCTOI, MEeTab0MNYeCcKoll ! FaCTPOIHTEPOIOrNYecKoit koMopouaHocTu. HasHaueHne yparcHmxa-
IOLIlell Tepalyy MalyeHTaM ¢ peBMaTUYeCKUMU 3a00/1eBaHMAMY Y 6eCCUMIITOMHOI TUIIEPypUKeMUeil C BLICOKAM
CepHEeYHO-COCYAMUCTBIM PUCKOM II03BOJIAJIO JOCTUYD LI€JIEBBIX YPOBHEN MOYEBON KUCIOTHI y 34,58 % manueHToB
C PeBMaTOMUHBIM apTpUTOM U ¥ 52,08 % IManueHTOB C OCTEOApPTPUTOM.
¢ KnroueBble c10Ba: TUIIEPYPUKEMIsT; TOJATPa; OCTEOAPTPUT; PEBMATOMIHBIN apTPUT; KOMOPOUFHOCTD; ypart-
CHIDKAIOLIAsA Tepamus.

Introduction

Gout is a chronic disease associated with
impaired uric acid (UA) metabolism, which
results in blood UA level increase and UA sodium
salt (urates) crystal deposition in the tissues,
which is clinically manifested by recurrent acute
arthritis and gouty node (tophi) formation [1].
Gout is associated with metabolic disorders
and cardiovascular system and kidney damage
[2, 3]. Its prevalence in the Russian Federation
is 0.3% [4]. Although hyperuricemia (HU) is
necessary for the onset of gout, only approximately
10% of patients have clinical onset of the disease
during follow-up. HU occurs as a result of the
interaction of many factors, including gender,
age, genetics, lifestyle, and the environment.

The most common rheumatic diseases (RDs)
in the Russian Federation are osteoarthritis (OA)
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(13%) and rheumatoid arthritis (RA; 0.61%) [4].
HU occurs quite often in various RDs. According
to numerous epidemiological studies, there is an
increase in HU prevalence in most countries of
the world, with 19.87% in China [5] and 20.1%
(47.13 million people) in the USA [6]. In Japan,
the prevalence of HU is approximately 30%
in men and 1%-2% and approximately 3% in
women aged <50 and =50 years, respectively [7].
In the Russian Federation, this figure is 16.8%
(14.9 million people; 25.3% among men and
11.3% among women). Thus, the prevalence of
HU and gout in the Russian population does
not exceed that in the United States, China, and
Japan [8].

Serum UA is an important biomarker of the
cardiovascular system state; a large number of
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sources indicate its role in the development of
several chronic metabolic conditions, cardiovas-
cular diseases (CVDs), and associated mortality
[9, 10]. According to the literature and many stud-
ies, HU is directly related to arterial hyperten-
sion (AH) [9], ischemic heart disease [11], acute
myocardial infarction [12], heart failure [13],
acute cerebrovascular accident [14], and cardio-
vascular and general mortality [15].

The complex therapy for gout includes urate-
lowering therapy (ULT) to prevent exacerbations
and correction of HU [16-18]. There is currently
no consensus on the need for ULT in patients
with asymptomatic HU. The American College of
Rheumatology [16] and the Russian Association
of Rheumatologists [17] do not recommend ULT
in patients with asymptomatic HU. However, in
several countries (e.g., Japan and Portugal), pa-
tients with asymptomatic HU receive ULT un-
der certain conditions (pronounced comorbidity
and high UA level) because of the significance
of an increased UA level in the pathology deve-
lopment of the cardiovascular system and kid-
neys [19, 20]. Moreover, the European Society
of Cardiology (ESC) and the Russian Society of
Cardiology (RSC) recommend ULT for patients
with asymptomatic HU and high cardiovascular
risk [21, 22].

A limited number of studies have been
conducted on the problem of asymptomatic HU
in RD patients, the peculiarities of comorbidity
in these conditions, and the frequency and
effectiveness of ULT.

This study aimed to analyze the aspects of RA
and OA courses with concomitant asymptomatic
HU and to conduct a comparative analysis of the
course characteristics of gout.

Materials and methods

In 2017, the teams from the Mechnikov
North Western State Medical University and
St. Petersburg Clinical Rheumatological Hospital
No. 25 created the St. Petersburg City Registry
of Patients with Gout and Asymptomatic HU,
which included data from the medical records of
1725 patients with gout and 1431 patients with
other RDs and asymptomatic HU, who were
examined and treated at St. Petersburg Clinical
Rheumatological Hospital No. 25 from 2000 to
2020. The register was formed based on the cloud-
based electronic data storage system GALENOS
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(TexLab). The study analyzed data from 433 RA
patients with HU, 355 OA patients with HU, and
1725 patients with gout based on the registry.
Data about the patient’s gender, age, RD, labora-
tory parameters, and comorbid condition pres-
ence were considered, and the drugs used to treat
the underlying and concomitant diseases were
registered. Asymptomatic HU was considered an
increase in serum UA levels of >360 pmol/L in
women and >420 pmol/L in men without signs
of gouty arthritis. The data were entered into the
registry in anonymized form, which did not en-
able us to identify the patient’s personality. An in-
dividual number was assigned to each patient.
The study was approved by the local ethics com-
mittee of the Mechnikov North Western State
Medical University and St. Petersburg Clinical
Rheumatological Hospital No. 25.

Statistical analysis was performed for all
patients using STATISTICA 8.0 software package
(StatSoft Inc., Tulsa, OK, USA). Data distribution
was assessed graphically, and the Shapiro-Wilk
test was used. The normal distribution of the trait
was presented as mean + standard deviation. If the
distribution was different from the normal, the
X’ test was used. Correlation relationships between
quantitative characteristics were calculated using
the Pearson or Spearman correlation coefficient.
Differences and relationships were considered
significant at p < 0.05.

The inclusion criterion was patient’s informed
consent to be in the registry. Various forms and
doses of glucocorticoids were used as treatment
for the underlying disease in patients with gout
and RA. Prednisolone, in both tablet and par-
enteral forms, and parenteral methylpredniso-
lone were prescribed to RA patients significantly
more frequently, and dexamethasone was pre-
scribed to patients with gout. Patients with gout
were treated with nonsteroidal antiinflamma-
tory drugs and colchicine. RA patients received
therapy for the underlying disease using basic
antiinflammatory drugs, including methotrex-
ate  (69.05%), hydroxychloroquine (11.78%),
sulfasalazine (6.93%), leflunomide (4.85%), and
azathioprine (3%), and genetically engineered
biological agents, with four patients on ritux-
imab, three on abatacept, and one each on adali-
mumab and infliximab. Courses of nonsteroidal
antiinflammatory drugs and drugs with chondro-
protective effect (symptomatic slow-acting drug
for OA) were prescribed to OA patients.
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Results

A total of 2513 patients were included in the
study and divided into three groups. Group 1
included 433 RA patients with concomitant HU,
group 2 with 355 OA patients with concomi-
tant HU, and group 3 with 1725 patients with
gout. Male patients prevailed significantly in the
gout and OA with HU groups, and female patients
prevailed in the RA with HU group (Table 1).

Along with the demographic characteristics
of patients, the laboratory parameters were com-
pared in the study groups. The most significant
differences were noted in the frequency of in-
crease in erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), total cholesterol, UA,
and creatinine. The data are presented in Table 2.
In the group of patients with gout, creatinine level
increased more often, and the highest average
values of CRP, creatinine, UA, glomerular filtra-
tion rate, and daily kidney protein loss were regis-
tered. A higher average glomerular filtration rate
level, with the highest average creatinine level
and the most frequent kidney damage in patients
with gout, was associated with early detection
of chronic kidney disease in the hyperfiltration
stage and earlier initiation of nephroprotective
therapy in this group of patients. In the group of
RA patients with HU, ESR and CRP were more
often increased, and the highest average ESR was
noted. In the group of OA patients with HU, the
total cholesterol level was more often increased
at its highest average level.

Patients with gout, RA, and OA have a high
incidence of comorbid conditions. In this regard,
an analysis of the severity of concomitant diseases
in the study groups was performed (Table 3).
In patients with a combination of RA and HU,
acute myocardial infarction, chronic heart failure

Table 1/ Tabamua 1

of various grades, choledocholithiasis, and non-
alcoholic fatty liver disease were detected signifi-
cantly more often. Among OA patients with HU,
there was a significantly higher prevalence of an-
gina of effort of various grades, as well as heart
rhythm and conduction disorders, varicose veins,
overweight and obesity of varying severity, pre-
diabetes, and type 2 diabetes mellitus. Patients
with gout were characterized by a significantly
higher incidence of urolithiasis, kidney abnor-
malities according to ultrasound examination,
and chronic kidney disease of varying severity.

Since patients with RA and concomitant HU
and patients with OA and concomitant HU had
a rather high prevalence of cardiovascular sys-
tem diseases (AH, angina of effort, and chronic
heart failure), ULT was indicated following the
ESC and RSC criteria [21, 22]. ULT was per-
formed in 30.95% (n = 134) of RA patients with
HU and 36.06% (n = 128) of OA patients with
HU with average UA levels of 518.99 + 92.26 and
524.63 + 86.63 pumol/L, respectively. Allopurinol
was predominantly used as a drug for ULT in both
groups (with average doses of 100.37 + 48.47 and
102.38 + 41.64 mg for groups 1 and 2, respec-
tively). The target UA value was <360 pumol/L.
There were no adverse events with this therapy.
It should be noted that the changes in the time
of the UA levels could be assessed in 107 pa-
tients in group 1 and 48 patients in group 2 and
were associated with low adherence to treatment
and absence of some patients for check-up exa-
minations (which was common among OA pa-
tients). The target UA level with a mean value of
304.76 £ 40.76 umol/L was achieved in 34.58%
(n=37) of 107 RA patients with HU who re-
ceived ULT. (The target value was not achieved
in 65.42% [n = 70] of patients, and the mean UA

Demographic characteristics of the patients in the groups under study, n = 2513
Aemorpacpnueckas XapakTepucTHka MauMeHToB MCCAeAyembIX pynm, n = 2513

Group
Characteristic Significance, p
1 2 3
Women, # (%) 305 (70.44) 162 (45.63) 285 (17) 0.01 (1-3,2-3)
Men, n (%) 128 (29.56) 193 (54.37) 1440 (83) 0.01 (1-3,2-3)
Average age (years) 63.28 +11.84 60.99 + 10.45 57.1+7.9 0.05 (1-3,2-3)
Period of follow-up of patients (years) 3.17 £3.25 3.53 +3.52 4.85 £ 3.36 0.05 (1-2)

N o te. Group 1 consists of patients with rheumatoid arthritis and concomitant hyperuricemia, group 2 with osteoarthritis

and concomitant hyperuricemia, and group 3 with gout.
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level was 445.79 + 63.26 umol/L.) The target UA
level with a mean value of 291.28 + 64.23 pmol/L
was achieved in 52.08% (n = 25) of 48 OA patients
with HU who received ULT. (The target value was
not achieved in 47.98% [n = 23] of patients, and
the mean UA level was 411.87 + 33.35 umol/L.)
In every third RA patient with HU and every sec-
ond OA patient with HU, the average UA level
was quite low, which could be a reason for reduc-
ing the dose of the urate-lowering drug in some
cases. Noncompliance of drug intake, unwilling-
ness to follow the recommended lifestyle modi-
fication and diet, an increase in body weight and
obesity, and insufficient correction of comorbid
metabolic conditions (dyslipidemia, prediabetes,
and type 2 diabetes mellitus) were among the
causes of failure to achieve the target UA levels.

Table 4 presents the therapy prescribed to
patients in the study groups for correcting
comorbid conditions. When analyzing drugs that
affect UA exchange, data obtained showed that
acetylsalicylic acid drugs were more often taken
by RA patients with HU, calcium channel blockers
and losartan were administered to patients with
gout, and diuretics (especially indapamide and
hydrochlorothiazide) and statins were prescribed
to OA patients with HU. It is worth noting that
diuretics and acetylsalicylic acid drugs were taken
by approximately equal numbers of patients in
groups 1 and 2. So, diuretics were used by 40.56%
(n = 144) of OA patients with HU (including
indapamide in 18.31% and hydrochlorothiazide
in 14.93% of cases) and by 39.95% (n = 173) of
RA patients with HU (including indapamide in
15.47% and hydrochlorothiazide in 10.85% of
cases). Acetylsalicylic acid drugs were used by
25.87% (n = 112) and 24.51% (n = 87) of patients
in groups 1 and 2, respectively. The data obtained
are important for the selection and correction
of complex therapy in patients with HU and
comorbid diseases (withdrawal of acetylsalicylic
acid drugs and diuretics in the absence of vital
indications for taking these drug groups and
use of losartan and calcium channel blockers as
antihypertensive therapy).

Discussion

Experimental studies have shown that UA is
a functionally active molecule that can contribute
to the development of CVDs, proatherogenic pro-
cesses, inflammation, endothelial dysfunction,
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Table 2 | Tabanua

Laboratory characteristics of the patients in the groups under study, n = 2513

AabopaTopHble MOKa3aTeAn MaLMEHTOB MCCAEAYEMbIX rpynmn, n = 2513
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0.01. ESR, erythrocyte sedimentation

rate; CRP, C-reactive protein; UA, uric acid; TC, total cholesterol; GFR, glomerular filtration rate by creatinine clearance; DPL, daily protein loss.

Note. DPL was determined in 142 patients in group 1, 96 in group 2, and all patients in group 3. *Significance of differences p
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Table 3 / Tabanua 3

Comparison of the frequency of comorbid conditions in the patients of the groups under study, n = 2513

CpaBHeHMe 4acToTbl KOMOPOMAHBIX COCTOSIHMI Y MALMEHTOB MCCAEAYeMBbIX Fpynm, n = 2513

Pathology Group
1, n (%) 2, n (%) 3,n (%)

Arterial hypertension 365 (84.29) 300 (84.51) 1461 (84.7)
Grade I-1V angina of effort 75 (17.32)* 76 (21.41)* 215 (12.46)*
Heart rhythm and conduction disorders 233 (53.81)% 209 (58.87)* 215 (12.46)*
History of AMI 33 (7.62)* 11 (3.09)* 123 (7.13)*
Grade I-1V CHF 108 (24.94)* 67 (18.87)* 278 (16.12)*
History of TEPA 6 (1.39) 4(1.13) 11 (0.64)
Deep venous thrombosis 10 (2.31) 7 (1.97) 20 (1.16)
Varicose veins 109 (25.17) 97 (27.32)* 223 (12.93)*
History of TIA 6 (1.38) 3(0.85) 17 (0.99)
History of ACVA 28 (6.47) 14 (3.94) 102 (5.91)
Overweight, obesity I-1II degrees 237 (54.73)* 333 (90.8)* 490 (28.41)*
Prediabetes 76 (17.55)* 80 (22.53)* 147 (8.52)*
Type 2 diabetes mellitus 115 (26.56)* 115 (32.39)* 382 (22.14)%
Urolithiasis 75 (17.32)* 57 (16.06)* 655 (37.97)*
Kidney abnormalities according to ultrasound 126 (29.09)* 78 (21.97)* 679 (40.54)*
examination

Grade I-V CKD 212 (48.96)* 21 (5.91)* 1223 (70.9)*
Choledocholithiasis 97 (22.4)* 71 (20)* 199 (11.54)*
NAFLD 132 (30.48)* 104 (29.29)* 189 (10.96)*

Note. *Significance of differences p = 0.01. Kidney abnormalities according to ultrasound examination: abnormal size
changes, cysts, renal pelvis and calyces enlargement, hydronephrosis, and renal duplication. AMI, acute myocardial
infarction; CHE, chronic heart failure; TEPA, thromboembolia of the pulmonary artery; TIA, transient ischemic attack;
ACVA, acute cerebrovascular accident; CKD, chronic kidney disease; NAFLD, nonalcoholic fatty liver disease.

and oxidative stress. Reactive oxygen species
produced after xanthine oxidase activation are
declared as a main cause of endothelial dysfunc-
tion and vascular inflammation [23]. There is
growing evidence that serum UA may be signifi-
cant in CVD development in the general popu-
lation. According to epidemiological studies, an
increase in UA concentration is associated with
AH development [9]. Moreover, the literature
provides data that increased UA concentrations
can be a predictor of peripheral artery disease,
coronary heart disease [11], acute myocardial
infarction [12], heart failure [13], acute cerebro-
vascular accident [14], and cardiovascular and
general mortality [15]. An increase in UA levels
leads to the development of both systemic and
glomerular hypertension in combination with
increased resistance and decreased blood flow
in the renal vessels. Evidence has shown that
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persistent HU is a risk factor for renal fibrosis
in progressive chronic kidney disease and renal
failure [24]. In the experiment, HU induced AH,
glomerular hypertrophy/hypertension, afferent
arteriolar sclerosis, and macrophage infiltration
in normal kidney of a rat; therefore, UA can be
considered not only a marker but also a cause of
kidney disease. Studies have demonstrated that
HU is accompanied by an increase in the produc-
tion of tumor necrosis factor alpha (TNF-alpha),
interleukin-6, interleukin-8, and miRNA-155 and
local expression of monocytic chemotactic pro-
tein 1 in the kidneys and type 2 cyclooxygenase in
blood vessels [25]. It has been proven that a high-
er UA concentration in the blood serum is associ-
ated with hyperlipidemia, triglyceridemia, type 2
diabetes mellitus, and metabolic syndrome [10].
According to our study, in the group of patients
with gout, creatinine levels were more often
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Table 4 / Tabanua 4

Treatment of comorbid conditions in the patients of the study groups, n = 2513
AeueHne KOMOPOMAHBIX COCTOSIHMI Y MALMEHTOB MCCAGAYeMbIX rpynn, n = 2513

Group Group
Group of drugs Drug
1,n%) | 2,n(%6) | 3,n(%) 1,n%) | 2,n() | 3,n(%)
Antiplatelet agents 201 182 894 Acetylsalicylic 112 87 326
(46.42) | (51.27) | (51.83) acid (25.87)* | (24.51) | (18.9)*
Anticoagulants 25 17 108 - - - -
(5.77) (4.79) (6.26)
Beta adrenoreceptor 174 147 745 - - - -
antagonists (40.18) (41.41) (43.19)
Calcium channel blockers 120 96 642 - - - -
(21.71)* | (27.04)* | (37.22)*
Angiotensin-converting 178 148 825 - - - -
enzyme inhibitors (41.11) (41.69) (47.83)
Angiotensin II receptor 97 101 649 Losartan 69 70 554
blockers (22.4)* | (28.45)* | (37.62)* (15.94)* | (19.72)* | (32.12)*
Imidazoline receptor 27 17 169 - - - -
antagonists (6.24) (4.79)* (9.8)*
Nitrates and nitrate-like 17 19 57 - - - -
agents (3.93) (5.35) (3.3)
Diuretics 173 144 426 Indapamide 67 65 113
(39.95)* | (40.56)* | (24.7)* (15.47)* | (18.31)* | (6.55)*
Hydrochloro- 47 53 55
tiaside (10.85)* | (14.93)* | (3.19)*
Other cardiotropic drugs 24 9 48 - - - -
(5.54)* (2.54) (2.78)*
Statins 31 37 101 - - - -
(7.16) (10.42)* | (5.86)*
Oral antihyperglycemic 27 27 184 Metformin 41 45 149
drugs (6.24)* (7.61) (10.67)* (9.47) (12.68) (8.64)

N o te. *Significance of differences p = 0.01.

increased, and the highest average levels of CRP,
creatinine, and UA were registered, which may
be associated with a high level of inflammatory
activity during acute gouty arthritis, a longer and
more persistent course of HU, and more frequent
kidney damage in this pathology. In the group
of RA patients with HU, increased ESR and CRP
indices were more often revealed, and the highest
average ESR was registered, which may be due
to a chronic inflammatory process in this patho-
logy. In the group of OA patients with HU, the
total cholesterol level was more often increased
at its highest average level, which may indicate
pronounced metabolic disorders when these pa-
thologies are combined.

There are several studies on asymptomatic
HU in RD patients. Petsch et al. [26] revealed
that deposits of sodium monourate crystals were
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found in every third patient with seronegative RA
with HU, according to the data of dual-energy
computed tomography of the hands and feet.
Krasnokutsky et al. [27] reported that in patients
with knee OA, an increased UA level had a prog-
nostically unfavorable value in relation to the joint
space narrowing and served as a biomarker of OA
progression. In an observational study of three
groups of patients with gout, OA, and RA, gout
was associated with a 3.1-fold risk of primary car-
diovascular events. An increase in serum UA was
associated with an increased risk of CVDs in RD
patients without gout than in patients with gout.
Gout and high UA levels were stronger predic-
tors of early cardiovascular events than some tra-
ditional CVD risk or inflammatory factors [28].

According to the analysis of St. Petersburg
gout register, the vast majority of patients with
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gouty arthritis have increased UA level and car-
diovascular and renal comorbid condition inci-
dence compared with that of the general popula-
tion, which indirectly confirms the independent
role of HU as a factor of cardiovascular and
renal risks [2]. In this study, patients with gout
had a significantly higher incidence of uroli-
thiasis, kidney changes according to ultrasound
examination data, and chronic kidney disease of
varying severity. This confirms the pronounced
kidney damage in this pathology compared with
not only the general population but also the RA
patients with concomitant HU and OA patients
with concomitant HU. In patients with a combi-
nation of RA and HU, comorbid conditions in
the form of acute myocardial infarction, chronic
heart failure of various grades, choledocholithia-
sis, and nonalcoholic fatty liver disease were sig-
nificantly more frequent. The data obtained con-
firmed an increased risk of CVDs in RA patients
and an increased risk of thrombogenesis due
to the influence of systemic inflammation [29].
The increased prevalence of choledocholithiasis
and nonalcoholic fatty liver disease may be due
to the use of basic antiinflammatory drugs that
can negatively affect the liver and other parts of
the gastrointestinal tract. A significantly high
prevalence of angina of effort of various grades
was revealed, as well as cardiac rhythm and con-
duction disorders, varicose veins, overweight and
obesity of various degrees of severity, and predia-
betes and type 2 diabetes mellitus among OA pa-
tients with HU. It is worth noting that HU in OA
was associated with diseases associated with im-
paired carbohydrate and lipid metabolism. Thus,
according to an earlier study, diseases associated
with metabolic syndrome were significantly more
common in patients with gout and asymptom-
atic HU than in the control group [3]. Moreover,
in this group of patients, the manifestations of
ischemic heart disease, probably induced by ath-
erosclerosis of the coronary arteries due to lipid
metabolism disorders, were most common.

In the case of diagnosed gout, the use of ULT is
a direct method for treating the disease [16-18],
but there is no consensus among the world sci-
entific community regarding asymptomatic HU.
According to the Japanese National Guidelines for
the Management of Patients with Gout and HU,
drug therapy should be considered for asympto-
matic HU of at least 9 mg/dL (535 pmol/L) despite
an improved lifestyle. In addition, the possibility
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of drug therapy should be considered when the
serum UA level reaches 8 mg/dL (475 umol/L) or
more and if the patient has concomitant diseases
such as urolithiasis, chronic kidney disease, AH,
ischemic heart disease, type 2 diabetes melli-
tus, and metabolic syndrome [19]. According
to the Portuguese National Guidelines for the
Management of Patients with Gout and HU, for
serum UA of at least 9 mg/dL (535 umol/L), phar-
macological treatment should be considered after
an individual assessment of the risk/benefit ratio,
in particular for preventing gout [20]. In 2020, the
RCS approved the clinical guidelines for AH, and
according to which UA is a cardiovascular risk
factor and its level should be determined for all
AH patients [30]. Moreover, RSC and ESC adop-
ted a consensus for patients with asymptomatic
HU and high cardiovascular risk, and according
to which ULT is recommended in this group of
patients [21, 22]. According to the results of our
study, ULT was started in 30.95% of RA patients
with HU and in 36.06% of OA patients with HU.
Allopurinol was predominantly used. There were
no reports of adverse events with this therapy.
Prospective follow-up of this group of patients
continues.

It is worth noting that there are risk factors
for HU in RA patients. The intake of basic anti-
inflammatory and genetically engineered bio-
logical drugs can advance the occurrence of UA.
In an observational study, the effect of a 3-month
treatment of RD with TNF-alpha inhibitors on an
increase in serum UA levels was proven. In the
cohort of RA patients under study, nine patients
received genetically engineered biological agents.
During the therapy, UA level increased in 66.6%
(n = 6) of patients, and HU was not detected be-
fore in 44.4% (n = 4). On the contrary, UA level
decreased in 33.3% (n = 3) of patients.

Conclusions

HU is a common comorbidity in RA and OA.
These combinations lead to an increased risk
and frequency of cardiovascular, metabolic, and
gastroenterological comorbidity.

With a combination of RDs (both RA and OA)
with HU, compared with the group of patients
with gout, concomitant diseases in the form of
angina of effort of various grades, heart rhythm
and conduction disorders, chronic heart fail-
ure of various grades, overweight and obesity,
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prediabetes, type 2 diabetes mellitus, choledocho-
lithiasis, and nonalcoholic fatty liver disease are
significantly more frequent. Gout is significantly
more often associated with kidney damage in the
form of urolithiasis and chronic kidney disease of
varying severity. The prevalence of acute myocar-
dial infarction in history is significantly higher in
RA patients with HU than in patients with gout,
and the prevalence of varicose veins is higher in
OA patients with HU.

ULT in patients with RDs and asymptomatic
HU with high cardiovascular risk enabled to
achieve the target UA levels in 34.58% and
52.08% of patients with RA and OA, respectively.
In the complex therapy of HU, in addition to
drug treatment, it is of great importance to follow
the recommendations for improving lifestyle,
normalizing body weight, adhering to a low-
purine diet, correcting metabolic disorders, and
increasing compliance.

References

1. BoAe3HM CyCTaBOB: PyKOBOACTBO AASI Bpauedt / MOA peA.
B.1. Masyposa. - CI16.: CneuAnt, 2008. — 397 c. (Cepus
«PykoBOACTBO AAsl Bpayei»). [Bolezni sustavov: rukovodstvo
dlya vrachey. Ed. by V.I. Mazurov. Saint Petershurg: SpecLit;
2008. 397 p. (Seriya “Rukovodstvo dlya vrachey”). (In Russ.)]

2. Masypos B.N., INetposa M.C., lanaykosa M1.3., n ap. Ko-
MOPOMAHOCTb MPU MOAATPUUECKOM apTPUTE MO AAHHbBIM
CaHkT-TleTepOyprckoro  roOpoACKOrO  perncTpa MoAarpsbl
2016-2018 rr. // Teparms. — 2019. - T. 5. - N2 6. -
C. 27-34. [Mazurov VI, Petrova MS, Gaydukova 1Z, et al.
Features of gouty arthritis according to the St. Peterburg city
register of gout (2016-2018 years). Therapy. 2019;5(6):27-34.
(In Russ.)l. https://doi.org/10.18565/therapy.2019.6.27-34.

3. Tetposa M.C., lllemeposckas T.I'., Masypos B.M. AkTy-
aAbHble NpobAembl AedeHust noaarpsl // Becthuk CaHKT-
[NeTepbyprckor MEAMLIMHCKOM akaAeMMM MOCAEAMIMAOM-
Horo obpasosanus. — 2011. - T. 3. - N2 1. - C. 75-79.
[Petrova MS, Shemerovskaya TG, Mazurov VI. Actual prob-
lems of gout treatment. Vestnik Severo-Zapadnogo gosu-
darstvennogo medicinskogo universiteta im. I.I. Meénikova.
2011;3(1):75-79. (In Russ.)]

4. Taaywko EA., Hacowos E.A. PacnpoctpaHeHHOCTb
peBMartuueckux 3aboaeBaHun B Poccun // Aabmanax
KAMHUYECKOM MeAnumHbl. — 2018. — T. 46. — N2 1. -
C. 32-39. [Galushko EA, Nasonov EL. Prevalence
of rheumatic diseases in Russia. Almanac of Clinical
Medicine. 2018;46(1):32-39. (In  Russ.)l. https://doi.
org/10.18786/2072-0505- 2018-46-1-32-39.

5. Yang WX, Ma Y, Hou YL, et al. Prevalence of hyperurice-
mia and its correlation with serum lipids and blood glu-
cose in physical examination population in 2015-2018:
A retrospective study. Clin Lab. 2019;65(8):10.7754/

Tom 12 ¢ N2 3 ¢ 2020

10.

11.

12.

13.

14.

15.

16.

17.

18.

Clin.Lab.2019.190338. https://doi.org/10.7754/Clin.Lab.
2019.190338.

Chen-Xu M, Yokose C, Rai SK, et al. Contemporary
prevalence of gout and hyperuricemia in the united
states and decadal trends: the national health and nutri-
tion examination survey, 2007-2016. Arthritis Rheumatol.
2019;71(6):991-999.  https://doi.org/10.1002/art.40807.
Hakoda M. Recent trends in hyperuricemia and gout in
Japan. Japan Med Assoc J. 2012;55(4):319-323.
WaabHoBa C.A., AeeB A.A., Aptamonosa I.B., n ap. Tu-
rnepypuKemMusi U ee KOPPEASITbl B POCCUICKOM MOMYAsi-
UMM (pe3yAbTaTbl IMMAEMUOAOTMUECKOrO MCCA@AOBAHMS!
SCCE-P®) // PaumoHaabHast hapmakoTepanmsi B Kapano-
rormn. — 2014. = T. 10. = N2 2. — C. 153—159. [Shal-
nova SA, Deev AD, Artamonova GV, et al. Hyperurice-
mia and its correlates in the russian population (results of
ESSE-RF epidemiological study). Rational Pharmacotherapy
in Cardiology. 2014;10(2):153-159. (In Russ.)]

Wang]J, Qin T, Chen, et al. Hyperuricemia and risk of inci-
dent hypertension: A systematic review and meta-analysis
of observational studies. PLoS One. 2014;9(12):e114259.
https://doi.org/10.1371/journal.pone.0114259.

Lv Q, Meng XF, He FF, et al. High serum uric acid and in-
creased risk of type 2 diabetes: A systemic review and meta-
analysis of prospective cohort studies. PLoS One. 2013;8(2):
€56864. https://doi.org/10.1371/journal.pone.0056864.
Kim SY, Guevara JP, Kim KM, et al. Hyperuricemia and
coronary heart disease: A systematic review and meta-ana-
lysis. Arthritis Care Res (Hoboken). 2010;62(2):170-180.
https://doi.org/10.1002/acr.20065.

Holme |, Aastveit AH, Hammar N, et al. Uric acid and risk of
myocardial infarction, stroke and congestive heart failure in
417734 men and women in the Apolipoprotein MOrtality
RISk study (AMORIS). J Intern Med. 2009;266(6):558-570.
https://doi.org/10.1111/j.1365-2796.2009.02133 x.
Huang H, Huang B, Li Y, et al. Uric acid and risk of heart
failure: A systematic review and meta-analysis. Eur ] Heart
Fail. 2014;16(1):15-24. https://doi.org/10.1093/eurjhf/hft132.
Kim SY, Guevara JP, Kim KM, et al. Hyperuricemia and risk of
stroke: A systematic review and meta-analysis. Arthritis Rhe-
um. 2009;61(7):885-892. https://doi.org/10.1002/art.24612.
Stack AG, Hanley A, Casserly LF, et al. Independent and
conjoint associations of gout and hyperuricaemia with total
and cardiovascular mortality. Q/M. 2013;106(7):647-658.
https://doi.org/10.1093/gjmed/hct083.

Fitzgerald JD, Dalbeth N, Mikuls T, et al. 2020 American
College of Rheumatology guideline for the management of
gout. Arthritis Care Res. 2020,72(6):744-760. https://doi.
org/10.1002/acr.24180.

Poccuitckne KAMHMYeckne pekomeHaaumu. PeBMaTtoAo-
rust / noa pea. E.A. HaconoBa. — M.: TSOTAP-Meaua,
2019. - 464 c. [Rossiyskie klinicheskie rekomendatsii.
Revmatologiya. Ed. by E.L. Nasonov. Moscow: GEOTAR-
Media; 2019. 464 p. (In Russ.)]

Richette P, Doherty M, Pascual E, et al. 2016 updated
EULAR evidence-based recommendations for the man-
agement of gout. Ann Rheum Dis. 2017;76(1):29-42.
https://doi.org/10.1136/annrheumdis-2016-209707.

Becthunk CeBepo-3anaaHOro rocyAapCTBEHHOrO MEAMLIMHCKOTO yHuBepcuTeTa um. M., Meunukosa

71



72

19.

20.

21.

22.

23.

24.

25.

¢ Information about the author (Adpec asmopa ons nepenucku)

Yamanaka H; Japanese Society of Gout and Nucleic Acid
Metabolism. Japanese guideline for the management of
hyperuricemia and gout. 2" ed. Nucleosides Nucleotides
Nucleic Acids. 2011;30(12):1018-1029. https://doi.org/
10.1080/15257770.2011.596496.

Aratjo F, Cordeiro |, Teixeira F, et al. Portuguese recom-
mendations for the diagnosis and management of gout.
Acta Reumatol Port. 2014;39(2):158-171.

Borghi C, Tykarski A, Widecka K, et al. Expert consensus for
the diagnosis and treatment of patient with hyperuricemia
and high cardiovascular risk. Cardiol J. 2018;25(5):545-563.
https://doi.org/10.5603/C).2018.0116.

Yasosa N.E., XKepHakosa t0.B., Kucasx O.A., n ap. KoH-
CEHCYC M0 BEAEHHIO MALIMEHTOB C rUnepyprUKemment 1 Bbl-
COKMM CEPAEYHO-COCYAMUCTbIM PUCKOM // CHCTeMHbIe TH-
nepreHsun. —2019.-T. 16.—-N24. - C. 8-21. [Chazova IE,
Zhernakova JuV, Kisliak OA, et al. Consensus on patients
with hyperuricemia and high cardiovascular risk treat-
ment. Systemic Hypertension. 2019;16(4):8-21. (In Russ.)].
https://doi.org/10.26442/2075082X.2019.4.190686.
Perez-Ruiz F, Becker MA. Inflammation: A possible mecha-
nism for a causative role of hyperuricemia/gout in cardio-
vascular disease. Curr Med Res Opin. 2015;31(Suppl. 2):
9-14. https://doi.org/10.1185/03007995.2015.1087980.
Johnson RJ, Kang DH, Feig D, et al. Is there a pathoge-
netic role for uric acid in hypertension and cardiovascular
and renal disease? Hypertension. 2003;41(6):1183-1190.
https://doi.org/10.1161/01.HYP.0000069700.62727.C5.
Estevez-Carcia 10, Gallegos-Nava S, Vera-Pérez E, et al.
Levels of cytokines and micrornas in individuals with

Roman A. Bashkinov / Poman Anopeesuy Bawxunos
Tel. / Tem.: +79818388266
https://orcid.org/0000-0001-9344-1304

SPIN-code / SPIN-koz: 5169-5066

E-mail: bashkinov-roman@mail.ru

Herald of North-Western State Medical University named after I.I. Mechnikov

26.

27.

28.

29.

30.

asymptomatic hyperuricemia and ultrasonographic fin-
dings of gout: A bench-to-bedside approach. Arthritis Care
Res (Hoboken). 2018;70(12):1814-1821. https://doi.org/
10.1002/acr.23549.

Petsch C, Araujo EG, Englbrecht M, et al. Prevalence of
monosodium urate deposits in a population of rheuma-
toid arthritis patients with hyperuricemia. Semin Arthritis
Rheum. 2016;45(6):663-668. https://doi.org/10.1016/
j.semarthrit.2015.11.014.

Krasnokutsky S, Oshinsky C, Attur M, et al. Serum urate
levels predict joint space narrowing in non-gout patients
with medial knee osteoarthritis. Arthritis Rheumatol.
2017;69(6):1213-1220. https://doi.org/10.1002/art.40069.
Meek IL, Vonkeman HE, van de Laar MA. Hyperuricaemia:
A marker of increased cardiovascular risk in rheumatic pa-
tients: Analysis of the ACT-CVD cohort. BMC Musculoske-
let Disord. 2014;15:174. https://doi.org/10.1186/1471-
2474-15-174.

Lévy L, Fautrel B, Barnetche T, Schaeverbeke T. Incidence
and risk of fatal myocardial infarction and stroke events in
rheumatoid arthritis patients. A systematic review of the
literature. Clin Exp Rheumatol. 2008;26(4):673-679.
Yasosa M.E., XKepHakosa O.B. oT umenn skcneptos.
KanHnueckue pekomeHAaUMM. AMArHoCTMKa M AedeHne
apTepuanbHoM runepToHMn // CucTeMHble runepTeH-
3n. —2019. - T.16. —=N2 1. - C. 6-31. [Chazova IE, Zher-
nakova YuV, on behalf of the experts. Clinical guidelines.
Diagnosis and treatment of arterial hypertension. Systemic
Hypertension. 2019;16(1):6-31. (In Russ.)]. https://doi.org/
10.26442/2075082X.2019.1.190179.

Volume 12 ¢ Issue 3 ¢ 2020



