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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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PREVALENCE OF HYPERURICEMIA IN PATIENTS WITH CHRONIC HEART FAILURE

1Sanikidze Q., 2Mamacashvili I., 1Petriashvili Sh.

1Aleksandre Aladashvili Clinic, 2Tbilisi State Medical Unversity, The First University Clinic, Georgia 

Hyperuricemia (HU) is a common metabolic disorder, 
which approximately affects 5% of the general population. 
Its prevalence among hospitalized exceeds 25% [12]. As-
ymptomatic hyperuricemia is defined as elevated serum urate 
levels in the absence of signs and symptoms of monosodium 
urate crystal deposition disease. Asymptomatic hyperurice-
mia is frequently associated with hypertension, chronic kid-
ney disease and cardiovascular diseases [1]. Currently, hy-
peruricemia is considered as a poor prognostic factor and a 
potential determinant of heart failure (HF) development.

The association between elevated uric acid (UA) levels 
and HF has been known for almost 50 years. Many studies 
have revealed a connection between increased UA levels and 
the New York Heart Association (NYHA) functional class; 
namely, increased HF symptoms, reduced exercise tolerance, 
systemic congestion and decreased cardiac function [2-4].

HU is correlated with a higher risk of development of HF. 
Studies showed that it has an unfavorable effect on the outcome 
of patients diagnosed with HF. A recent meta-analysis showed 
that, for every 1 mg/dl increase in serum UA, the odds of de-
veloping HF increase by 19% and the risk of all-cause mortality 
by 4% [5-7].

Although the positive relationship between increased UA lev-
els and existence and severity of chronic HF, the clinical and 
prognostic role of increased levels of UA in acute settings re-
mains controversial and still needs further evaluation.

Material and methods. 126 patients with HF who have 
been admitted to the hospital since September 2019 were in-
cluded in the study. 75 patients with HF diagnosis and hy-
peruricemia were included in the main group. 51 HF patients 
without increased UA level consisted a control group. Inclu-
sion criteria were as follows: patients age 18 years and more, 
left ventricular ejection fraction 45% or less documented by 
echocardiography and signs and symptoms of chronic HF. 
Written informed consent was obtained from all the study 
participants. Patients with acute infection, autoimmune disor-
ders, severe renal disease (an estimated glomerular filtration 
rate (eGFR) <30 ml/min/1.73 m2), liver failure and suspected 
malignancy were excluded from the study. All patients under-
went a standardized clinical evaluation, including physical 
examination, determination of NYHA class and body mass 
index, full blood count and clinical chemistry, including cre-
atinine for kidney functional assessment and serum ferritin 
for evaluation the level of iron metabolism. 

Renal dysfunction was diagnosed if the eGFR was below 
60  ml/min/1.73  m2, diabetes mellitus, if patients reported a 
history of diabetes or were on anti-diabetic drugs, and chron-
ic obstructive pulmonary disease (COPD), if patients were 
on pharmacotherapy or had been previously diagnosed with 
COPD. Hyperuricemia was defined according to the World 
Health Organization criteria as uric acid level >5.7 mg/dl in 
women and >7 mg/dl in men.  Echocardiographic assessment 
included interventricular septum thickness (IVS), posterior 
wall thickness (PW), left ventricular end diastolic diameter 
(LVEDd), left ventricular diastolic function (LVDF), left 
ventricular mass index (LVMI) and left ventricular ejection 

fraction (LVEF). The LVEF vas calculated using Simpson’s 
method. Assessment of exercise capacity was performed by 
a 6-min walk test. Exercise capacity was categorized as re-
duced, if patients could not perform the median walking dis-
tance during the 6-min walk test. 

Continuous variables are given as means with standard 
deviations. Non-normally distributed variables (serum uric 
acid, serum creatinine, serum C-reactive protein) were 
long-transformed to achieve normal distribution before 
analysis. Student’s  t  test was used to test for between-
group differences. P values of <0.05 were considered as 
statistically significant.

Results and discussion. Baseline characteristics are given in 
Table 1.

According to the data given in a Table 1, HU was present in 
75 (59.5%) patients.  Most patients in both groups were men. 
Mean age of patients with HU was higher in comparison with 
the mean age of control group patients (73.2±9.1 vs 65.2±8.1; 
P<0.05). Body weight was not different between the groups. 
Majority of patients were hypertensive in both groups (61 
(81.3%) and 39 (76.4%); respectively). More patients with 
HU had Patients with diabetes mellitus were more in a main 
group (28(37.3%) vs 15 (29.4%); respectively. P<0.05). HF 
etiology was predominantly ischemic in both groups: 51 
(68.0%) and 30 (58.8%), respectively. The NYHA distri-
bution was  8% and 19.6% for NYHA class II, 78.66% and 
58.8% for class III, and 21.3 and 35.2% for class IV. Patients 
with HU had significantly low LVEF (38.2±7.0 vs 44.5±5.1; 
respectively. P<0.05). 

Main group patients had higher levels of serum C-reactive 
protein, lower levels of hemoglobin and estimated GFR. In 
contrast, chronic obstructive pulmonary disease and total 
cholesterol did not differ between the two groups (p=NS). No 
differences were recorded for body weight, diastolic blood 
pressure or serum creatinine. 

The echocardiographic parameters of HF patients with 
and without HU are summarized in Table 2. Patients with 
HU had significantly thicker IVS, than those without HU 
(10.49±2.9 vs 10.93±1.64mm, respectively. P<0.006).  
LV mass index was larger in patients with HU (P<0.001); 
There were no significant differences in LV end-systolic 
(LVESd) and end-diastolic (LVEDd) dimensions; Addi-
tionally, there were no differences in LV diastolic func-
tional parameters, the E, A, and E/A ratio were not sig-
nificantly different between patients with and without HU.

Totally 75 patients, 50 from main group and 25 from the 
control group, underwent to the 6-min walk test; The results 
are presented in a Table 3.

In both groups was decreased average distance walked and 
percentage of expected distance for healthy persons. Study re-
sults point out that female gender, higher NYHA class, low level 
of LVEF, the presence of hyperuricemia, lower than normal 
eGFR predict lower exercise capacity.

There was seen negative correlation between serum uric acid 
levels and left ventricular ejection fraction; therefore, higher 
NYHA classes were related with the higher levels of uric acid. 
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Table 1. Baseline characteristics of HF patients with HU versus without HU
Characteristics Patients with HU, n=75 Patients without HU, n=51 p

 Age (years) 73.2±9.1 65.2±8.1 <0.05

 Male gender (%) 60 50
 Body weight (kg) 80.2±8.2 79.1±7.0 0.16
 Heart rate (min) 75.5±7.2 73.7±7.3 <0.05
 Systolic BP (mmHg) 135±15.5 130±17.2 <0.05
 Diastolic BP (mmHg) 70.0±8.2 71.5±8.1 0.16
 Hypertension (%) 61 (81.3%) 39 (76.4%) 0.16
 Renal dysfunction (%) 33 (44%) 10 (19.6%) <0.05
 COPD (%) 10 (14.3%) 9 (17.6%) 0.16
 Diabetes mellitus (%) 28 (37.3%) 15 (29.4%) <0.05
 Ischemic etiology (%) 51 (68 %) 30 (58.8%) 0.26
 NYHA class II 6 (8%) 10 (19.6%) <0.05
 NYHA class III 59 (78.66%) 30 (58.8%) <0.05
 NYHA class IV 16 (21.3%) 18 (35.2%) 0.16
 LVEF (%) 38.2±7.0 44.5±5.1 <0.05
Anemia (%) 45 (60.0%) 20 (39.2%) <0.05
 Hemoglobin (g/l) 110.8±6.1 133±4.1 <0.05
 Total cholesterol, mg/dl 175.4±42.4 179.0±41.4 0.13
HDL cholesterol, mg/dl 48.4±14.6 50.7±19.4 <0.05
 LDL cholesterol, mg/dl 99.0±33.9 101.7±34.4 <0.05
 Serum creatinine (µmol/L) 106.4±25.5 102.7±16.7 0.1
 eGFR (ml/min 1.73m2) 53.2±23.2 69.7±26.3 0.1
 CRP (mg/dl) 4.5±1.1 4.2±0.9 <0.05

Table 2. Echocardiographic parameters in HF patients with and without HU

Patients with HU, n=70 Patients without HU, n= 56 P

Interventricular septum thickness, mm 10.49±2.9       10.93±1.64 P<0.006

LV end-diastolic dimension,  mm 47.7±9.4 45.7±8.7 P<0.026

LV end-systolic dimension,  mm 30.6±8.6 29.4±7.4 P<0.149

Posterior wall thickness, mm 11.3±2.2 11.3±3.7 P>0.927

Diastolic function 4.1±1.3 4.08±1.1 P<0.05

LV mass index, g/m2 120.8±21.5 105.0±18.4 P<0.001

Table 3. 6-min walk test results in a different study population
Characteristics Distance - m % of expected distance for healthy persons

Hyperuricemia 207.4±6.2 42.4±3.4

No hyperuricemia 225.8±6.7 55.1±2.1

NYHA II 224.6±5.8 52.5±4.8

NYHA III 184.2±6.1 40.3±1.5

Men 232.2±1.0 43.5±3.5

Women 192.6±3.1 39.1±2.0

eGFR<60 ml/min 217.5±7.0 49.2±0.0

eGFR>60 ml/min 186.7±3.7 41.5±3.0

LVEF <40 190.6±5.6 40.3±3.5

LVEF >40 181.3±5.8 37.7±2.5
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Possible consequences of HU complicating HF have more 
recently been attracting increasing attention. Palazzuoli et al. 
studied more than 300 patients with a diagnosis of congestive 
heart failure and revealed a high serum uric acid rate in 59% 
of patients with CHF [1]. Studies demonstrated that the se-
rum UA level is associated with the incident HF. Krishnan et 
al. showed that subjects whose serum UA was more than 6.3 
mg/dl had a 2.1 – fold higher risk of incident HF compared 
with those whose serum UA level was less than 3.4 mg/dl 
in 4912 individuals from the Framingham off-spring cohort 
[9]. Holmes et all. demonstrated that serum UA was an in-
dependent predictor of HF development in 417 734 Swedish 
individuals who underwent health check-ups in out-patient 
clinics [8]. Results of present study are in an agreement with 
these clinical studies. Our findings regarding HU prevalence 
and its role in HF development and severity are in an accor-
dance with published data from several clinical cohorts. 

Conclusion. This study demonstrated high prevalence of 
HU in patients with chronic heart failure. Despite high preva-
lence of HU in patients with HF, its meaning historically was 
underestimated in regards of prognosis. Given the clinical 
relevance, treatability, and independent association with re-
duced exercise capacity, existence of HU should be defined 
in all the patients with chronic heart failure to avoid future 
complications.
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SUMMARY

PREVALENCE OF HYPERURICEMIA IN PATIENTS WITH CHRONIC HEART FAILURE

1Sanikidze Q., 2Mamacashvili I., 1Petriashvili Sh.

1Aleksandre Aladashvili Clinic, 2Tbilisi State Medical Unversity, The First University Clinic, Georgia 

The aim of our study was to study prevalence and clini-
cal importance of Hyperuricemia (HU) in patients with heart 
failure (HF). 

126 patients with HF were involved in a study. Main group 
included 75 patients with HF and HU. 51 patients with HF 
without HU were included in the control group. All patients 
underwent to a standardized clinical evaluation, including 
physical examination, determination of NYHA class and 
laboratory studies; namely, full blood count, serum uric acid, 
creatinine and ferritin. Assessment of exercise capacity was 
performed using a 6-min walk test. Echocardiographic as-
sessment included interventricular septum thickness, left 
ventricular systolic and diastolic dimensions, left ventricular 
diastolic function, posterior wall thickness, left ventricular 
mass index and LVEF. 

Patients with HU had higher prevalence of diabetes mel-
litus than patients without HU. Patients with HU had sig-
nificantly lower LVEF (38.2±7.0 and 44.5±5.1; respectively. 
P<0.05). No differences were recorded for body weight, 
diastolic blood pressure, platelets, serum creatinine, or pres-
ence of chronic obstructive pulmonary disease.  Patients 

with HU had significantly thicker IVS, than those without it 
(10.49±2.9 vs 10.93 ±1.64mm; respectively. P<0.006).  LV 
mass index was larger in patients with HU (P<0.001); There 
were no significant differences in LV end-systolic (LVESd) 
and end-diastolic (LVEDd) dimensions. Additionally, there 
were no differences in LV diastolic functional parameters. 

In both groups was decreased average distance walked and 
percentage of expected distance for healthy persons. Study 
results point out that female gender, higher NYHA class, low 
level of LVEF, the presence of hyperuricemia, lower than 
normal eGFR predict lower exercise capacity.

Presented study demonstrates high prevalence of HU in 
patients with chronic heart failure. Despite high prevalence, 
historically the meaning of HU was underestimated in pa-
tients with HF. Taken into account the clinical relevance, 
treatability, and independent association with reduced exer-
cise capacity, it is highly recommended to define HU level 
in all the patients with chronic heart failure to avoid future 
complications.

Keywords: serum uric acid, hyperuricmia, exercise capacity, 
heart failure.
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РЕЗЮМЕ

РАСПРОСТРАНЕННОСТЬ ГИПЕРУРИКЕМИИ У ПАЦИЕНТОВ 
С ХРОНИЧЕСКОЙ СЕРДЕЧНОЙ НЕДОСТАТОЧНОСТЬЮ 

1Саникидзе К.Т., 2Мамацашвили И.О., 1Петриашвили Ш.Г.

1Клиника им. А. Аладашвили; 2Тбилисский государственный медицинский университет, 
Первая университетская клиника, Грузия 

Целью исследования явилось изучение распространенно-
сти и клинического течения гиперурикемии у пациентов с 
сердечной недостаточностью. 

Наблюдались 126 пациентов с сердечной недостаточ-
ностью (СН). Основная группа состояла из 75 (59,5%) 
пациентов с гиперурикемией (ГУ) и контрольная группа 
– 51 (40,4%) пациент с СН без ГУ.  Все пациенты прошли 
стандартизированную клиническую оценку, включая фи-
зическое обследование, определение хронической СН по 
функциональной классификации  NYHA и лабораторные 
исследования. Оценка толерантности к физической на-
грузке проведена тестом 6-минутной ходьбы. Выполнено 
эхокардиографическое исследование. У 61 (81.3%) пациен-
та основной группы и 39 (76.4%) пациентов контрольной 
группы выявлена артериальная гипертензия; у 28 (37.3%)  
пациентов с ГУ выявлен сахарный диабет; в обеих группах 
СН была преимущественно ишемической; 59 (78.66%) па-

циентов с ГУ и 30 (58.8%) без ГУ принадлежали к III классу 
NYHA, пациенты основной группы имели значительно низ-
кую фракцию выброса левого желудочка (LVEF). Различий 
по массе тела, диастолическому давлению крови, тромбо-
цитам или креатинину сыворотки не выявлено. Гиперурике-
мия связана со значительно более высоким классом NYHA. 
Выявлено, что пол, класс NYHA, LVEF, скорость клубоч-
ковой фильтрации коррелируют с более низкой толерантно-
стью к физической нагрузке. Проведенное исследование де-
монстрирует высокую распространенность ГУ у пациентов 
с хронической сердечной недостаточностью. Несмотря на 
высокую распространенность, значение гиперурикемии по 
сей день недооценено у пациентов с СН. Принимая во вни-
мание клиническую значимость, излечимость и толерантно-
стью с низкой физической нагрузкой, авторы рекомендуют 
определять уровень ГУ у всех пациентов с хронической сер-
дечной недостаточностью.

reziume

hiperurikemiis sixSire pacientebSi gulis qronikuli ukmarisobiT

1q.sanikiZe, 2i.mamacaSvili, 1S.petriaSvili

1a.aladaSvilis sax. klinika; 2Tbilisis saxelmwifo samedicino universiteti, 
pirveli sauniversiteto klinika, saqarTvelo

hiperurikemia mniSvnelovan Tanmxleb paTolo-
gias warmoadgens gulis ukmarisobis mqone pa-
cientebSi, asocirdeba klinikuri mdgomareobis 
gauaresebasTan da daavadebis garTulebasTan. 
kvlevis mizans warmoadgenda hiperurikemiis 

gavrcelebis Seswavla gulis qronikuli ukmari-
sobiT pacientebSi. 
gamokvlulia 126 pacienti (110 mamakici, 16 qali)

gulis ukmarisobiT: 75 (59.5%) hiperurikemiiT, sa-
Sualo asaki 73.2±9.1 w. (ZiriTadi jgufi) da 51 
(40.4%) - hiperurikemiis garaSe (sakontrolo 
jgufi). pacientebs CautardaT klinikur-labora-

toriuli kvlevebi, datvirTvis mimarT toleran-
toba ganisazRvra 6-wuTiani siarulis testiT. 
hiperurikemiiT pacientebSi xSiri iyo Saqriani 
diabetis gavrceleba, arteriuli hipertenzia, 
ZitiTadaT miekuTvnebodnen gulis ukmarisobis 
III  fk da ufro dabali hqondaT marcxena parku-
Wis gandevnis fraqcia. hiperurikemia sarwmunod 
asocirdeboda gulis ukmarisobis maRal fun-
qciur klasTan. kvlevam gamoavlina pacientTa 
sqesis, gulis ukmarisobis funqciuri klasis, 
eGFR kavSiri fizikuri datvirTvis mimarT dabal 
tolerantobasTan.


