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Hyperuricemia is often accompanied by heart failure (HF), since 47-56% of patients with heart
failure has been reported to associate with hyperuricemia [1,2]. In patients with HF, the prevalence of
hyperuricemia ranges from 30 to 60% [3]. Ogino et al [2] reported that the prevalence of hyperuricemia
increased in line with the NYHA classification and that the level of serum uric acid correlated to insulin
resistance and renal function. Hyperuricemia was also an indicator of poor prognosis in HF [4] A meta-
analysis of observational studies showed that hyperuricemia was associated with an increased risk of HF
and the risk of all-cause mortality and the composite endpoint, respectively [5].

Despite advances in our understanding of its pathology and improvements in its management,
heart failure (HF) remains a common disease with high morbidity and mortality and is a significant public
health burden on healthcare systems [6,7]. Inflammatory systems and oxidative stress are involved in the
development and progression of HF [2-6]. Various oxidative stress markers, such as 8-hydroxy-20-
deoxyguanosine (8-OHdG), advanced glycation end products, nicotinamide adenine dinucleotide
phosphate oxidase, and xanthine oxidase (XO), were investigated to evaluate HF severity [9,10,12,13].
During purine metabolism, XO catalyses the final two steps (from hypoxanthine to xanthine and xanthine
to uric acid [UA]). XO produces oxygen-derived free radicals [14] and is a major source of ROS in human
physiology. The final product UA is a non-specific marker for oxidative stress. Excessive activation of XO
induces hyperuricemia, and XO activity is upregulated in patients with HF [15]. XO inhibitors are used
for treating hyperuricemia and have been shown to improve myocardial energetic efficiency. Allopurinol,
an inhibitor of xanthine oxidase, may be a novel therapeutic agent for HF. Allopurinol reduces uric acid
levels, prevents acute gout, and acts as an antioxidant, which could be beneficial among HF patients [16].
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In animal models of HF, allopurinol has been shown to improve cardiac function [17] reduce left
ventricular dimensions [18-19] and reduce mortality [20].

The purpose of the present study was to evaluate a UA-lowering and prognostic effects of
allopurinol in patients with chronic HF and hyperuricemia.

Material and Methods

We studied 75 patients with HF and increased UA levels, who have been admitted to hospital. All
patients aged 18 years and older were eligible, provided a left ventricular ejection fraction of 45% or less
was documented on echocardiography during the enrolment visit and signs and symptoms of chronic
heart failure were present. All patients gave written informed consent. All patients with clinicas of acute
infection, autoimmune disorders, severe renal disease (an estimated glomerular filtration rate (eGFR) <30
ml/min/1.73 m2), hepatic disease and with suspected malignancy were excluded from the present study.

Patient baseline assessment included a standardized HF history regarding HF aetiology (classified
as ischemic or non-ischemic) and co-morbidities. All patients underwent a standardized clinical
evaluation, including physical examination, determination of NYHA class, determination of body weight.
Blood samples were drawn from an antecubital vein in the morning for the assessment of a full blood
count and clinical chemistry.

Renal dysfunction was diagnosed if the glomerular filtration rate (eGFR) was below
60 ml/min/1.73 m?, diabetes mellitus, if patients reported a history of diabetes or were on anti-diabetic
drugs, and chronic obstructive pulmonary disease (COPD), if patients were on anti-obstructive
pharmacotherapy or reported that COPD had been previously diagnosed. Hyperuricemia was defined
according to World Health Organization criteria as uric acid level >5.7 mg/dl in women and >7 mg/dl in
men. Echocardiographic parameters included interventricular septum thickness (IVS), posterior wall
thickness (PW), left ventricular dimension (LVEDd), left ventricular diastolic function (LVDF), left
ventricular mass index (LVMI), left ventricular ejection fraction (LVEF). The LVEF vas calculated using a
Simpson’s method. Assessment of exercise capacity was performed by a 6-min walk test. Exercise capacity
was categorized as reduced, if patients performed below the median walking distance during the 6-min
walk test. Quality of life was studied using the Minnesota Quality of Life Questionnaire.

Patients were divided in to two groups: 50 patients (group 1) received allopurinol. The initial dose
of in most patients was 200 mg/day and it was reduced according to their renal function or UA level. 25
patients (group 2) — controlled group. Treatment duration was 6 months.

Statistical analyses

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 ztest was used to test for between-group differences.
Pvalues of <0.05 were considered statistically significant.

Results: Baseline characteristics are given in Table 1.

Characteristics Group 1 (N=50) | Group 2 (N=25)
NYHA class IT 3 (6%) 2 (8%)
NYHA class III 39 (78%) 20 (80%)
NYHA class IV 7 (14%) 9 (36 %)
LVEF (%) 38.7+2.7 36.4+2.5
Serum uric acid 6.2+1.8 8.7+1.5
Serum creatinine (umol/L) 106.8+17.6 104.6+15.8
eGFR (ml/min 1.73m?) 48.7+3.2 49.5+4.6
NT-proBNP (pg/ml) 710+10.9 717+9.7
6-MWT (m) 211.8+10.7 224.4+6.8
CRP (mg/dl) 4.0+1.2 49+1.1

LV mass index g/m? 110.8+ 20.5 120.7+ 20.4
LV end-diastolic dimension, mm 447 + 8.7 47.7+9.4
Interventricular septum thickness (IVS). mm 10.49+2.9 10.93+1.64
Posterior wall thickness, mm 11.3+ 2.2 114+ 3.7
QoL 56.4+0.9 54.6+0.6
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Mean age of patients was 73.2+9.1 years, 55% were men. Coronary artery disease was the primary
aetiology of HF in 73% of patients. The median level of NT-proBNP at the time of enrolment was 710-717
pmol/L and the median LVEF was 38-36% in both groups.

At the end of 3 months medical history was again recorded, patients underwent a physical
examination, assessed laboratory tests, a 6-minute walk test, and completed quality of life questionnaire.

Repeated studies after 3 months showed the following results:

1. Uric acid treatment improved the echocardiographic parameters: LV mass index decreased from
118.7+5.2 to 110.8+20.5 vs 112.6+3.2 in group 2. LV end-diastolic dimension, decreased — from
48.8+7.6 to 44.7+8.7 vs 46.4+6.7 in group 2.

2. Uric acid correction reduced NT-proBNP from 710+10.9 to 235+5.2 vs 535+5.6 in group 2. Also
improved renal function: serum creatinine from 106.8+17.6 to 88.7+9.1 vs 91.8+4.1 (p<0.1) and
eGFR from 48.7+3.2 to 54.1+4.1 vs 52.7+5.1 in group 2 (p<0.5).

3. Improved NYHA functional class: the number of patients with NYHA II increased from 3 (6%) to
25 (55%) vs 2 (9 %) to 10 (38.6%) in group 2. LVEF increased from 38.2+2.9 to 42.1+1.9 vs 40.1+3.5
to 42.1+2.2 (p<0.5). Increased the 6-minute walk distance from 211.8+10.7 to 289+9.1 vs 224.4+6.8
to 247+5.3 in group 2 (p<0.5). Improves QoL from 56.4+0.9 to 37.5+0.3 vs 54.6+0.6 to 49.5+1.3 in
group 2 (p<0.05).

Discussion

There are different recommendations for pharmacological treatment of asymptomatic
hyperuricemic patients between Western countries and Asian country Japan. The European and American
guidelines 60 do not recommend use of uric acid lowering agents (ULAs) for asymptomatic hyperuricemia
to prevent gout, renal dysfunction and cardiovascular events. In contrast, Japanese guideline recommend
use of ULAs for asymptomatic hyperuricemia [21].

In the present study we demonstrated the clinical safety and efficacy of allopurinol in patients
with HF and hyperuricemia. Several studies have reported the association between hyperuricemia and
various cardiovascular diseases. Large-scale studies have revealed that the serum UA level was an
independent predictor of mortality in patients with acute myocardial infarction. In addition, an elevated
UA level is associated with low LVEF, stroke volume, and cardiac output and cardiac remodelling [22] and
is a risk factor for atrial fibrillation. These hemodynamic and electrophysiological influences on the heart
lead to HF, and several studies have reported that a high UA level is a strong and independent predictor
of mortality in patients with not only mild to moderate chronic HF [23] but also acute HF [24] Allopurinol
is widely used to treat gout or hyperuricemia, and a number of clinical studies have reported the effects
of allopurinol in patients with cardiovascular disease, including HF. In a large-scale clinical study targeting
more than 2000 older adult patients with hypertension, allopurinol use was associated with lower rates of
cardiovascular events, particularly at higher doses, compared with patients without allopurinol.

Conclusion

Among patients with HF and elevated serum uric acid levels, allopurinol use was safe and strongly
associated with improved outcomes. So, allopurinol may be an important therapeutic consideration in
certain groups of patients with HF.
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KETEBAH CAHUKH/I3E !, HPMA MAMAIJAIIBHJIH ?, ITAJIBA IIETPHAIIIBHJIH
JIEYEHUE TUTIEPYPUKEMUU VY BOJIBHUX C CEPIEYHOM HEJJOCTATOYHOCTBIO
Knunuka um. Anekcangpa Anagamsuny; 2[lepsas Yausepcurerckas Kmuauka TTMY

PE3IOME

T'upenypuxkemus (I'Y) - BaxHble M pacIpOCTpaHEHHbIE KOMOPOGHAHOCTh, KOTOpPBIE YacTO
COCYIIECTBYIOT Yy NAIMEeHTOB C cephevHoil HemocrarouHocThio (CH) m He3aBMCHMMO CBA3aHBI C IIOXHM
KIMHHYECKHM CTaTyCOM M XyAIIMMU ucxogamu. llenpio Hammx mcciaefoBaHHIT OBLIO KJIMHHYECKAas
6ezomacHOCTs U 3GGEKTUBHOCTh AJUIONYPHHOIA y OOJIBHBIX C CEpAEYHOM HEeIZOCTaTOYHOCTBIO W
rupepypukemueii. O6caemoBaau 75 O0IBHBIX C CEpAEYHOM HEZOCTaTOYHOCTHIO, Y KOTOphIx 66110 I'Y; 50
IaleHToB (Tpymma 1) mosyYuIu aJuIoypHUHOII, y GOTBIIMHCTBA MAUEHTOB HadalbHas 032 COCTABILIA
200 Mr. B CYyT ¥ yMEHBIIATACh B 3aBUCHMOCTH OT MX GQYHKIINH IOYeK MIM YPOBHA MOYEBOH KHCIOTHL. 25
ImanueHToB (rpymnma-2) GBIIM BKJIIOYEHB B KOHTPOJBHYIO TpyHIy. IIpOmo/KUTEeNBHOCTh JIeYeHMS
coctaBuna 6 MecsieB. BOJBHBIM ITPOBOAMIN KIMHUKO-Ia00OpPaTOPHBIE MCCIEIOBAHUA, IIEPEHOCUMOCTD
Harpy3KU OIIpee I C IIOMOIIBIO 6 - MUHYTHON ITPOOBI XOABOBL.

Krmanyeckas 6e301macHOCTS ¥ 3G GeKTUBHOCTS aJIIOITYPUHOJIA OBLIH JOCTOBEPHBIMH Y IAIIIEHTOB
C CepIevYHON HeJOCTAaTOYHOCTBIO M TUINIepypHKeMueil. Y OOJBHBIX, IOIYYaBUINX AJUIOIYPHHOJ, IIPU
CHIDKEHUU YPOBHA MOYEBOH KHCJIOTHI OTMEYAJIOCh CHIDKEHHE YaCTOTHI CepAeYHOH HeIZOCTaTOYHOCTH,
yIydlIeHne 3XO KapAuorpapuyecKux AAaHHBIX (dpakumusa BbIOpoOca, YOApHBIN 00BeM, MHIEKC MAacChI
seBoro emypouka); [Ipumenenue amromypuHosna (0COGEHHO B BBICOKHMX [03aX) aCCOLMHPOBATIOCH C
MeHBbIIe}l YaCTOTOH CepAeYHO-COCYAUCTHIX COOBITHI, B OTIIMYME OT MAI[ME€HTOB KOTOPBHIM aJIJIOITypPHUHOJ
He Ha3HAYAJICA. Y MAIUEHTOB C CepJeYHON HeZOCTaTOYHOCTHIO X BBICOKUM YPOBHEM MOYEBOM KUCJIOTHI B
CBIBOPOTKE HCIIOJIB30BAHHE QJUIONYPHHONA OBUIO 6Ge30IIaCHBIM K aCCOLMHPOBATIOCH C YIydlIeHHEM
ncxomoB. TakuM 0O6pa3oM, a/UIONYPHMHOJN MOXHO PacCMaTpUBaTh KaK BAXKHBIM TePalleBTHYEeCKUM
bakTOpOM A1 OIpeeIéHHBIX rpynn namueHToB ¢ CH.

KETEVAN SANIKIDZE ', IRMA MAMATSASHVILI? SHALVA PETRIASHVILI!
URIC ACID LOWERING TREATMENT OF PATIENTS WITH CHRONIC HEART FAILURE
!Aleksandre Aladashvili Clinic, ?The First University Clinic of TSMU

SUMMARY

Hyperuricemia (HU) is important and common comorbidity that often coexist in patients with
heart failure (HF). High values of serum uric acid are associated to severe heart failure. The purpose of the
present study was to evaluate a UA-lowering and prognostic effects of allopurinol in patients with chronic
HF and hyperuricemia.

We studied 75 patients with HF and increased UA levels, who have been admitted to hospital. All
patients aged 18 years and older were eligible, provided a left ventricular ejection fraction of 45% or less
was documented on echocardiography during the enrolment visit and signs and symptoms of chronic
heart failure were present. Patient baseline assessment included a standardized HF history regarding HF
aetiology (classified as ischemic or non-ischemic) and co-morbidities. All patients underwent a
standardized clinical evaluation, including physical examination, determination of NYHA class,
determination of body weight. Blood samples were drawn from an antecubital vein in the morning for the
assessment of a full blood count and clinical chemistry. Patients were divided in to two groups: 50 patients
(group 1) received allopurinol. The initial dose of in most patients was 200 mg/day and it was reduced
according to their renal function or UA level. 25 patients (group 2) — controlled group. Treatment duration
was 6 months.

Repeated studies after 3 months showed the following results: Uric acid treatment improved the
echocardiographic parameters (LVEF, LV mass index, IVS, PW, stroke volume), reduced NT- proBNP,
improved renal function, Improved NYHA functional class;
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6-minute walking test distance improved significantly in the UA- treatment group and quality of
life. The QoL parameters that was improved included reduced physical limitation, improved mobility,
selfcare, increased daily activities and reduced discomfort, anxiety and depression.

Among patients with HF and elevated serum uric acid levels, allopurinol use was safe and strongly
associated with improved outcomes.

Keywords: Serum uric acid, Hyperuricemia, Exercise capacity, Heart failure, Prevalence
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