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ABSTRACT
Aim: The aim of the study was to evaluate efficiency of hypertensive urgency treatment 
using inhibitors of α1-adrenergic receptors and angiotensin converting enzyme inhibitors–
ACE inhibitors in the Emergency Room of Outpatient Hospital and Polyclinic „dr Mustafa 
Šehovic“ Tuzla in relation to age, duration and severity of hypertension. Methods: The study 
was conducted from June 2011 to May 2012 and included 120 patients of both sexes di-
agnosed with arterial hypertension, aged 40 to 80 with verified hypertensive urgency. The 
patients were divided into two groups: the control group treated with sublingual captopril 
and the experimental group treated intravenously with urapidil. Results: The results show 
that the largest number of patients belonged to age group from 60 to 69 years (34,16%), 
and the average age was 58 (11). The largest number of patients (38,0%) had verified 
hypertension for 11 to 20 years. The average systolic/diastolic artery blood pressure at re-
ception was 213 (19) / 130 (4) mmHg. The average systolic/diastolic artery blood pressure 
after the first dose of 12,5 mg captopril in the control group was 177,42 (10,91) / 112,33 
(3,50) mmHg, while after the first dose of 12,5 mg urapidil it was 179,25 (16,62) / 110,33 
(8,78) mmHg. The average systolic/diastolic artery blood pressure after the second dose of 
12,5 mg of captopril in the control group was 152,00 (6,32) / 95,50 (3,76) mmHg, while af-
ter the second dose of 12,5 mg of urapidil it was 152,55 (7,17) / 95,29 (5,04) mmHg. Con-
clusion: Urapidil is more efficient in hypertensive urgency treatment, since the decrease of 
middle artery pressure (MAP) in the group treated with urapidil was statistically significant 
(p<0,001). No statistical significance was found between the efficiency of urapidil and the 
patient’s age, while captopril was more efficient in older patients (p=0,02). Also, no statis-
tically significant difference was found between the efficiency of captopril and urapidil in 
relation to duration of hypertension.
Key words: hypertensive crisis, urapidil, captopril

1. INTRODUCTION
Arterial hypertension is the main 

independent risk factor in cardio-
vascular diseases and death rate 
occurrence in developed, but also 
in developing countries where our 
country belongs to. The aim of treat-
ment of patients with hypertensive 
crisis is to stop damage of target 
organs (1). World Health Organiza-
tion defines aortic hypertension as 
the level of systolic blood pressure 
of 140 mmHg or higher and/or di-
astolic blood pressure of 90 mmHg 
or higher in persons who do not take 
antihypertensive therapy (2).

Hypertensive crises represent a 
small segment in a wide range or ar-
tery hypertension (3). Hypertensive 
crises are defined as levels of systol-
ic blood pressure >180 mmHg and/
or levels of diastolic blood pressure 
>120 mmHg and are mainly found in 
patients with essential artery hyper-
tension (4, 5). Hypertensive crises 
occur as hypertensive urgency and 
hypertensive emergency, depending 
on whether or not the vital organ is 
damaged (6). Hypertensive urgency 
is a situation with a severe increase 
in blood pressure without progres-
sive dysfunction of target organs (7). 
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Hypertensive emergencies are life-threatening states be-
cause their outcome is complicated by acute damages of 
target organs (8). Nearly one billion of world population 
has hypertension and it is responsible for about 7.1 mil-
lion deaths every year (9). The incidence of artery hyper-
tension in our country is above 30%, which is statistically 
about 900,000 of patients with hypertension (10). The in-
cidence/prevalence of hypertensive crises in population 
is insufficiently discussed in medicine. Hypertensive cri-
ses are present in less than 1% of adult population in the 
US (11). Pathophysiology of hypertensive crises is still 
unclear. From the aspect of pathophysiology, the disor-
der of systemic blood flow auto-regulation on the level 
of arterioles is considered to be a cause for both forms of 
hypertensive crisis (12).

The primary aim of hypertensive crisis management is 
to safely reduce blood pressure and stop damage of vital 
organs, and the therapy can be parenteral, peroral and 
sublingual (13). The target blood pressure for 3-6 hours 
is 160/110 mmHg for hypertensive urgency, while dia-
stolic pressure should be 100-105 mmHg for hyperten-
sive emergency (14). Middle artery pressure should not 
be reduced by more than 25% within the first 24 hours. 
Although urapidil has peroral use in hypertensive urgen-
cy management, this therapy can be administered paren-
terally, as shown in Woisetschläger et al, a study which 
compares the efficiency of intravenous use of urapidil 
and peroral use of captopril (15).

The aim of the study was to evaluate efficiency of hy-
pertensive urgency treatment using inhibitors of α1-ad-
renergic receptors and angiotensin converting enzyme 
inhibitors–ACE in relation to age, duration and severity 
of hypertension.

2. EXAMINEES AND METHODS
The paper shows the results of prospective study 

which evaluates efficiency of blockers of α-1-adrener-
gic receptors (urapidil) and angiotensin-converting en-
zyme inhibitors–ACE inhibitors (kaptopril) in hyperten-
sive urgency treatment The study was conducted in the 
Emergency Room of Outpatient Hospital and Polyclinic 
„dr Mustafa Šehović“ Tuzla from June 2011 to May 2012. 
It included 120 patients with hypertensive crisis (hyper-
tensive urgency) of both sexes (60 men and 60 women) 
aged from 40 to 80 who came to the Emergency Room. 
Considering the duration of hypertension, the patients 
were divided into those who had suffered from hyper-
tension for less than five years, those who had suffered 
from hypertension from five to ten years, those who had 
suffered for eleven to twenty years and those who had 
suffered from hypertension for more than twenty years.

Hypertensive crisis was defined on the basis of their 
systolic pressures >180 mmHg and/or diastolic pressure 
>120 mmHg according National Institutes of Health; Na-
tional Heart, Lung, and Blood Institute (5).

Inclusion criterion was presence of hypertensive ur-
gency. The study did not include patients with hyper-
tensive emergency, those with mental illnesses, those in 
terminal stage of malignant disease, patients on dialy-
sis, on cytostatic therapy and long-term corticosteroid 

therapy, patients who have combination of risk diseases 
(diabetes mellitus, state after myocardial infarction and 
cerebrovascular insult), women using contraception, pa-
tients who had cocaine or amphetamine overdose, and 
those who used urapidil in their antihypertensive thera-
py and those who had been using captopril before they 
came to the Emergency Room. The study also excluded 
the patients who had been using their antihypertensive 
therapy four to six hours before they came to ER. The pa-
tients who were included in the study gave their written 
consent stating that they voluntarily participated in the 
study, according to the Code of Ethics (16).

We measured blood pressure of each patient us-
ing mercury sphygmomanometer with the cuffs sized 
34,3x11x25,3 cm while patients were sitting after a 5 
minutes rest.

The patients with hypertensive urgency were then di-
vided into two groups: experimental and control group. 
The patients from experimental group (30 men and 30 
women) were treated with urapidil (i.v.) using slow bo-
lus with the initial dose of 12.5 mg, which was gradually 
increased up to 25 mg if required, on the basis of blood 
pressure measurements every thirty minutes in the pe-
riod of one or two hours. The patients from the control 
group (30 men and 30 women) were treated with cap-
topril (s.l.), with the initial dose of 12.5 mg, which was 
gradually increased up to 25 mg, measuring at the same 
time artery tension every 30 minutes in the period of two 
hours. The patients from the control and experimental 
group were treated in pairs, so that one patient from each 
group (one from control group and one from experimen-
tal group was given therapy at the same time and artery 
tension was measured at the same time to both patients. 
The values of artery tension were then measured after 
the prescribed therapy dosage had been administered 
and after the prescribed time period had passed for both 
groups, and the effectiveness of the drug was estimated.

In statistic tests we used SPSS 19.0 software. All vari-
ables were tested using Kolmogorov-Smirnov test. All 
variables were described using appropriate measures 
of central tendencies and dispersion (standard devi-
ation and interquartile range). Quantitative variables 
were compared using Student’s t-test with a correction 
for unequal variance where needed, i.e. t-test for linked 
samples for comparison of multiple measurements of 
the same sample. Comparison of arithmetic means for 
more than 2 variables was done using one-way ANOVA 
analysis with post-hoc testing according to Tukey meth-
odology. Significant connections between variables were 
tested using parameter Pearson correlation. In order to 
compare efficiency of 2 types of treatments, and consid-
ering simple dichotomous key, we used risk analysis with 
calculation of relative risk reduction for unfavorable out-
come, or NNT (Number Needed to Treat) parameter. All 
confidence intervals were calculated supposing Poison 
distribution was normal. All tests were performed with 
the accuracy level of 95% (p<0,05).
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3. RESULTS
In a prospective study which evaluated efficiency of 

inhibitors of α-1-adrenergic receptors and angiotensin 
converting enzyme inhibitors–ACE inhibitors in Emer-
gency Room of Outpatient Hospital and Polyclinic „dr 
Mustafa Šehović“ Tuzla, 120 patients were divided into 
two groups as described in the methodology section. All 
the patients in the sample were equal in sex, so that there 
were 30 men and 30 women in each group, and there was 
no significant difference in this respect. Most patients 
(34.16%) were aged 60-69, while 27.50% belonged to the 
age group 40-49. 27 patients (22.50%) belonged to the 
age group 50-59, and 19 (14.83%) of them belonged to 
the age group 70-80. The average age (SD) in the sample 
was 58 (11) years and ranged from 40 to 80 years of age. 
In terms of age, there was no statistically significant dif-
ference between the two groups (t=0.59; df=118; p=0.56).

The analysis of duration of hypertension in patients 
with hypertensive crisis showed that 45 patients (38%) 
had verified hypertension in the duration from 11to 20 
years, and 40 of them (30%) had hypertension for 5 to 10 
years. 22% of the patients had been treated for hyperten-
sion for less than five years, and only 8 patients had hy-
pertension which had lasted for more than twenty years.

Table 1. shows descriptive parameters of mean values 
of systolic, diastolic and middle artery pressure when the 
patients came to SHMP. The minimum value of systolic/
diastolic pressure was 185/125 mmHg, and the maxi-
mum value was 250/140 mmHg. Middle value of artery 
pressure (TA) according to type of arithmetic mean (AS) 
(SD) was 157 mmHg (8).

AS SD Minimum Maximum
Systolic TA at 
reception 213 19 185 250

Diastolic TA at 
reception 130 4 125 140

Middle TA at 
reception 157 8 145 177

Table 1. Descriptive parameters of mean values of systolic, 
diastolic and middle artery pressure

At reception, every patient received 12.5 mg capto-
pril or 12.5 mg urapidil depending on which group they 
belonged to. The Table 2 shows that middle value of ar-
tery pressure after the first dose of captopril was 134.03 
mmHg, with the minimum of 123.33 mmHg and the 
maximum of 143.33 mmHg, while after the first dose of 
urapidil the middle value was 133.31 mmHg, with the 
minimum of 110 mmHg and the maximum of 153,33 
mmHg. If we look at all three values, we find a significant 
drop of TA after the use of therapy (p<0.001).

After the first dose of administered drug and mea-
surement of artery tension further approach to therapy 
was re-evaluated. 9 patients from the group treated with 
urapidil (15%) did not have to continue therapy because 
hypertensive crisis ended already after the first dose. All 
patients in the group treated with captopril demanded 
that the treatment be continued with increased dosage, 
i.e. by adding 12.5 mg until the hypertensive crisis ends. 
Considering the analysis of risk and efficiency, already 

after the first dose of urapidil, there was a significant 
therapeutic advantage for patients treated with it com-
pared to the group treated with 12.5 mg captopril. Rel-
ative risk reduction for persistence of high TA was 15% 
(%95 CI=5.5%-23.6%) with NNT (Number Needed to 
Treat) of 7 patients.

Group AS SD Mini-
mum

Maxi-
mum

Systolic TA after 
the second 
dose

Capto-
pril 152.00 6.32 140 170

Urapidil 152.55 7.17 130 170
Diastolic TA af-
ter the second 
dose

Capto-
pril 95.50 3.76 90 100

Urapidil 95.29 5.04 80 105
Middle TA after 
the second 
dose

Capto-
pril 114.33 4.04 106.67 123.33

Urapidil 114.38 5.35 96.67 126.67

Table 3. Descriptive parameters of artery blood pressure 
after the second dose depending on whether the patient 
was in the group treated with captorpril or urapidil

After the administration of the second dose of capto-
pril, or urapidil of additional 12,5 mg, i.e. the total of 25 
mg, depending on which group they belonged to, there 
were no indications for further treatment, which means 
that the target values of blood pressure were reached. 
Descriptive parameters related to blood pressure values 
after the second dose are shown in Table 3. In this case 
the value of middle artery pressure which was achieved 
was 114,33 mmHg in patients treated with captopril, and 
the middle value after the second dose of urapidil was 
114,38 mmHg. When we compare these values with the 
values after the first dose, we can notice a significant fall 
of artery pressure (p<0,001).

Group AS SD Mini-
mum

Maksi-
mum

Systolic TA after 
the first dose

Capto-
pril 177.42 10.91 160 200

Urapidil 179.25 16.62 150 220
Diastolic TA 
after the first 
dose

Capto-
pril 112.33 3.50 100 115

Urapidil 110.33 8.78 90 125

Middle TA after 
the first dose

Capto-
pril 134.03 4.84 123.33 143.33

Urapidil 133.31 10.70 110 153.33

Table 2. Descriptive parameters of values of arthery blood 
pressure after the first dosage depending on whether the 
patient belonged to the group treated with captopril or 
urapidil

 mmHg Group N AS SD Differ-
ence p-value

MAP decrease 
after I dose 

Captopril 60 20.08 3.66 7,42 
mmHg <0,001

Urapidil 60 27.50 5.62
MAP decrease 
after II dose

Captopril 60 19.69 3.33 2,63 
mmHg <0,001

Urapidil 51 22.32 4.18
MAP decrease 
after the end of 
treatment

Captopril 60 39.78 3.95 6,61 
mmHg <0,001

Urapidil 60 46.39 7.18

Table 4. Compared values of middle arthery pressure 
after the first and the second dose in control (captopril) 
and experimental (urapidil) group. MAP-middle arthery 
pressure; AS-arithmetic mean; SD – standard deviation
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Numeric difference between the values of middle ar-
tery pressure (MAP) at different measurements was 
taken as the main measure of treatment efficiency. After 
administration of the first dose of 12.5 mg of captopril, 
or urapidil, we noticed the difference in the decrease of 
middle artery pressure by 7.42 mmHg. After administra-
tion of additional 12.5 mg captopril to all patients from 
control group and 12.5 mg urapidil to fifty-one patients 
from experimental group ( in 9 of these, the target value 
of artery pressure was achieved after the first dose of the 
therapy) we noticed the difference in decrease of middle 
artery pressure by 2.63 mmHg, so that the decrease of 
middle artery pressure after the end of the treatment was 
6.61 mmHg.

As presented in Table 4, based on the compared val-
ues, we can see that in the group treated with urapidil, 
the decrease of MAP was bigger at the level of high sta-
tistic significance (p<0.001).

When it comes to the analysis of efficiency of urapidil 
with regard to the patient’s age, we searched for the cor-
relation between the decrease of MAP at the end of the 
treatment (as a numeric efficiency of the therapy) and 
age, and we did not find statistically significant correla-
tion (p>0.05).

Regarding the efficiency of urapidil in relation to du-
ration of hypertension, we did ANOVA analysis which 
did not show statistically significant difference in MAP 
decrease (ANOVA; F=1.933; p=0.135

The same evaluation was performed for the patients 
treated with captopril. We found a statistically signifi-
cant, positive and medium correlation between the pa-
tient’s age and MAP decrease after the end of the treat-
ment (r=0.40; p=0.02). This practically means that the 
older patients had a bigger MAP decrease after admin-
istration of captopril. The older the patient the bigger 
MAP decrease after therapy.

We compared the values of MAP decrease with the 
duration of hypertension, and did not find statistical-
ly significant differences between the groups (ANOVA; 
F=3.01; p=0.06).

If we consider the MAP differences in relation to age 
group, we can see that the biggest difference was found 
between the groups aged 41 to 50 on the one hand and 
those aged 51 to 60, on the other. We noticed a correla-
tion between age and MAP decrease in the group treated 
with urapidil (0.26, with p=0.044), while it was 0.334 with 
p=0.009 for the group treated with captopril. Hence, in 
the group treated with captopril, artery blood pressure 
reduction was more in correlation with the patient’s age.

4. DISCUSSION
In patients with essential hypertension, blood pressure 

can rise due to secondary causes and occurrence of resis-
tant hypertension and those which manifest as hyperten-
sive crisis (17). Hypertensive crises are life-threatening 
urgent states characterized by a sudden blood pressure 
rise. They make more than a quarter of all medical ur-
gencies/emergencies. The fact is that the illness pro-
gresses in about 50% of patients with hypertensive crisis 
to that stage without symptoms, and that, unfortunate-

ly, hypertensive urgencies and emergencies are still the 
least understood and the worst treated acute medical 
problem (18). 1 billion of people worldwide suffer from 
systemic hypertension. 1-2% of the patients with hyper-
tension develop acute blood pressure elevation, i.e. hy-
pertensive crisis which requires medical treatment (19). 
Hypertensive crises can be divided into two categories: 
hypertensive emergency and hypertensive urgency, de-
pending on presence of acute damage of the target organ; 
they represent life-threatening states and require urgent 
treatment and constant monitoring (20).

The average age (SD) of the patient in this study was 
58 (11) years and ranged from 40 to 80 years, and the 
largest number of patients was aged between 60 and 69 
(34,16%). In relation to the average age of the patient, 
similar to our study, Hirschla et al. study of the efficiency 
of various antihypertensive therapies in the Emergency 
Department (ED), showed that out of 168 patients in-
cluded in the study, the average age was 52 +/- 12 years 
(21) (Hirschl et al, 1996).

At reception, middle artery pressure of the total sample 
was 157±8 mmHg, with the minimum MAP value of 145 
mmHg, and the maximum MAP value of 177 mmHg. In 
Martin et al., a study which included 452 patients, 273 of 
whom were hypertensive urgencies, the MAP value was 
126±14,4 mmHg, which is lower than the value found in 
the patients in our study (22).

Although numerous therapies are used in managing 
hypertensive urgency, most of them per os, we decided 
to use two therapies in our study: captopril sublingual-
ly in the control group and urapidil parenterally in ex-
perimental group, similar to the study made by Woiset-
schläger et al. In the prospective double-blind random 
study by Woisetschläger et al. which included the total 
of 69 patients with hypertensive urgency, we compared 
intravenous administration of urapidil with oral admin-
istration of captopril. The patients were randomized so 
that one group received 25 mg captopril orally and 0,9% 
NaCl i.v. as a placebo, and the other group received 12,5 
mg urapidil i.v. and a placebo per os. The study results 
show decrease in systolic and diastolic blood pressure 
of 163(20)/85(12) mmHg for urapidil and 159(17)/88(9) 
mmHg for captopril (p value 0,38/0,40) (15). In our 
study, after the end of the treatment, the middle value of 
systolic/diastolic artery pressure decreased. In the group 
treated with captopril, it was 152,00 (6,32) / 95,50 (3,76) 
mmHg, and in the group treated with urapidil 152,55 
(7,17) / 95,29 (5,04) mmHg (p<0,001). MAP reduction, 
which represented the main measure of therapy efficien-
cy, after the end of the treatment was 39,78±3,95 mmHg 
for captopril, and 46,39±7,18 mmHg for urapidil. Hence 
the difference in MAP reduction was 6,61 mmHg. On 
the basis of the compared values, we can see that this 
MAP decrease was more significant in the group treated 
with urapidil, and it was at the level of high statistic sig-
nificance (p<0,001).

Similar to our study, Woisetschläger et al. showed a 
significant reduction in blood pressure within the first 
hour in both groups. The study also showed that both 
therapies are equally safe and efficient in treatment of 
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patients with hypertensive urgency (15), which was the 
aim of the study.

5. CONCLUSION
In the prospective study which included 120 patients, 

the largest number of patients (34.16%) belonged to the 
age group between 60 and 69.

The average age (SD) of the patients in the sample was 
58 (11) and no significant difference was found between 
the two groups in relation to age. The largest number of 
patients (38.0% of the overal sample) had verified hyper-
tension for a period between 11 and 20 years.. The av-
erage value of systolic/diastolic artery blood pressure at 
reception was 213 (19) / 130 (4) mmHg. 

The average value of systolic/diastolic artery blood 
pressure after the first dose of 12.5 mg captopril in the 
control group was 177.42 (10.91) / 112.33 (3.50) mmHg, 
while after the first dose of 12.5 mg of urapidil it was 
179.25 (16.62) / 110.33 (8.78) mmHg. 

The average value of systolic/diastolic artery blood 
pressure after the second dose of 12.5 mg of captopril in 
the control group was 152.00 (6.32) / 95.50 (3.76) mmHg, 
while after the second dose of 12.5 mg of urapidil it was 
152.55 (7.17) / 95.29 (5.04) mmHg. After the values of 
artery blood pressure at reception were compared, and 
after the therapy was administered, artery pressure 
dropped significantly (p<0.001). 

MAP decrease in the group treated with urapidil was 
more significant, at the level of high statistic significance 
(p<0.001), which leads us to the conclusion that urapidil 
is more efficient in managing hypertensive urgencies. No 
statistically significant difference was found between ef-
ficiency of urapidil and duration of hypertension. There 
was no statistically significant difference between effi-
ciency of urapidil and the patient’s age.

Captopril was more efficient in older patients who had 
a bigger MAP drop after administration of this therapy 
(p=0.02). There was no statistically significant difference 
when we compared efficiency of captopril and duration 
of hypertension.
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