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Abstract

Introduction: The relationship between uric acid (UA) level and blood pressure (BP) is not clear, although most studies suggest
BP reduction in patients treated with UA level lowering agents.

Aim: The aim of the study was to evaluate the relationship between UA level and BP among patients hospitalized in a depart-
ment of internal medicine. We also intended to investigate the relation between the allopurinol dose prescribed and BP.

Material and methods: We reviewed hospital records of 561 patients (mean age: 65.46 +17.46 years) hospitalized in a depart-
ment of internal medicine, in whom UA level was determined on admission.

Results: We did not find a significant correlation between UA level and BP values in the whole group, nor in patients not taking
any BP-lowering or any UA-lowering drug. Multivariable analysis showed that allopurinol dose was not independently related to BP.
Age (OR = 1.04, 95% Cl: 1.03-1.06 per 1 year), diabetes (OR = 1.90, 95% Cl: 1.14-3.16), stage 2 (OR = 4.96, 95% Cl: 2.15-11.46) and
stage 3 obesity (OR = 13.66, 95% Cl: 5.90-31.60), both vs. patients without stage 2/3 obesity, but not UA level, were independently
related to the diagnosis of hypertension.

Conclusions: Our study does not confirm an independent relationship between UA level and BP nor between UA lowering and

BP in a population of hospitalized patients.
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Summary

The relation between uric acid level and blood pressure is not clear. This study aimed to investigate the relationship
between uric acid level and BP in patients hospitalized in an internal medicine ward. We analyzed data of 561 patients and
did not confirm an independent relation between uric acid level and blood pressure, nor between allopurinol treatment and

blood pressure.

Introduction

Uric acid (UA) is the end product in the metabolism of
purine nucleosides, which constitute nucleic acids. Nor-
mal values for plasma UA range between 3 and 7 mg/dl
(180-420 umol/l). Regarding the abnormal values, an ab-
normally high UA level is of particular clinical importance
and is diagnosed as hyperuricemia.

There are many causes of hyperuricemia — both an
increased supply of purines and decreased elimination

of their metabolites can result in high UA levels [1, 2].
Regarding the causes of hyperuricemia, renal or gastro-
intestinal impairment of UA elimination should be men-
tioned. In humans suffering from kidney diseases, pro-
cesses such as glomerular filtration and urate excretion
are limited [1, 3]. The causes of hyperuricemia frequently
observed in internal departments are of metabolic back-
grounds such as obesity, insulin resistance, and dyslip-
idemia [1, 2, 4]. Sex is yet another factor that should be
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considered when assessing the causes of hyperuricemia.
UA levels may be higher in men and women after meno-
pause. In women after menopause estrogen levels, which
have an uricosuric effect, substantially decrease [1, 2].
Some medicines can also contribute to elevated UA lev-
els [1, 2].

UA is not only a superfluous product of purine nu-
cleotide metabolism but also exhibits biological activity.
Its effects on the human body can be observed as both
beneficial and potentially pathogenic. Hyperuricemia
is a prerequisite for the development of gout [2]. UA is
also a powerful antioxidant, which may play a role in the
pathogenesis of cardiovascular diseases. Due to its an-
tioxidant properties, its compensatory role in reducing
oxidative stress and protective effects on the vascula-
ture has been postulated [1, 5]. On the other hand, the
results of several studies and meta-analyses suggested
that high UA level is a risk factor for cardiovascular (CV)
events [1-4, 6-9]. One could also argue that high UA is
a marker of many other comorbidities and risk factors
[10]. Indeed, the extent of UA level lowering is not re-
lated to the reduction of CV risk [11]. In addition, a re-
cently published study showed no benefit from UA level
lowering in patients with coronary artery disease [12].
Moreover, a recent meta-analysis suggested that UA level
lowering in patients with heart failure may even be det-
rimental [13].

The relationship between UA level and blood pressure
(BP) is not clear, although most studies suggest BP re-
duction in patients treated with UA level-lowering agents
[2, 3, 14-17]. A newly published network meta-analysis
showed that febuxostat caused a statistically significant
decrease in diastolic BP; however, no statistically signif-
icant effect was found when the authors analyzed the
effect of allopurinol, febuxostat, and benzbromarone on
systolic BP [18]. On the other hand, Barrientos-Regala
et al. found that the extent of UA level lowering was not
correlated with changes in BP [19]. A recently published
non-randomized study failed to show a significant relation
between allopurinol treatment and office or 24-hour BP
[20-22]. The relation between UA levels and BP in patients
hospitalized in internal medicine wards is unknown.

Aim

The study aimed to evaluate the relationship be-
tween UA level and BP among patients hospitalized in
an internal medicine department. The second objective
was to assess the relationship between UA level and the
presence of arterial hypertension. Finally, we intended
to investigate the relationship between allopurinol dose
and BP.

Material and methods

Hospital records of patients hospitalized in the de-
partment of internal medicine from 2016 to 2022 were
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reviewed. The only criterion of inclusion was a docu-
mented level of UA in blood during the hospitalization.
Hemodynamically unstable patients (defined as systol-
ic BP below 90 mm Hg or signs of peripheral organ hy-
poperfusion) were excluded from the study.

Using a standardized data collection form, the data
were extracted from the hospital records. The variables
considered in multivariable analyses are listed in Table I.
There were however differences in medications analyzed
in stepwise multivariate analyses with UA level as a de-
pendent variable (Table II) and with BP values as a depen-
dent variable (Table Ill). In the analysis with UA level as
a dependent variable, intake of allopurinol and intake of
the following antihypertensive medications were consid-
ered due to their potential influence on UA levels: angio-
tensin-converting enzyme inhibitors, sartans, B-blockers,
calcium canal blockers and number of taken diuretics.
In the analysis with BP values as a dependent variable,
allopurinol and the overall number of antihypertensive
agents were considered.

The BP measurements were performed during the
morning round in the department by trained profession-
als using A&D Medical UA-611 BP monitors. The medica-
tions the patient was taking during the last 24 h before
the measurement, including anti-hypertensive agents,
were then accordingly documented. The blood samples
were collected by trained professionals from peripheral
veins on the day of admission or the first morning of hos-
pitalization. Institutional bioethics committee approval
was obtained.

The diagnosis of hypertension was made according to
the current guidelines, as were diagnoses of other comor-
bidities. Body mass index (BMI) was calculated according
to the following formula: BMI = weight [kg]/(height [m]).
Normal weight was defined as BMI < 24.99 kg/m?, over-
weight as 25.0-29.99 kg/m?, stage 1 obesity as 30.0—
34.99 kg/m?, stage 2 obesity as 35.0-39.99 kg/m?, and
stage 3 obesity as BMI > 40.0 kg/m?. As weight or height
were not available in the hospital records in 147 cases,
each of these patients was additionally assigned to one
of the above-mentioned groups based on the section “di-
agnoses” in their medical records. Patients whose body
type in the section “physical examination” was labeled
as “overweight” by the attending doctor, but were not di-
agnosed with obesity nor had a BMI measurement, were
included in the category “overweight”.

The estimated glomerular filtration rate (eGFR) was
calculated using the simplified MDRD equation. In 3 cas-
es the eGFR measurements were replaced by a mean val-
ue for all individuals due to missing data on the patients’
serum creatinine level. Finally, patients who were includ-
ed in the category “infection on admission” were either
hospitalized primarily for an infection or for a non-infec-
tious condition, which has been aggravated by an acute
infection.
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Table I. Baseline characteristics of patients

Parameter UA level < median UA level > median P-value All patients
n =280 n =281 n=>561
Age [years] 64.6 (50-80) 66.4 (54-80) 0.86 67 (52-80)
Sex:
Men 107 (38.2%) 157 (55.9% < 0.001 264 (47.1%)
Women 173 (61.8%) 124 (44.1%) < 0.001 297 (52.9%)
Systolic BP [mm Hg] 130 (120-140) 130 (117-140) 0.89 130 (120-140)
Diastolic BP [mm Hg] 75 (70-85) 75 (70-85) 0.78 75 (70-85)
UA level [umol/l] 262 (220-303) 422 (375-512) < 0.01 339 (262-422)
Body mass index 27.8 (23.8-34.7) 30.5 (25.7-40.8) < 0.001 29.3 (24.5-37.0)
Body mass index category:
Overweight 60 (21.4%) 53 (18.9%) 0.45 113 (20.1%)
Stage 1 36 (12.9%) 28 (10.0%) 0.28 64 (11.4%)
Stage 2 26 (9.3%) 27 (9.6%) 0.90 53 (9.5%)
Stage 3 27 (9.6%) 58 (20.6%) < 0.001 85 (15.2%)
Comorbidities:
Arterial hypertension 178 (63.6%) 215 (76.5%) < 0.001 393 (71.4%)
Heart failure 51 (18.2%) 90 (32.0%) < 0.001 141 (25.1%)
Atrial fibrillation 38 (13.6%) 65 (23.1%) 0.004 103 (18.4%)
Chronic kidney disease 28 (10.0%) 66 (23.5%) < 0.001 94 (16.8%)
Acute kidney injury 23 (8.2%) 63 (22.4%) < 0.001 86 (15.3%)
History of hyperuricemia 30 (10.7%) 43 (15.3%) 0.11 73 (13.0%)
Neoplasm 34 (12.1%) 32 (11.4%) 0.78 66 (11.8%)
Hypothyroidism 33 (11.8%) 36 (12.8%) 0.71 69 (12.3%)
Diabetes 72 (25.7%) 93 (33.1%) 0.06 165 (29.4%)
Pre-diabetes 30 (10.7%) 40 (14.3%) 0.21 70 (12.5%)
Lifestyle:
Alcoholism (past or present) 18 (6.4%) 27 (9.6%) 0.17 45 (8.0%)
Smoking (past or present) 74 (26.4%) 82 (29.2%) 0.47 156 (27.8%)
Current smoking 30 (10.7%) 36 (12.8%) 0.44 66 (11.8%)
Admission:
Emergency admission 169 (60.4%) 156 (55.5%) 0.25 325 (57.9%)
Infection on admission 90 (32.1%) 66 (23.5%) 0.02 156 (27.8%)
eGFR:
eGFR under 30 7 (2.5%) 42 (14.9%) < 0.001 49 (8.7%)
eGFR 30-45 10 (3.6%) 30 (10.7%) 0.001 40 (7.1%)
eGFR 45-60 21 (7.5%) 41 (14.6%) 0.007 62 (11.1%)
eGFR above 60 242 (86.4%) 168 (59.8%) < 0.001 410 (73.1%)
Medications:
Number of anti-hypertensive agents 1(0-3) 2 (0-3) 0.008 2 (0-3)
Uric acid-lowering treatment 39 (13.9%) 38 (13.5%) 0.89 77 (13.7%)
Allopurinol dose in those prescribed [mg/day] 165.4 +108.3 140.8 +80.4 0.26 153.3 £95.7
(mean + SD)
B-blockers 117 (41.8%) 143 (50.9%) 0.03 260 (46.3%)
Diuretics 90 (32.1%) 122 (43.4%) 0.006 212 (37.8%)
ACEI 81 (29.0%) 98 (34.9%) 0.13 179 (31.9%)
Calcium channel blockers 59 (21.1%) 66 (23.5%) 0.49 125 (22.3%)
Sartans 40 (14.3%) 40 (14.2%) 0.99 80 (14.3%)
Other anti-hypertensive drugs 15 (5.4%) 24 (8.5%) 0.14 39 (7.0%)

ACEl —angiotensin-converting enzyme (ACE) inhibitors.
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Table II. Results of the stepwise multivariate analysis with uric acid level as a dependent variable

Patient group Factor Standardized B P-value
All patients (n = 561) Sex -0.17 < 0.001
Obesity stage 1 0.09 0.02
Obesity stage 2 0.08 0.02
Obesity stage 3 0.22 < 0.001
Infection on admission -0.08 0.03
Allopurinol dose -0.14 < 0.001
Number of diuretics 0.12 0.001
eGFR 45-60 -0.12 0.006
eGFR above 60 -0.47 < 0.001
Acute kidney injury 0.14 < 0.001
Patients without current uric ac- Sex -0.16 < 0.001
id-lowering drug intake (n = 484) Obesity stage 2 0.09 0.03
Obesity stage 3 0.23 < 0.001
Number of diuretics 0.14 < 0.001
eGFR 45-60 -0.10 0.05
eGFR above 60 -0.44 < 0.001
Acute kidney injury 0.15 0.001
History of alcoholism 0.08 0.04
Patients without current uric ac- Sex -0.18 0.003
id-lowering and without current an- Obesity stage 2 0.17 0.005
ti-hypertensive drug intake (n = 189) Obesity stage 3 027 <0001
Atrial fibrillation 0.14 0.02
eGFR 30-45 0.24 < 0.001
eGFR above 60 -0.30 < 0.001
Acute kidney injury 0.20 0.003
Table lIl. Results of the multivariate analysis with blood pressure as a dependent variable
Patient group Blood pressure index Factor Standardized B P-value
All patients (n = 561) Systolic Obesity stage 3 0.09 0.03
Atrial fibrillation -0.15 < 0.001
Hypothyroidism 0.10 0.02
Pre-diabetes 0.09 0.03
Number of anti-hypertensive agents 0.12 0.005
Diastolic Age -0.24 < 0.001
Overweight 0.09 0.04
Obesity stage 1 0.12 0.004
Obesity stage 2 0.13 0.003
Obesity stage 3 0.13 0.007
Emergency -0.12 0.008
Patients without cur- Systolic Atrial fibrillation -0.12 0.008
rent uric acid-lowering Hypothyroidism 0.12 0.007
drug intake (n = 484) Pre-diabetes 0.14 0.001
Smoking -0.10 0.03
Number of anti-hypertensive agents 0.13 0.002
Diastolic Age -0.25 < 0.001
Emergency -0.17 < 0.001
Pre-diabetes 0.14 0.002
Patients without cur- Systolic Obesity stage 3 0.22 0.002
rent uric acid-lowering Atrial fibrillation -0.18 0.01
intake (n = 189) Diastolic Age -0.32 < 0.001
Emergency -0.18 0.01
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Statistical analysis

Continuous variables are presented as medians with
first and third quartiles, while categorical values are pre-
sented as proportions. The x? or the Fisher exact test was
applied to all the categorical variables. The Shapiro-Wilk
test was used to assess the normality. In the case of
non-normal distribution, variables were compared using
the Mann-Whitney U test or the Kruskal-Wallis test, as
appropriate. The correlations between variables were as-
sessed using Spearman’s rank correlation coefficient. Sub-
sequently, multiple stepwise regression and logistic anal-
yses were performed. In the case of collinearity between
two independent variables, the variable which was less
significantly related to BP or the diagnosis of hypertension
was excluded from the analysis. A two-tailed p-value of
less than 0.05 was regarded as indicating statistical sig-
nificance. The statistics were calculated with Statistica 13
(TIBCO Software, Palo Alto, United States) and MedCalc
20.305 (MedCalc Software, Ostend, Belgium).

Results
Baseline characteristics of patients

Based on the hospital records review, 565 patients
were included. We excluded 4 cases from the analysis due
to extreme values of UA or BP levels. Ultimately, the data
of 561 (297 female and 264 male) patients were analyzed
(Table I). The mean age was 65.46 +17.46 years. Over-
all, 64.4% of the patients were aged > 60 years (21.8%
of patients were aged between 60 and 70 years, 18.9%
70-80 years, and 23.7% were aged > 80 years). The ma-
jority of the patients (56.2%) were overweight or had
been diagnosed with obesity. The median BMI was 29.3
(24.5-37.0) kg/m? and the median UA level was 339.0
(261.7-422.3) umol/l. No patient used a uric acid-lower-
ing drug other than allopurinol. Patients with higher lev-
els of UA had more often been diagnosed with stage 3
obesity, hypertension, heart failure, atrial fibrillation and
kidney disease, as well as with an infection on admission
to the hospital (Table I). They also had lower eGFR.

Relationship between UA and BP

We did not find a significant correlation between the
UA level and BP values (Figure 1) when we analyzed the
whole group as well as when we limited the analysis to
patients who were prescribed no BP-lowering and no
UA-lowering drugs. Variables independently related to
the UA level are presented in Table Il. Sex, obesity and
kidney function were consistently related to the UA level,
while BP was not independently related to the UA level in
any of the studied groups.

Obesity, BMI, atrial fibrillation and kidney function
were related to higher BP levels in univariable analysis
(Table 1V). Age correlated with diastolic BP (r = —0.36,
p < 0.0001), but not with systolic BP (r = -0.06, p =
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0.06), while BMI correlated with both systolic (r = 0.22,
p < 0.0001) and diastolic (r = 0.36, p < 0.0001) BP. On
the other hand, we found no significant correlation
between allopurinol dose and systolic BP (r = —0.02,
p = 0.57) or diastolic BP (r = —0.04, p = 0.31). Similarly, BP
was not correlated with the number of anti-hypertensive
drugs used (systolic BP: r = 0.07, p = 0.11; diastolic BP
r = -0.08, p = 0.07). Table Il presents factors inde-
pendently related to BP values.

Relationship between UA and arterial
hypertension diagnosis

Patients with a diagnosis of AH had significantly
higher UA levels than patients without AH (median val-
ues: 350.9 (270.6-428.3) pmol/l vs. 309.3 (240.9-392.6)
umol/l, p = 0.002). In a group of patients without current
uric acid-lowering drug intake (n = 484) UA levels were
also higher in patients with AH than in patients without
AH (median values: 350.9 (273.6-428.3) pmol/l vs. 309.3
(243.9-392.6) pmol/l, p = 0.003). Similarly, in a group of
patients not prescribed any uric acid-lowering and not
prescribed any anti-hypertensive drug (n = 189) UA levels
were higher in patients with AH than in patients with-
out AH (median values: 362.8 pmol/l (291.5-422.3) vs.
291.5 (237.9-371.8) umol/l, p = 0.003). Table V presents
variables related to the diagnosis of hypertension. Only
age, obesity and diabetes, but not UA levels, were inde-
pendently related to the diagnosis of hypertension.

Relationship between allopurinol dose and BP

The allopurinol dose was not related to either systolic
or diastolic BP (Figure 2). In patients untreated for hyper-
tension allopurinol dose was not independently associat-
ed with systolic or diastolic BP (Table IlI).

Discussion

The results of our study do not confirm an indepen-
dent relationship between UA level and BR or between
UA level and presence of AH. Allopurinol dose was not in-
dependently related to BP. The outcome is in accordance
with several studies, which do not support an indepen-
dent relationship between UA levels and AH [17, 23, 24].

Among the analyzed patients a significant number
had a history of hyperuricemia or hypertension (13.0%
and 71.4%, respectively); therefore uric acid-lowering
and anti-hypertensive drug intake was also prevalent
in the studied group. Individuals with cardiac and renal
diseases were included, which has not been the case
in many studies concerning this issue. Only 43.85% of
the included patients were not overweight or obese. The
mentioned numbers highlight the fact that we analyzed
primarily the population of overweight and obese pa-
tients. Nonetheless, the study group is a representation
of multimorbid hospitalized patients. This could account
for the fact that the relationship between UA and AH is
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sometimes difficult to observe in a clinical setting and
has been assessed as dependent on other factors such
as obesity or diabetes [17].

Many studies have identified age as a factor that
substantially impacts the relationship between UA level
and BP. Some investigators have demonstrated that the
effect of UA on hypertension is larger in younger popula-
tions [3, 16, 25]. These findings seem consistent with the
hypothesis that prolonged AH is less uric acid-dependent
[26]. This is a further factor that could elucidate the lack
of an independent relationship in our study, as our study
group’s mean age was above 65.
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Atrial fibrillation was related to lower systolic BP in
our study. The result however should not be seen as con-
tradictory with the well-evidenced causal relationship
between AF and hypertension. Firstly, patients during an
AF episode are more likely to have lower BP due to an im-
pairment of effective cardiac pump function. In addition,
an acute condition may increase heart rate to a greater
extent in patients with chronic atrial fibrillation com-
pared to patients with sinus rhythm. This phenomenon is
frequently related to decreased stroke volume and sub-
sequently decreased cardiac output and lower BP. This
observation is of particular importance as emergency pa-
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Figure 1. Correlations between uric acid level and systolic and diastolic blood pressure (BP). A, B — correlations
in all analyzed patients (n = 561), C, D — in patients not taking any uric acid-lowering agents (n = 484), E, F—in
patients not taking any uric acid-lowering agents and those not taking any anti-hypertensive agents (n = 189).
Spearman’s R coefficient and p-values are shown in the upper right corners
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Table IV. Factors related to BP — univariate analysis

Variable Systolic blood pressure Diastolic blood pressure
< Median > Median P-value < Median > Median P-value
(n = 253) (n = 308) (n = 283) (n = 278)
Age [years] 67 (54-80) 67 (49-80) 0.30 61 (46-75) 73 (61-83) < 0.001
Sex:
Men 126 (49.8%) 138 (44.8%) 0.24 131 (46.3%) 133 (47.8%) 0.71
Women 127 (50.2%) 170 (55.2%) 152 (53.7%) 145 (52.2%)
Systolic BP [mm Hg] 117 (110-120) 140 (132-150) < 0.001 120 (110-130) 140 (130-150) < 0.001
Diastolic BP [mm Hg] 70 (60-75) 80 (73-90) < 0.001 70 (60-70) 85 (80-90) < 0.001
UA level [umol/I] 333 (256-446) 339 (268-410)  0.95  339.0 (250.0-434.0) 338.5 (274.0-410.0)  0.60
Body mass index (n = 423) 27.4 (233-33.4) 31.2(253-39.3) < 0.001 27.1(23.1-31.5) 33.0 (26.7-40.7) < 0.001
Body mass index category:
Overweight 56 (22.1%) 57 (18.5%) 0.29 58 (20.5%) 55 (19.8%) 0.83
Obesity stage 1 27 (10.7%) 37 (12.0%) 0.62 30 (10.6%) 34 (12.2%) 0.54
Obesity stage 2 16 (6.3%) 37 (12.0%) 0.02 14 (4.9%) 39 (14.0%) < 0.001
Obesity stage 3 25 (9.9%) 60 (19.5%) 0.002 25 (8.8%) 60 (21.6%) < 0.001
Comorbidities:
Arterial hypertension 154 (60.9%) 239 (77.6%) < 0.001 190 (67.1%) 203 (73.0%) 0.13
Heart failure 70 (27.7%) 71 (23.1%) 0.21 82 (29.0%) 59 (21.2%) 0.03
Atrial fibrillation 59 (23.3%) 44 (14.3%) 0.006 66 (23.3%) 37 (13.3%) 0.002
Chronic kidney disease 50 (19.8%) 44 (14.3%) 0.08 57 (20.1%) 37 (13.3%) 0.03
Acute kidney injury 45 (17.8%) 41 (13.3%) 0.14 50 (17.7%) 36 (12.9%) 0.12
History of hyperuricemia 34 (13.4%) 39 (12.7%) 0.79 32 (11.3%) 41 (14.7%) 0.23
Neoplasm 39 (15.4%) 27 (8.8%) 0.02 39 (13.8%) 27 (9.7%) 0.13
Hypothyroidism 26 (10.3%) 43 (14.0%) 0.19 31 (11.0%) 38 (13.7%) 0.33
Diabetes 62 (24.5%) 103 (33.4%) 0.02 87 (30.7%) 78 (28.1%) 0.49
Pre-diabetes 26 (10.3%) 44 (14.3%) 0.15 20 (7.1%) 50 (18.0%) < 0.001
Lifestyle:
History of alcoholism 26 (10.3%) 19 (6.2%) 0.07 27 (9.5%) 18 (6.5%) 0.18
Smoking (past or present) 77 (30.4%) 79 (25.6%) 0.21 76 (26.9%) 80 (28.8%) 0.61
Current smoking 35 (13.8%) 31 (10.1%) 0.17 33 (11.7%) 33 (11.9%) 0.94
Admission:
Emergency admission 161 (63.6%) 164 (53.2%) 0.13 203 (71.7%) 122 (43.9%) < 0.001
Infection on admission 82 (32.4%) 74 (24.0%) 0.03 95 (33.6%) 61 (21.9%) 0.002
eGFR:
eGFR under 30 26 (10.3%) 23 (7.5%) 0.24 24 (8.5%) 25 (9.0%) 0.83
eGFR 30-45 21 (8.3%) 19 (6.2%) 0.33 28 (9.9%) 12 (4.3%) 0.01
eGFR 45-60 34 (13.4%) 28 (9.1%) 0.10 35 (12.4%) 27 (9.7%) 0.32
eGFR above 60 172 (68.0%) 238 (77.3%) 0.01 196 (69.3%) 214 (77.0%) 0.04
Medications:
Number of anti-hypertensive agents 1(0-3) 2 (0-3) 0.10 2 (0-3) 1(0-3) 0.24
Uric acid-lowering treatment 37 (14.6%) 40 (13.0%) 0.57 41 (14.5%) 36 (12.9%) 0.60
Allopurinol dose in those prescribed 152.7 £111.7 153.8 £79.6 0.96 154.9 +109.4 151.4 +78.8 0.87
[mg/day] (mean + SD)
B-blockers 116 (45.8%) 144 (46.8%) 0.83 141 (49.8%) 119 (42.8%) 0.10
Diuretics 90 (35.6%) 122 (39.6%) 0.33 115 (40.6%) 97 (34.9%) 0.16
ACEI 78 (30.8%) 101 (32.8%) 0.62 90 (31.8%) 89 (32.0%) 0.96
Calcium canal blockers 49 (19.4%) 76 (24.7%) 0.13 63 (22.3%) 62 (22.3%) 0.99
Sartans 25 (9.9%) 55 (17.9%) 0.007 37 (13.1%) 43 (15.5%) 0.42
Other anti-hypertensive drugs 12 (4.7%) 27 (8.8%) 0.06 18 (6.4%) 21 (7.6%) 0.58

ACEI — angiotensin-converting enzyme (ACE) inhibitors.
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Table V. Results of logistic analysis with the diagnosis of hypertension as a dependent variable in patients not
taking any uric acid-lowering agents. 95% confidence intervals are shown in brackets

Variable 0dds ratio (95% confi- P-value Variable 0dds ratio (95% confi- P-value
dence intervals) dence intervals)
Univariable analysis Multivariable analysis
Age, per 1 year 1.02 (1.01-1.03) < 0.001 Age, per 1 year 1.04 (1.03-1.06) < 0.001
Male sex 1.20 (0.82-1.75) 0.36
Overweight 0.72 (0.46-1.14) 0.16
Obesity stage 1 1.16 (0.61-2.19) 0.65
Obesity stage 2 1.95 (0.91-4.17) 0.09 Obesity stage 2 4.96 (2.15-11.46) < 0.001
Obesity stage 3 5.09 (2.38-10.87) < 0.001 Obesity stage 3 13.66 (5.90-31.60) < 0.001
Uric acid, per 100 pmol/I 1.20 (1.03-1.40) 0.02
History of hyperuricemia 0.86 (0.37-2.00) 0.73
Pre-diabetes 1.16 (0.65-2.09) 0.62
Diabetes 2.14 (1.33-3.45) 0.002 Diabetes 1.90 (1.14-3.16) 0.01
eGFR under 30 1.78 (0.79-4.00) 0.16
eGFR 30-45 1.67 (0.66-4.25) 0.28
eGFR 45-60 1.78 (0.88-3.59) 0.11
eGFR above 60 0.52 (0.32-0.85) 0.009
Chronic kidney disease 2.39 (1.24-4.61) 0.01
Acute kidney injury 0.78 (0.46-1.32) 0.36
Hypothyroidism 1.35 (0.72-2.52) 035
Heart failure 1.87 (1.15-3.04) 0.01
Atrial fibrillation 1.37 (0.80-2.35) 0.26
Neoplasm 0.85 (0.48-1.49) 0.57
Current smoking 0.40 (0.23-0.70) 0.001
Smoking 0.62 (0.41-0.94) 0.02
History of alcoholism 0.33 (0.17-0.63) < 0.001
tients constitute around 58% of all patients in our study 160 T T T T
and they could have had atrial fibrillation on admission, 150 F b= 056 1
and not only in their medical history. The described re- 140 p-070 | P= 022 T _ . Systolic BP
sults emphasize the impact of a present acute state on ~ 130F {- === { = 1 [mm Hg]
the relationship between UA and AH. 120 1
Respecting the evaluation of uric acid-lowering treat- 1o 1
ment and its relation to BR allopurinol dose was not 100 1
a factor independently associated with BP in the group 90 p=051 | p- on ;pz 039 l 1
of patients without anti-hypertensive drug intake in our 80 { _____ - R 7 Diastolic BP
study. This is consistent with multiple studies [18-21]. 7O 1 [mm He]
Some meta-analyses regarding this subject conclude the 60 i
evidence is insufficient to unequivocally confirm the hy- >0 6 1_‘100 101_‘200 201L6OO

potensive effect of uric acid-lowering agents in hyperten-
sive patients [25]. Moreover, age could be a factor limit-
ing the efficacy of this group of agents. In 2001 Mazzali
et al. conducted an experimental study on rats to discov-
er a mechanism through which UA could lead to AH [27].
The currently proposed pathomechanism of AH induced
by UA is two-staged. Initially, the increase in pressure
is caused by vasospasm, while in the second stage, hy-
pertension is probably caused by permanent damage to
the endothelium and proliferation of smooth muscles of
blood vessels. Some authors conclude that after progres-
sion to the uric acid-independent stage of hypertension,
uric acid-lowering drugs could become less effective [26].
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Daily allopurinol dose [mg]

Figure 2. Median values of systolic and diastol-
ic blood pressure in all patients included in the
study divided into subgroups depending on the
daily taken allopurinol dose (0, 1-100, 101-200,
201-600 mg/day). The boundary of the lower
whisker is the lower quartile of the data set, and
the boundary of the upper whisker is the upper
quartile of the data set. P-values are depicted be-
tween every two groups
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A more evident preventive and therapeutic effect of
those agents in adolescents with prehypertension and
hypertension supports this view [28-30]. Concerning our
study, we can assume the patients had a longer history
of AH and may have been less prone to uric acid-low-
ering treatment, as the mean age of the studied group
was above 65. The size of the analyzed group of patients
without anti-hypertensive drug intake however limits the
value of this result.

We acknowledge the limitations of our study, one of
them being its retrospective nature. Correspondingly, clin-
ical data collection was based entirely on medical records
review. Despite BP measurements being conducted by
medical professionals, they could have been influenced
by multiple factors such as the patient’s emotional state,
whose significant impact on the measurements cannot be
excluded. A further limitation of our study is the character
of the study group. We investigated a hospitalized popula-
tion of patients; it would be worth comparing and imple-
menting the results of our study in similar groups of hospi-
talized individuals. The acute conditions which demanded
hospitalization were heterogeneous. Presence of an infec-
tion and anemia were considered; there were however
many other reasons for urgent admission, which could
have had a component of rhabdomyolysis and acute kid-
ney injury, and which could have impacted the measure-
ments substantially and unpredictably. The only criterion
of inclusion was UA level recorded on admission, hence
the presence of individuals with a history of renal, cardiac,
metabolic, infectious and oncologic diseases in the study.
Indeed, the unselected nature of our study group should
be considered an advantage of the present analyses as it
mirrors the patients treated in everyday hospital practice.

Conclusions

Our study does not confirm an independent relation-
ship between UA level and BR nor between UA level and
the diagnosis of arterial hypertension in a population of
hospitalized patients. Moreover, allopurinol treatment
was associated with neither systolic nor diastolic BP. Pro-
spective and interventional studies are warranted to de-
termine the relationship between BP and uric acid-low-
ering treatment.
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