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Aim. To study the parameters of ferritin, uric acid in the serum and urine, high-sensitivity C-reactive protein (hsCRP) in patients
with hypertension in combination with gout and the relationship between these data and clinical manifestations of gout.

Materials and methods. 61 patients with hypertension, middle age of whom amounted to 54.25 (10.29) years, had been surveyed,
39 (64 %) men and 22 (36 %) women. All patients were divided into two groups: the main group — 36 patients with hypertension
in combination with gout and the comparison group — 25 patients with hypertension without gout. Determination of ferritin level
in serum was carried out by using an immunochemical method with electrochemiluminescence detection (Cobas 6000 analyzer,
Roche Diagnostics test system, Switzerland). Colorimetric analysis was used to determine the concentration of serum uric acid,
the spectrophotometric method — of uric acid in urine, the immunoassay method — of hsCRP.

Results. The average serum uric acid level significantly differed (P = 5.4 E-5) in the main group and the comparison group and was
443.44 (129.66) pmol/L and 317.16 (77.60) pmollL, respectively. The level of ferritin in the main group was significantly higher (237
(237; 247), P = 4.3 E-5 ng/mL) than in the comparison group (137 (83,23; 137) ng/mL), as well as the level of hsCRP (P = 4.4 E-6)
11.78 (3.70; 12.66) mg/L and 1.07 (0; 3.82) mg/L, respectively. The level of uric acid in urine was not significantly different (P = 0.23)
in both groups and amounted to 2470.92 (836.89) umol/L in the main group and 2198.00 (881.73) ymol/L in the comparison group. A
significant correlation (r = 0.30; P < 0.05) was found between the levels of serum uric acid and ferritin in the main group patients, as well
as a significant correlation between the levels of serum uric acid and the duration of gout (r = 0.41; P < 0.05), the total number of affected
joints (r=0.51; P < 0.05), gout severity (r = 0.36; P < 0.05), the level of ferritin and the number of gout exacerbation (r = 0.31; P < 0.05).

Conclusions. Elevated serum ferritin concentration increases the risk of gouty arthritis exacerbation. Establishing the rela-
tionship between the concentration of ferritin and serum levels of uric acid and the number of gout exacerbations in the main
group suggests that iron plays an important role in the disease pathogenesis.

B3aeMo3B’A30K MiX rinepdpeputuHeMieto Ta KAiHIYHUMU NposBaMuU NoAarpu
I. M. Kysbmina, 0. M. AasapeHko

MeTta po6oTH — BIBYEHHS NOKA3HWKIB (DEPUTUHY, CEHOBOI KUCMOTI KPOBI Ta Ceui, BUCOKOYYTIIMBOrO C-peakTMBHOIO NpoTeiHy
(hsCPI) y nauieHTiB 3 apTepianbHoto rinepTeHsieto (Al) y NoeaHaHHI 3 NO4ArpoK Ta BCTAHOBMNEHHS B3aEMO3B'A3KIB MiX LMY
MoKasHMKaMM Ta KMiHIYHMI NposiBamMu NoAarpy.

Marepianu Ta metoau. O6cTexnm 61 nauieHTa 3 Al cepeaHint Bik (SD) ctaHosus 54,25 (10,29) poky, cepeq Hux — 39 (64 %)
4onoBikiB i 22 (36 %) xiHKK. YCix nauieHTiB Noainunv Ha ABi rpynu: ocHoBHa — 36 xBopux Ha Al y NoeAHaHHI 3 noaarpoio; rpyna
MopiBHsIHHS — 25 navieHTiB, siki xBopi Ha Al 6e3 cynyTHLOI noaarpy. BusHaueHHs pisHs (DepUTUHY KpOB 3aiACHIOBANM iMyHOXIMIYHIM
METOA0M 3 erneKTpoXeMinioMiHeCLIEHTHO AeTekuieto (aHanisaTop Cobas 6000, TecT-cuctemn Roche Diagnostics, LLeliuapis).
KonopumeTprnyHum MeTofoM BU3HAYanM KOHLIEHTPALLil0 CEYOBOI KUCMOTU Y KPOBI, CNEKTPOPOTOMETPUYHIM — CEHOBOI KUCIOTH B
cevi, imyHopepMeHTHUM MeTogom — hsCPTT.

PesyniraTtu. CepepHiit NokasHWK piBHS CE4OBOI KUCTOTW KPOBI BIpOriaHO BiapisHsBcs (p = 5,4 E-5) B ocHOBHIN rpyni Ta rpyni no-
piBHsAHHS Ta cTaHoBwB 443,44 (129,66) mkmonb/n i 317,16 (77,60) MkMOnb/N BiANOBIAHO. 3HAYEHHS (DEPUTUHY B OCHOBHIl rpyni
BiporigHo Ginblue (237 (237; 247), p = 4,3 E-5 Hr/mn), Hix y rpyni nopiBHaHHA (137 (83,23; 137) Hr/mn), sik i 3HaueHHs hsCP
(p=4,4E-6)—11,78(3,70; 12,66) mr/n Ta 1,07 (0; 3,82) Mr/n BignoBigHO. 3HAYEHHS CE4OBOI KUCMOTM B CEMi BiPOTiAHO He Biapi3Hsi-
nocs (p = 0,23) B 060x rpynax i CTaHOBKNO B OCHOBHIN rpyni 2470,92 (836,89) mkmons/n, y rpyni nopisHaHHS — 2198,00 (881,73)
MKMonb/n. Mix piBHEM CE4OBOI KMCMOTM KPOBI Ta (hepuTUHY B MaLieHTIB OCHOBHOI rpynu BCTAHOBMIM BipOTiAHWIA KOPENALNHWIA
38’30k (r = 0,30; p < 0,05). Kpim TOro, BiporigHuin KopensLiiHiA 38'A30K BUSIBUIM MiX PIBHEM CE4OBOI KUCMOTW Y KPOBI Ta Tpu-
BanicTio nogarpu (r = 0,41; p < 0,05), 3aranbHoro KiNbKICTHO ypaxeHux cyrnobis (r = 0,51; p < 0,05), cTyneHem TspKKOCTi noparpu
(r=0,36; p < 0,05), a Takox Mix piBHEM hepuTUHY Ta KinbkicTio cnanaxis nogarpu (r = 0,31; p < 0,05).

BucHoBku. HagmipHa KoHUeHTpaLis (hepuTuHy B CPOBATL KPOBI MIABULLYE PU3NK PO3BUTKY 3aroCTPEHHS NOZarpuyHOro
apTpuTy. BcTaHOBNEHHS 3B’A3KiB MiX KOHLIEHTpaLlieto hepuTUHY i CMpOBaTKOBUM PIBHEM CEHOBOI KUCMOTY Y KPOBI Ta KiMbKICTIO
3aroCTpeHb nogarpy CaigYmMTb, LLO 3asi3o Bidirpae BaXIMBY porb y NaToreHesi 3aXxBOpIoBaHHS.

B3aumocBA3b MeXAy runepdepputHHeMUen U KAMHUYECKUMU NPOABAEHUAMU NOAArpbI

A. . KyabmuHa, O. H. N\asapeHko

Llenb pa6oTbl — 13yyeHue nokasarenen peppuTHa, MOYEBON KNCAOTbI KDOBM 1 MOYM, BbICOKOHYBCTBUTENBHOTO C-peakT1BHOMO
npoteunHa (hsCPI) y nauneHToB C apTepuanbHoii rnepTeHaveit (Al) B coveTaHnm ¢ Nogarpoi v yCTaHoBMEHWE B3aUMOCBS3ei
Mexay AaHHbIMU NoKasaTensmu 1 KIMHUYECKUMI NPOSIBREHNSIMM Nogarpbl.
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Marepuansi u metogbl. O6cnenosany 61 nauvenTa c Al cpenHuii BospacT (SD) kotopbix cocTaeun 54,25 (10,29) roga, cpean
kotopbIx 39 (64 %) MyxunH 1 22 (36 %) KeHLWwmHbI. Beex nauneHToB nogenunu Ha ABe rpynnbl: 0CHOBHas — 36 60nbHbIX ¢ Al
B COYETaHUV C nogarpoi; cpaBHeHust — 25 naumeHToB ¢ Al 6e3 conyTcTaytoLlen nogarpbl. Onpegenexne ypoBHst heppuTHa
KPOBM OCYLLECTBASIOCh UMMYHOXUMUYECKM METOLOM C 3MEKTPOXEMUIIIOMUHECLIEHTHON AeTekumen (aHanusatop Cobas 6000,
TecT-cuctembl Roche Diagnostics, LLBetiuapust). KonoprmeTpryeckm METOLOM Onpeaensinin KOHLEHTPALMI0 MOYEBO KUCTOThI
KPOBM, CEKTPOPOTOMETPUYECKAM — MOYEBOI KUCIIOTLI KPOBU, UMMYHOhepMeHTHbIM MeTogom — hsCPIT.

Pesyniratbl. CpenHuii nokasaTenb YPOBHS MOYEBOM KUCMOTHI KDOBM AOCTOBEPHO oTnmnyancs (p = 5,4 E-5) B ocHOBHOM rpynne v
rpynne cpaBHeHusi 1 coctaun 443,44 (129,66) mkmonb/n 1 317,16 (77,60) MKMONb/N COOTBETCTBEHHO. 3HaueHWe deppuTHa B
OCHOBHOV rpynne AOCTOBEPHO Bbllle (237 (237; 247), p = 4,3 E-5) Hr/mn), yem B rpynne cpaBHeruns (137 (83,23; 137) Hr/mn), Kak
1 3HayeHne hsCPT1 (p = 4,4 E-6) — 11,78 (3,70; 12,66) mr/n n 1,07 (0; 3,82) Mr/n COOTBETCTBEHHO. 3HA4YEHME MOYEBOWN KNCTOTI
B MOYe JOCTOBEPHO He oTnnyanocs (p = 0,23) B 0bewnx rpynnax u coctaBumno B ocHoBHoM rpynne 2470,92 (836,89) mkmons/n, B
rpynne cpaBHeHus —2198,00 (881,73) Mmkmonb/n. Mexay ypoBHEM MOYEBOW KUCIOTbI KPOBM 1 (DEPPUTHHA Y NALIMEHTOB OCHOBHO
rpynMbl yCTaHOBMEHa AOCTOBEPHAs koppensumoHHas ¢as3b (r = 0,30; p < 0,05). Kpome Toro, LocToBEpHAs KOpPensLMOHHas CBA3b
OTMEYeHa MeXzy YPOBHEM MOYEBOMN KCMOTbI B KPOBM U MPOAOIKMTENBHOCTLEO noaarps! (r = 0,41; p < 0,05), o6Lym konnm4ecTeom
nopaxeHHbIx cyctaos (r = 0,51; p < 0,05), cteneHbio TsxecTv nogarpsl (r = 0,36; p < 0,05), a Takke Mexay ypoBHeM heppuTnHa
1 Konn4ecTBoM 060CTpeHuit nogarpel (r = 0,31; p < 0,05).

BhIBogbI. UpeamepHasi KoHLEHTpaLmsi heppuTvHa B CLIBOPOTKE KPOBY MOBLILLIAET PUCK Pa3BUTUSl 0G0CTPEHIS NOLArpuieckoro
apTpuTa. YCTaHOBMEHE CBSA3W MEXIY KOHLIEHTpaLmet (oeppuTiHa 1 CbIBOPOTOYHBLIM YPOBHEM MOYEBOW KUCMOThI B KDOBU, &
TakKe KONMYeCTBOM 0BOCTPEHNI Nofarpbl CBUAETENLCTBYET, YTO KENE30 UrPaeT BaxkHYH porib B NaToreHe3e 3aboneBaHus.

Gouty arthritis is the most common type of inflammatory
arthritis among the working-age population. In patients
with gout, the following comorbidities are often recorded:
hypertension, diabetes mellitus, and heart failure. The
presence of hypertension in patients with gout increases
the risk of complications, exacerbations, hospitalization and
its duration [1]. The World Health Organization predicts a
significant increase in the prevalence of hypertension to
60 % of cases by 2025 [2].

In the publications of recent years, it is assumed that
iron could be a trigger of gouty arthritis exacerbation as
a result of oxidative stress that is accompanied by an
increased risk of cardiovascular disease [3].

The latest public health research in the United States
revealed positive links between the level of ferritin as the main
indicator of iron exchange and the level of uric acid [4]. In
addition, T. Fatima et al. [5] report about a positive correlation
between the number of gout flares and the ferritin level [3].

The issue of the relationship between ferritin and uric
acid levels in patients with comorbid pathology remains rele-
vant, as well as establishing the nature of this relationship.

Aim
To study the parameters of ferritin, uric acid in serum and
urine, hsCRP in patients with hypertension in combination

with gout and the relationship between these data and
clinical manifestations of gout.

Materials and methods

The study was conducted at the clinical basis of the De-
partment of Therapy, Cardiology and Family Medicine of
Postgraduate Education Faculty of the State Institution
“Dnipropetrovsk Medical Academy of the Ministry of Health
of Ukraine” — Municipal Institution “Kryvyi Rih City Clinical
Hospital No 2 of Dnipropetrovsk Regional Council” from
2016 to 2018. In total, 61 patients with hypertension, middle
age of whom amounted to 54.25 (10.29) years, had been
surveyed, 39 (64 %) men and 22 (36 %) women.

All patients were divided into two groups: the main
group — 36 patients with hypertension in combination

with gout (the average age was 54.69 (10.22) years) and
the comparison group — 25 patients with hypertension
without concomitant gout (the average age was 53.6
(10.57) years).

The diagnosis of hypertension was established in accor-
dance with the order of the Ministry of Health of Ukraine No
384 dated May 24, 2012, according to the recommendations
of the Ukrainian Association of Cardiology and the Clinical
Recommendations of the European Society of Hyperten-
sion and the European Society of Cardiology (2016). The
diagnosis of gout was established according to the criteria
of the American College of Rheumatology and the European
League Against Rheumatism (2015). Clinical and anam-
nestic data were obtained from patient surveys, analysis
of pre-medical documentation, general clinical, laboratory,
and instrumental methods of examination.

The main inclusion criteria: patients with hypertension
without gout who gave informed consent to participate in
the study; patients with hypertension in combination with
gout who gave informed consent to participate in the study;
patients aged 30 to 80 years.

Exclusion criteria: patients who did not consent to
participate in the study; patients abusing alcohol or narcotic
drugs; oncological, psychiatric and rheumatologic diseas-
es, other crystalline arthropathies; Il B-ll stage cardiac
insufficiency, IV functional class; IV-V stage chronic kidney
disease; viral hepatitis, tuberculosis; HIV-infected patients.

Determination of serum ferritin level was carried out by
using an immunochemical method with electrochemilumi-
nescence detection with the help of the Cobas 6000 ana-
lyzer and the Roche Diagnostics test system (Switzerland).
Colorimetric analysis was used to determine the serum uric
acid concentration, the spectrophotometric method was
used to determine the concentration of uric acid in urine. The
level of hsCRP was measured by the immunoassay method.

For statistical analysis of study materials we used: a
Shapiro-Wilk test for verification of quantitative indicators
normal distribution; a Student’s t-test to assess the signi-
ficance of difference in the mean for quantitative attributes
with the normal distribution; a Mann-Whitney (U) test for
abnormally distributed unrelated samples; a Pearson Chi-
Square (x?) test to assess the significance of difference
in relative indices including a Yates correction for values
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of the index close to 0 or 100. A correlation analysis was Table 1. General and clinical characteristics of the studied groups, M (SD),

carried out with a Spearman’s Rank Correlation Coefficient ~ Me (Q25; Q75)
(p) calculation.

Descriptive statistics were expressed as a mean (M)
and a standard deviation (SD) for normally distributed values Age, years 5469 (10.22) 536 (10.57) 069"
and as a median (Me) and an interquartile range (Q25; Q75) Duration of hypertension, years 45(1:10) 4(2:8) 0.86°
for non-normally distributed parameters. Number of exacerbations of 4(2,6.25) 3(25) 0.50*

P-values of <0.05 were determined to represent sta- hypertension per year
tistical significance. The statistical analysis was carried Stage of hypertension, n (%) 0.51*
out using the Microsoft Excel 2010, data analysis program I 2(6) 4(16)

AtteStat 12.0.5 and Statistica 6.1 (StatSoft Inc.). L 31(86) 19 (76)
I 3(8) 2(8)
Degree of hypertension, n (%)
Results 1 21 (58) 15 (60) 0.93*
The duration of hypertension in the main group was 4.5 2 (1) 7(28)
(1; 10) years, in the comparison group — 4 (2; 8) years, no 3 4(m) 3(12)
Body mass index, kg/m? 32.39 (5.24) 31.6 (6.09) 0.59*

significant difference was found (P = 0.86). The number of
exacerbations of hypertension per year in the main group —4
(2; 6.25), in the comparison group — 3 (2; 5), no significant
difference was found (P = 0.50).

In the main group, the duration of gout was 4.92 (3.23)
years, the number of exacerbations of gouty arthritis was
7.08 (4.54) per year, the total number of affected joints — 5 (2;
10). Acute gouty arthritis was detected in 7 (19 %) patients

*: there is no significant difference between the groups (P > 0.05).

Table 2. Levels of ferritin, serum uric acid, uric acid in the urine, hsCRP in patients
of the main group and the comparison group, M ), Me (Q25; Q75)

Indicator, units of measurement Main group Comparison group
(n=36) (n=25)

; v ar as getect . Ferritin, ng/mL. 237 (237; 247) 137(83.23;137)  4.3E5
with hypertension in combination with gout, chronic gouty R —r) 443,44 (129.66) 31716 (77.60) ==
arthritis — in 23 (64 %) patients, chronic tophaceous gout— i acid in the urine, pmollL 247092 (836.89)  2198.00(88173) 023
in 6 (17 %) patients, while there were 10 (28 %) patients  pscrp, mgiL 11.78 (3.70; 12.66)  1.07 (0; 3.82) 44E-6

in a phase of exacerbation, a remission phase was in 26
(72 %) patients. A mild degree of gout was registered in 20
(56 %) patients, an average degree —in 14 (39 %), a severe
degree —in 2 (6 %) patients. According to the radiological
stage of the disease, the patients were divided as follows:
there were no changes in 2 (5 %) patients, | stage —in 19
(53 %) patients, Il stage —in 14 (39 %) patients, Il stage —
in 1 (3 %) patient. The general clinical characteristics of
the groups are presented in Table 1.

In patients with hypertension in combination with
gout compared with patients without concomitant gout,
there were significant differences in the level of all studied
parameters, except for uric acid in the urine (Table 2). The
average serum uric acid level significantly differed (P = 5.4
E-5) in the main group and the comparison group and
was 443.44 (129.66) pmol/L and 317.16 (77.60) umoliL,
respectively. The ferritin level was significantly higher (237
(237; 247), P = 4.3 E-5) ng/mL in the main group than in
the comparison group (137 (83,23; 137)) ng/mL, as well as
the concentration of hsCRP (P =4.4 E-6) 11.78 (3.70; 12.66)
mg/L and 1.07 (0; 3.82) mg/L, respectively, indicating the se-
verity of inflammatory changes in patients with concomitant
gout. The level of uric acid in the urine was not significantly
different (P = 0.23) in both groups and amounted to 2470.92
(836.89) pmol/L in the main group and 2198.00 (881.73)
pmol/L in the comparison group, that may indicate a kidney
damage in patients of both groups.

A positive, moderate, significant correlation was
found (r = 0.30; P < 0.05) between the level of serum uric
acid and ferritin in patients of the main group. Moreover,
a significant correlation was found between the level of
serum uric acid and the following clinical manifestations
of gout, the disease duration (r = 0.41; P < 0.05), the total
number of affected joints (r = 0.51; P < 0.05), gout severity
(r=0.36, P <0.05), but there was no significant relationship
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*: there is no significant difference between the groups (P > 0.05).

between the level of ferritin and the above manifestations.
Only positive correlation was found between the level of
ferritin and the number of gout flares (r = 0.31; P < 0.05),
indicating that a high level of uric acid worsens the clinical
course of gout, and hyperferritinemia increases the risk of
gouty arthritis exacerbation.

Discussion

According to the literature data, the association of serum
ferritin and uric acid with gout does not depend on the level
of hsCRP, that is, the association is not due to an increased
ferritin level in inflammation, but plays an immediate role in
the metabolism of iron in gout [4].

Cross studies have shown that elevated levels of
ferritin are associated not only with the development of
gout, but also with other conditions, such as hypertension,
central obesity, dyslipidemia, increased blood insulin and
glucose levels [3]. In a work of A. G. Mainous et al. [6],
the data is given on the association between elevated se-
rum uric acid levels and high ferritin levels in the absence
of symptoms such as joint pain or mobility limitations. That
is, it should be noted that the level of ferritin, as the main
indicator of iron accumulation in gout, may be increased
at a stage of clinical manifestations absence and act as a
factor of gout exacerbation. This statement is confirmed
by the detection of iron in tophi and synovial membrane
of joints [4].

On the one hand, this indicator shows an increase in
the degree of inflammation during gout, and on the other
hand, it increases in response to oxidative stress develop-
ment, which is not a negative link of pathogenesis. Some
authors suggest determining the serum level of uric acid as
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a risk factor for concomitant iron overload in patients due to
significant association with ferritin. In addition, it has been
reported that increased levels of uric acid and ferritin are
associated with an alteration of liver and kidney function,
indicating an additional mechanism for gouty nephropathy
development, which may be resulted from the accumulation
of iron and an increase in ferritin level in gout.

Conclusions

1. Serum ferritin level is significantly 1.73 times in-
creased in patients with hypertension in combination with
gout compared to patients without concomitant gout.

2. Elevated concentration of serum ferritin increases
the risk of gouty arthritis exacerbation.

3. Establishing the relationship between the concentra-
tion of serum ferritin and uric acid levels and the number
of gout exacerbations in the main group suggests that iron
plays an important role in the disease pathogenesis.

4. Establishment of the links between the level of uric
acid and the clinical manifestations of gout: the disease
duration (r = 0.41; P < 0.05), the total number of affected
joints (r=0.51; P <0.05), gout severity (r = 0.36; P < 0.05).
All the above manifestations suggest that hyperuricemia
worsens the clinical course of gout.

The perspective for further scientific research. It is
planned to determine the predictive role of ferritin and hsCRP
concentration in the model of gouty arthritis exacerbation as
well as the described parameters comparison in the group
of patients with hypertension in combination with gout after
treatment with combinations of basic therapy drugs.
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