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Emergency Department

Acil Servise Başvuran Hipertansif Hastalarda Serum Ürik Asit Düzeyleri
Canan AKMAN¹, Serkan BAKIRDOGEN²

Özet
Amaç: Hipertansif acil hastalarda serum ürik asit düzeylerinin önemi konusunda literatürde yeterli bilgi yoktur. Çalışmamız, yüksek tansiyon nedeniyle acil 
servise başvuran hastalarda serum ürik asit düzeylerinin rolünü araştırmayı amaçlamaktadır. 
Gereç ve yöntemler: Kan basıncı 180/110 mmHg ve üzerinde akut hedef organ hasarı olan  hipertansif acil hastaları (grup I), kan basıncı 180/110 mmHg 
ve üzerinde olan akut hedef organ hasarı olmayan hipertansif acele hastaları (grup II) ve sistolik kan basıncı 140-180 mmHg arasında, diyastolik kan basıncı 
90-110 mmHg arasında olan kontrolsüz hipertansiyonu olan hastalar (grup III) çalışmaya alındı.
Bulgular: Yüz yirmi dört hipertansif hasta (80 kadın, 44 erkek) çalışmaya dahil edildi. Grup I'de 33 (%26.6), grup II'de 19 (% 15.3) ve grup III'te 72 (%58.1) 
hasta yer aldı. Serum ürik asit düzeyi açısından karşılaştırıldığında gruplar arasında istatistiksel olarak anlamlı fark olduğu görüldü (p=0,001). Grup I'deki 
hastaların ortalama serum ürik asit düzeyi diğer gruplara göre yüksekti (p<0.05).
Sonuç: Hipertansiyon ile acil servise başvuran hastalardan hipertansif acil durumu olanlarda serum ürik asit seviyesi yüksek olabilir.
Anahtar Kelimeler: Acil servis, Hipertansiyon, Ürik asit

Abstract
Objective: There is not enough information in the literature conducted about the importance of serum uric acid levels in patients with hypertensive emer-
gency. Our study aimed to investigate serum uric acid levels in patients admitted to the emergency department due to high blood pressure.
Materials and methods: Hypertensive emergency patients which defined as acute target organ damage with systolic/diastolic blood pressure 180/110 
mmHg and above (group I), hypertensive urgency patients defined as without acute target organ damage with blood pressure of 180/110 mmHg and above 
(group II), and the patients with uncontrolled hypertension with systolic blood pressure between 140-180 mmHg and diastolic blood pressure between 90-
110 mmHg (group III) were included in the study. 
Results: One hundred twenty-four hypertensive patients (80 female, 44 male) were included. Thirty-tree patients (26.6%) were in group I, 19 (15.3%) in 
group II and 72 (58.1%) in group III. When compared in terms of serum uric acid level, it was found that there was a statistically significant difference 
between the groups (p=0.001). The average serum uric acid level of patients in group I was higher compared to other groups (p<0.05). 
Conclusion: Serum uric acid levels may be elevated in hypertensive emergencies among patients admitted to the emergency department with hypertension.
Keywords: Emergency service, Hypertension, Uric acid
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INTRODUCTION
True hypertensive emergencies are rare. Hypertensive 

emergency and urgency conditions cause a significant inc-
rease in morbidity and mortality in patients with hyperten-
sion. Hypertensive emergency is defined as a life-threatening 
sign of target organ damage with an acute increase in blood 
pressure (>180/110 mmHg). In such cases, it is aimed to hos-
pitalize patients and reduce their blood pressure in a short 
time with antihypertensive medications which administered 
parenteral way. The most common hypertensive emergencies 
are ischemic cerebrovascular event, acute pulmonary edema, 
hypertensive encephalopathy, acute myocardial infarction, 
congestive heart failure and eclampsi. In hypertensive urgen-
cy, there is no evidence of acute target organ damage despite 
the acute increase in blood pressure (>180/110mmHg). Un-
der these circumstances, hospitalization is not required. It is 
aimed to reduce blood pressure within hours or days through 
the treatment with oral antihypertensive drugs (1,2).

Uric acid is the end product of purine metabolism, and 
there is a strong relationship between serum uric acid level 
and blood pressure. Increased serum uric acid level may 
contribute to the development of hypertension through vas-
cular dysfunction and lead to progression of target organ 
damage (3). Epidemiological and experimental studies show 
that there is a close relationship between hyperuricemia and 
hypertension. In addition, large prospective studies show 
that serum uric acid levels independently predict the deve-
lopment of hypertension (4). Although the treatment is suc-
cessful with antihypertensive drugs, it is observed in some 
patients with hypertension and hyperuricemia that uncont-
rolled high blood pressure still continues (5). Our study aims 
to investigate serum uric acid levels in patients admitted to 
the emergency department due to high blood pressure.

MATERIALS AND METHODS

Study Design
Our study was planned retrospectively. Hypertensive pa-

tients who applied to the emergency department were inclu-
ded in the study. The patients were divided into three groups: 
Patients with hypertensive emergency whose blood pressu-
re greate than 180/110 mmHg with with acute target organ 
damage (group I), patients with hypertensive urgency who-
se blood pressure greater than 180/110 without acute target 
organ damage (group II), and the patients with uncontrol-
led hypertension with systolic blood pressure between 140-
180 mmHg and diastolic blood pressure between 90-110 
mmHg (group III). We started the study after the approval 
of the local ethics committee Clinical Research Ethics Com-
mittee date of the decision: 01.07.2020, number: 2020-09). 
The World Medical Association Declaration of Helsinki was 
complied with by investigators. Information about patients 
was obtained using our hospital's record database.

Inclusion and Exclusion Criteria
Hypertensive patients (>140/90 mmHg) admitted to the 

emergency department and aged between 18-80 were inclu-

ded in the study. The patients under 18 or over 80 years of 
ages, with pregnancy, trauma, chronic renal failure, and who-
se dialysis treatment history and clinical files were missing 
were not included in the study.

Laboratory Analysis
Serum creatinine, urea and uric acid measured of the pa-

tients were conducted in the biochemistry laboratory using 
the Roche Cobas 6000 device and e501 module using the 
colorimetric method. Blood pressure was measured by the 
physician using the classical auscultatory method after each 
patient remained in a sitting position for at least five minutes. 
Care was taken to ensure that the arm was at heart level and 
the palm was open. It was measured twice at two-minute in-
tervals and the mean blood pressure (systolic and diastolic) 
was recorded. An automatic sphygmomanometer was used 
for blood pressure measurement (Philips IntelliVue MX550, 
Netherlands).

Statistics
The data were analysed using SPSS 19.0 program. The de-

mographic data of the patients were analysed with descriptive 
statistics (mean, standard deviation, percentage, frequency, 
etc.). The distribution of patients in terms of gender in three 
different hypertensive groups was analysed using chi-square 
analysis. The mean age of the patient groups were compared 
using Kruskal Wallis Test (as age data were not normally dist-
ributed). Serum uric acid, urea and creatinine values of the 
groups were compared using Kruskal-Wallis Test (as these 
values were not normally distributed). Spearman Brown cor-
relation test was used for the biochemistry values (uric acid, 
urea and creatinine) of all patients and p<0.05 was accepted 
for statistical significance.

RESULTS
One hundred and twenty four hypertensive patients (80 

female, 44 male) were included in the study. Thirty three pa-
tients (26.6%) were in group I, 19 (15.3%) in group II and 
72 (58.1%) in group III. The mean age of the patients was 
65.5 ± 13.47. There was no significant difference between the 
groups in terms of age and gender (p>0.05). The distribution 
of hypertensive groups by gender is shown in (Table 1).

When the groups were compared in terms of serum uric 
acid level. a statistically significant difference was found 
(p=0.001). The mean serum uric acid level of the patients 
in group I was higher compared to the patients in group II 
and group III (p<0.05). There was no significant difference 
between group II and III in terms of serum uric acid levels 
(p>0.05). 

When these groups were compared in terms of serum 
urea level. a statistically significant difference was found 
(p=0.001). Serum urea levels of the patients in group I were 
higher compared to the patients both in group II and group 
III (p<0.05). There was no significant difference between 
group II and III in terms of serum urea levels (p>0.05).

When the groups were compared in terms of serum cre-
atinine levels. a statistically significant difference was found 
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(p=0.001). Serum creatinine levels were found to be higher 
in the patients in group I compared to the patients group III 
(p <0.05). When group I-II and group II-III were compared 
in terms of serum creatinine levels. no statistically significant 
difference was found (p>0.05). The comparison of the mean 
age. serum urea. uric acid and creatinine levels of the patient 
groups is given in (Table 2).

DISCUSSION

A mild increase in serum uric acid level may result in re-
nin-angiotensin-aldosterone system (RAS) activation at int-
racellular and extracellular levels. Increased oxidative stress, 
mitochondrial dysfunction, epithelial-mesenchymal transiti-
on, endothelial dysfunction and renal (arteriosclerosis, glo-
merular hypertension, interstitial nephritis, acute renal failu-
re) and non-renal (metabolic syndrome, non-alcoholic fatty 

liver disease, hypertension, diabetes) phenotype (6). In our 
study serum uric acid levels of the patients in group I were 
found to be higher than both the patients group II and group 
III. However there was no statistically significant difference
in terms of serum uric acid increase between group II and
group III. One of the most important target organ of hyper-
tension is renal damage (chronic kidney disease). Hyperu-
ricemia seen in hypertensive patients may further increase
the reabsorption of uric acid from the tubules by decreasing
renal blood flow. In addition hypertension causes regional is-
chemia, decreasing both secretion and synthesis of uric acid
from proximal tubules (7). Many epidemiological studies
have revealed that hyperuricemia increases the risk of hy-
pertension and chronic renal failure. It has been proven that
hyperuricemia plays a pathological role in the development
of hypertension and chronic renal failure through renal inf-

Table 1. The distribution of hypertensive groups by gender 

Patient Groups
Total pHypertensive 

Emergency
Hypertensive 
Urgency

Uncontrolled 
Hypertension

Gender

Female

f 20 14 46 80

0.628

Gender % 25.0% 17.5% 57.5% 100.0%
Patient Group % 60.6% 73.7% 63.9% 64.5%
Total % 16.1% 11.3% 37.1% 64.5%

Male

f 13 5 26 44
Gender % 29.5% 11.4% 59.1% 100.0%
Patient Group % 39.4% 26.3% 36.1% 35.5%
Total % 10.5% 4.0% 21.0% 35.5%

P: Chi-square test

Table 2. The comparison of the average age. serum urea. uric acid and creatinine levels of the hypertensive groups

Variable Patient Group N Mean (Standard 
Deviation)

Median
(Min-Max) p Significant 

Difference

Age (year)

1. Hypertensive Emergency 33 70.12 (9.29) 71 (42-87)

0.0812. Hypertensive Urgency 19 66.26 (14.69) 73 (38-96)
3. Uncontrolled
Hypertension 72 63.18 (14.32) 64 (22-85)

Uric acid 
(mg/dL)

1. Hypertensive Emergency 33 7.59 (2.92) 7.2 (2.8-17.1)

0.001 I>III
I>II

2. Hypertensive Urgency 19 5.48 (1.68) 5.6 (2.4-8.2)
3. Uncontrolled
Hypertension 72 5.39 (1.84) 5.3 (0.1-9.4)

Urea 
(mg/dL)

1. Hypertensive Emergency 33 78.85 (49.58) 55.1 (21.3-232)
0.001 I>III

I>II2. Hypertensive Urgency 19 41.76 (27.78) 38.3 (10.1-130)
3. Uncontrolled Hypertension 72 41.31 (22.22) 35.5 (10-119.7)

Creatinine
(mg/dL)

1. Hypertensive Emergency 33 1.69 (0.92) 1.55 (0.53-3.91)
0.001 I>III2. Hypertensive Urgency 19 1.21 (0.62) 1.03 (0.45-2.73)

3. Uncontrolled Hypertension 72 1.01 (0.44) 0.92 (0.41-2.94)
P: Kruskal Wallis Test
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lammation, endothelial dysfunction and RAS activation (8).
In our study, serum urea and creatinine levels of the pa-

tients in group I were found to be higher than the values of 
the patients group III. Groups I and II were similar in ter-
ms of serum creatinine. Serum urea levels of the patients in 
group I were higher than those of both group II and group 
III. There was no difference between serum urea levels of the 
patients in group II and group III. This may be due to pre-
renal azotemia developing in the patients of group I. Many 
patients who develop acute systolic heart failure also have hy-
pertensive emergency and urgency (9). Acute worsening in 
congestive heart failure is one of the target organ damage of 
hypertensive emergency (2). Increased serum uric acid level 
of the patients in group I may be a result of prerenal azo-
temia. Fractional excretion of uric acid in the patients with 
prerenal azotemia was found to be lower than the values in 
other etiologies of acute renal damage (acute tubular necrosis 
and postrenal acute renal failure) (10). In our study, serum 
uric acid and urea levels of the patients in group I were hi-
gher than that of both group I and group II. The reason for 
the similar serum creatinine levels in groups I and II may be 
due to the increase in the frequency of prerenal azotemia and 
acute heart failure in group I patients (11). 

In conclusion serum uric acid levels may be higher in 
hypertensive emergencies among patients admitted to the 
emergency department with hypertension than those with 
uncontrolled hypertension. Hyperuricemia may predict pre-
renal azotemia in patients with hypertensive emergency.

Limitations
There were some limitations in our study. We planned the 

study retrospectively. The number of patients remained low 
due to insufficient data entry due to the deficiencies in the 
automation system of our hospital. Electrolytes (sodium, cre-
atinine, urea and uric acid) could not be measured in urine 
and serum. The underlying diseases, demographic features 
such as smoking, body mass index etc. and drug history (al-
lopurinol, febuxostat and losartan) of each patient could not 
be examined in detail in emergency department conditions. 
Bedside echocardiography of the patients could not be per-
formed.

Main points: In patients with hypertensive emergency 
admitted to the emergency department.
• Serum uric acid level is higher than that of the patients 

with hypertensive urgency and uncontrolled hypertensi-
on. Serum uric acid levels are similar in the patients with 
hypertensive urgency and uncontrolled hypertension.

• Serum urea level is higher than that of the patients with 
hypertensive urgency and uncontrolled hypertension. Se-
rum urea levels are similar in the patients with hyperten-
sive urgency and uncontrolled hypertension.

• Serum creatinine level was found to be higher compared 
to the patients with uncontrolled hypertension. and simi-
lar to hypertensive urgency patients.
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