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ABSTRACT

The aim: Is the analysis of chronic kidney disease risk in patients with arterial hypertension and coexistent hyperuricemia.

Materials and methods: We ohserved 40 patients with arterial hypertension and coexistent hyperuricemia (I group), 35 — with arterial hypertension (Il group) and 30 practically
healthy people (control). The duration of hypertension was 4,3 +2,31yearsand 4,0 + 2,11 years (p = 0,9247) for | and Il group respectively, of hyperuricemia — 4,1+ 0,35 years
for | group. Categories of albuminuria (A1, A2, A3) and glomerular filtration rate (G1, G2, G3A, G3B, G4, G5) were determined in all observed patients. Clinical, anthropometric,
biochemical, immunoassay, statistical (SPSS 21, Graph Pad) methods were used.

Results: The categories of albuminuria and glomerular filtration rate in patients from the | group demonstrated that A1G1 was confirmed in 3 persons, A1G2 — 5, A2G1 -7,
A2G2 - 20, A1G3A—1, A1G3B — 1, A2G3A — 2, A2G3B — 1. Among patients from the Il group category A1G1 was defined in 7, A162 — 2, A2GT — 16, A2G2 — 10 persons. The
percent of low chronic kidney disease risk was on 5,7 % higher in hypertensive persons comparable with comorbid persons. High and very high risk was confirmed in 10 %
persons from | group and nobody from the Il group.

Conclusions: Chronic kidney disease risk is increased in patients with arterial hypertension and coexistent hyperuricemia. This indicates an association between elevated uric

acid levels and chronic kidney disease progression.
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INTRODUCTION

High blood pressure (BP) remains the leading cause of
death, accounting for 10,4 million deaths per year. More
than 50 % of hypertensive patients have additional car-
diovascular risk factors. The most common of them have
diabetes (15 % — 20 %), lipid profile disorders (30 %),
overweight or obesity (40 %), hyperuricemia (25 %) and
metabolic syndrome (40 %) [1].

Hypertension is a major risk factor for the development
and progression of albuminuria and chronic kidney disease
(CKD). A lower glomerular filtration rate (GFR) is asso-
ciated with resistant, masked hypertension, and elevated
nighttime BP values [2].

Multiple studies have demonstrated an independent
association between hyperuricemia and arterial hy-
pertension (AH) [3]. Most urates are therefore readily
filtered by the glomeruli, although up to 90 % then may
be reabsorbed [4]. The CKD risk evaluation in patients
with AH and coexistent hyperuricemia is not clearly
demonstrated today.

THE AIM
The aim is the CKD risk analysis in hypertensive persons
with coexistent increased uric acid levels.
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MATERIALS AND METHODS

The study was done during 2018-2019 years. We recruited
75 patients with AH in the our study. They were divided
in two groups according to the level of uric acid in the
blood. Patients from I group (n = 40) had AH and coexis-
tent hyperuricemia; II (n = 35) - AH. Practically healthy
people (n = 30) observed because of preventive medical
examinations were belonged to the control.

Patients were enrolled in the study after informed con-
sent obtained in accordance with the Helsinki Declaration
of the World Medical Association on the Ethical Principles
of Scientific and Medical Research. The study was approved
by the Bioethics Committee for experimental and clinical
studies at Sumy State University Medical Institute.

Persons with AH and hyperuricemia were 52,4 + 0,69 years
old, AH - 54,1 +0,61 years old (p = 0,0725), practically healthy
people - 53,3 + 0,4 years old (p = 0,3045). The percent of males
were 70 in the I group, 68,6 in the II group, 70 in the control.
The level of systolic BP were 146,4 + 5,38 mmHg, 144,7 + 7,07
mmHg (p =0,8467), 120,8 + 6,48 mmHg (p = 0,0032); diastol-
ic BP - 94,8 + 6,05 mmHg, 93,9 + 5,93 mmHg (p = 0,9162),
80,1 + 2,6 mmHg (p = 0,0495) respectively for patients from
the I, II group and practically healthy people. The duration
of AH were 4,3 + 2,31 years old and 4,0 + 2,11 years old
(p = 0,9247); uric acid levels — 401,6 + 3,93 mcmol/l and
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Table I. Indicators for GFR calculation by Cockroft-Gault test in observed patients

1 group

1l group control

Indicator (n = 40) (n = 35) (n =30) p
p,=0,3571
Serum creatinine, mcmol/I 0,1+0,02 0,08 +£ 0,003 0,07 £0,001 p,=0,1994
p, =0,0043
p,=00117
body mass, kg 759+1,79 699+1,4 60,2+0,1 p, <0,0001
p, < 0,0001
p,=0,0725
age, years 52,4+0,69 54,1 £0,61 533+04 p,=0,3045
p,=0,2941
Notes: 1. p — the significance of differences between the indicators of the  and Il groups; 2. n — number of persons;
Table I1. Indicators of kidney function in observed patients
q 1 group Il group control
Indicator (n = 40) (n = 35) (n = 30) p
Albuminuria, mr/I 91,3+12,28 34,1 +2,51 0 p, < 0,0001
p, < 0,0001
glomerular filtration rate, ml/min 81,4+2,65 103,5 + 4,64 92,7+24 p,=0,0032
p,=0,0534
Notes: 1. p — the significance of differences between the indicators of the  and Il groups; 2. n — number of patients
Table lll. Categories of albuminuria and glomerular filtration rate
Categories of albuminuria, n
A1 A2 A3
<30 mg/g 30-300mg/g >300 mg/g
| group
G1 > 90 ml/min 7
G2 60 - 89 ml/min 20
Categories of glomerular G3A 45 - 59 ml/min 1 2
filtration rate, n G3B 30 - 44 ml/min 1
G4 15 - 29 ml/min
G5 <15 ml/min
Al A2 A3
<30mg/g 30 -300 mg/g > 300 mg/g
Il group
G1 > 90 ml/min 16
G2 60 - 89 ml/min 10
Categories of glomerular G3A 45 - 59 ml/min
filtration rate, n G3B 30 = 44 ml/min
G4 15 =29 ml/min
G5 < 15 ml/min

Notes: n—quantity of persons; green color — low risk of CKD; yellow color — moderate risk of CKD; orange color — high risk of CKD; red color — very high risk of CKD.

304,5 £ 4,95 mcmol/l respectively for hypertensive persons with
and without hyperuricemia. The duration of increased uric
acid levels was 4,1 + 0,35 years for patients from the I group.

Hyperuricemia was determined by European League Against
Rheumatism (EULAR, 2016 p.) if the uric acid level was more
than 360 mcmol/l (6 mg/dl) [5]. Asymptomatic hyperuricemia
was the coexistent pathology in hypertensive patients.

Albuminuria, GFR reduction, and left ventricular (LV)
hypertrophy are objective signs of target organs damage
for AH [1]. These indicators were analyzed in hypertensive
patients with and without hyperuricemia.

Categories of albuminuria (A1, A2, A3) and GFR (Gl,
G2, G3A, G3B, G4, G5) were determined by “Kidney
Disease: Improving Global Outcomes” (KDIGO, 2012) [6].
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Fig. 1. Assessment the risk of chronic kidney disease
inthe | and Il group

The exclusion criteria were patient's refusal from partic-
ipation, stroke, acute coronary syndrome, GFR < 30 ml/
min., malignancies, viral hepatitis, acute inflammatory
process, diabetes mellitus type 1 and 2, intolerance to glu-
cose, pheochromocytoma, and atrial fibrillation.

All observed patients were comparable by age with pre-
dominance of men.

The significant difference between the level of systolic
and diastolic BP were absent in patients from the I and II
group (p = 0,8467; p = 0,9171).

The duration of AH was respectively (4,3 + 2,31) and
(4,0+2,11) year (p = 0,9247) for patients with AH and coex-
istent hyperuricemia comparable with hypertensive persons.

Firstly we determined AH in all persons. Hyperuricemia
was the coexistent pathology.

We use clinical, anthropometric, biochemical, statistical
methods and immunoassay, collected history, made the
physical examination of all participants.

Measurement of height (m) was made by centimeter tape;
weight (kg) - by electronic scales. Body surface area was
calculated by Mosteller formula as square root of the height
(cm) multiplied by the weight (kg) divided by 3600 [7].

Serum uric acid level was observed by enzymatic
photocolorimetry. The highest level of uricemia is associated
with increased color intensity of the product resulted by the
reaction with uricase [8]. GFR was calculated by Cockroft-
Gault formula after the determination of serum creatinine.

Albuminuria concentration was determined by one-stage
competitive enzyme immunoassay.

All results were analyzed by SPSS 21 and GraphPad.

This research was adopted by the Ethics Committee of
Sumy State University, Sumy, Ukraine. Research was con-
ducted keeping to the main issues of the Convention of the
Council of Europe on Human Rights and Biomedicine of
Declaration of Helsinki of the World Medical Association

1198

on the ethical principles of conducting medical research
involving human beings (1975, with further amendments,
including version of 2000) and Order of Ukrainian Minis-
try of Health Ne 690 on 23.09.20009.

RESULTS AND DISCUSSION

The GFR was compared in persons from I and II group for
the assessment of the influence of hyperuricemia on the
functional condition of kidney in hypertensive patients.

We estimated all indicators for GFR calculation by Cock-
roft-Gault test (table I) and of kidney function (table II).

The analyses of kidney function disorders showed that
the level of albuminuria was significantly higher (p <
0,0001), GFR - lower (p < 0,0001) in patients from the I
group compared with the IL

The mean level of GFR was (81,4 + 2,65) ml/min in
persons with AH, coexistent hyperuricemia and confirmed
the IT degree of CKD. The mean level of GFR was (103,5 +
4,64) ml/min in hypertensive patients and confirmed the
I degree of CKD.

The categories of albuminuria and GFR for CKD risk
assessment were determined in patients with AH and coex-
istent hyperuricemia and hypertensive persons (table III).

The assessment of categories of albuminuria and GFR in
patients from the I group clearly demonstrated that A1G1
was confirmed in 3, A1G2 - 5, A2G1 - 7, A2G2 - 20,
A1G3A -1,A1G3B -1, A2G3A -2, A2G3B - 1.

The assessment of categories of albuminuria and GFR in
patients from the II group indicated that A1G1 was defined
in7, A1G2 - 2, A2G1 - 16, A2G2 - 10.

The CKD risk was analyzed in all observed patients
(figure I).

The percent of patients with low CKD risk was on 5,7 %
higher in hypertensive persons comparable with comorbid
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persons with AH and hyperuricemia. High and very high
CKD risk was confirmed in 10 % persons from I group and
nobody from the II group.

Finally, the CKD risk increased in hypertensive patients
with coexistent hyperuricemia.

Our finding showed that the level of albuminuria was
significantly higher (p < 0,0001), GFR -lower (p < 0,0001)
in patients from the I group compared with the II. A lot of
researches had similar results. On the one hand, elevated
serum uric acid level is recognized as a biomarker for
cardiovascular disease, such as AH, on the other hand, as
for renal morbidity. Han and colleagues recently sought
to address the temporal relationship between hyperurice-
mia and hypertension [3,9]. The relationship with CKD
is complicated by the fact that reduced GFR is, in turn,
associated with hyperuricemia secondary to reduced renal
clearance. In experimental models, this has been somewhat
counter-balanced by a compensatory increase in intestinal
excretion of uric acid in the setting of renal insufficiency
(3,10,11].

It has been clearly demonstrated that hyperuricemia is
associated with progression of CKD [12]. Furthermore, we
have analyzed the categories of albuminuria and GFR in
patients with AH and coexistent hyperuricemia.

CONCLUSION

Chronic kidney disease risk is increased in patients with
arterial hypertension and coexistent hyperuricemia. This
indicates an association between elevated uric acid levels
and chronic kidney disease progression.
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