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Abstract: The aim of this study was to evaluate whether urapidil, an al-adrenoceptor antagonist and 5-HT1A recep-
tor agonist, could provide additional therapeutic benefits compared with nitroglycerin (NG) in acute heart failure
with preserved ejection fraction (HFpEF) or acute heart failure with reduced ejection fraction (HFrEF) concomitant
by hypertension. This study enrolled a total of 194 patients who had been diagnosed with acute HFpEF or acute
HFrEF from multiple medical centers between August 2011 and November 2013. Urapidil (100 mg/day) and NG
(10 mg/day) were diluted in 50 mL of 0.9% normal saline and intravenously delivered to patients within periods of
48 to 140 hours. Related clinical indexes were routinely monitored and analyzed with specific statistical procedure.
In both acute HFpEF group and acute HFrEF group, compared with NG, urapidil has a remarkable time-dependent
reducing effect on multiple clinical indexes, including SBP, DBP, HR and NT-proBNP (72-hour and 7-day). Compared
with HFrEF group, HFpEF group had lower levels of SBP, NT-proBNP (72-hour and 7-day) and LA response to urapidil
treatment, and LVEF level in HFpEF group was improved significantly after 7-day urapidil treatment, suggesting
that urapidil treatment make HFpEF patients benefit more. There was no significant difference of blood pressure
between two groups after urapidil treatment. For acute HFpEF and HFrEF patients with hypertension, intravenous
administration of urapidil is a promising treatment for the better control of blood pressure and preserved cardiac
function. Urapidil treatment should be recommended for HFpEF.
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Introduction

As a common clinical syndrome with high
morbidity and mortality, heart failure (HF) is a
major worldwide public health problem [1]. HF
is a clinical syndrome characterized by typical
symptoms (e.g. breathlessness, ankle swell-
ing and fatigue) and accompanied signs (e.g.
elevated jugular venous pressure, pulmonary
crackles and peripheral edema), which are
caused by a structural and/or functional cardi-
ac abnormality. Clinical trials showed that HF
resulted in a reduced cardiac output and/or
elevated intracardiac pressures at resting or
stressed state. HF patients often have lower
EF. However, recent researches indicated that
more than 50% of HF patients with the clinical
syndrome have normal left ventricular ejection
fractions [2, 3]. Compared with classic “heart
failure with reduced ejection fraction” (HFrEF),

these cases can therefore be termed “heart
failure with preserved ejection fraction” (HFpEF)
(2, 3].

HFpEF and HFrEF have different pathophysio-
logic mechanisms and comorbidities, so the
clinical treatments should be differentiated.
However, considering the efficacy to improve
the disturbed hemodynamics, vasodilators we-
re recognized as the 1st-line treatment optio-
ns currently during the acute period for both
kinds of these HF diseases [4].

Among the vasodilators, nitroglycerin (NG) has
been widely used to treat acute HF [5]. The
main effect of NG is to dilate the vein so as to
alleviate preload of the heart by decreasing
returned blood volume. Moreover, low doses of
NG cannot induce a promising effect on the
periphery arteriole. Thus, NG would not reduce
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Figure 1. Echocardiography features of HFpEF patients (ie, HR=60 beats/min, E/A=95/65, IVRT=48 ms), the iso-

volumic relaxation time was shortened.

peripheral vascular resistance, alleviate after-
load of the heart or increase the left cardiac
output quickly [6, 7]. However, high doses of NG
may cause hypotension and reflex tachycardia,
which may further deteriorate cardiac function
[8l.

Urapidil is currently used to treat both acute
hypertensive crisis and acute HF [9, 10]. Ura-
pidil is a peripheral postsynaptic alpha-adren-
ergic antagonist with additional central stimu-
lating effects at 5-HT1A receptors. It can indu-
ce rapid central and peripheral vasodilation
effects. Unlike other al-adrenoceptor antago-
nists, urapidil does not cause tachycardia or
drug induced hypotension [11]. Several clinical
trials have shown that urapidil can improve car-
diac function and effectively reduce heart rate
(HR) in HF patients [12, 13].

Despite the above-mentioned clinical evidenc-
es, the overall data is inconclusive on the appli-
cation of urapidil in HFpEF and HFrEF patients.
Therefore, the major purpose of this study was
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to identify the safety and efficacy of urapidil
and explore whether urapidil exerts extra ben-
eficial effects on concurrent disorders in HFpEF
and HFrEF patients. A multicenter, randomized,
parallel control trial was performed to evaluate
the efficacies of urapidil and NG on the treat-
ment of acute HFpEF and HFrEF patients in
China.

Methods
Patients

From August 2011 to November 2013, this
study enrolled a total of 194 patients who had
been diagnosed with acute HFpEF or acute
HFrEF concurrent with hypertension and were
admitted to the following medical centers
across China: Emergency Department and car-
diology Department of Xuan Wu Hospital
Capital Medical University, Beijing Friendship
Hospital, Beijing An Zhen Hospital, Beijing Tong
Ren Hospital, Affiliated Hospital of Chongging
Medical University, Zhejiang Sir Run Shaw
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Table 1. Analysis for SBP and DBP in HFrEF groups under Urapidil or NG treatment

SBP (O hour)  SBP (24-hour)  SBP (48-hour)  SBP (72-hour)  SBP (7-day)
Mean (mmHg) 160.90 145.68 133.97 126.90 121.10
Urapidil N 31 31 31 31 31
Std. Deviation 17.034 18.128 16.130 13.375 10.264
Mean (mmHg) 161.64 148.40 140.71 135.14 128.29
NG N 42 42 42 42 42
Std. Deviation 16.282 21.272 15.728 16.047 14.336
DBP (O hour)  DBP (24-hour) DBP (48-hour) DBP (72-hour)  DBP (7-day)
Mean (mmHg) 83.74 74.39 71.87 69.87 67.87
Urapidil N 31 31 31 31 31
Std. Deviation 20.285 14.068 10.459 7.018 6.980
Mean (mmHg) 83.74 75.10 71.81 69.45 70.10
NG N 42 42 42 42 42
Std. Deviation 18.812 16.610 10.778 6.894 7.821

Hospital, Affiliated Hospital of Tongji University,
Shandong Qilu Hospital, First Hospital Affiliated
with Jilin University, First Hospital Affiliated with
Haerbin Medical University and Guangdong
General Hospital. All the enrolled patients
belonged to the New York Heart Association
(NYHA) [I-IV. Acute HFpEF and acute HFrEF were
confirmed for all enrolled patients according to
ESC guidelines [1]. Urapidil and nitroglycerin
(NG) were administered for both groups,
respectively. NG was used in this study to rep-
resent the traditional vasodilator.

Each patient provided a signed informed con-
sent prior to enrollment in the study. All clinical
procedures were performed in accordance with
guidelines established by the Declaration of
Helsinki, and the study protocol was approved
by the Clinical and Animal Research Ethics Co-
mmittees of Capital Medical University, China.

Inclusion criteria and exclusion criteria

Echocardiography features of HFpEF patients
were shown in Figure 1. Inclusion criteria for
enrolled patients were as follows: 1) Meet the
standard diagnostic criteria for hypertension:
systolic blood pressure (SBP) >140 mmHg or
diastolic blood pressure (DBP) of >90 mmHg,
or regularly taking anti-hypertensives in accor-
dance with the 2010 Chinese guidelines for the
management of hypertension [14]. 2) Meet the
standard diagnostic criteria for HFpEF: LVEF
measured by echocardiography on admission
>45%. 3) Meet the standard diagnostic criteria
for HFrEF: LVEF measured by echocardiography
on admission <45%.
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Exclusion criteria were as follows: Systolic blo-
od pressure (SBP) <100 mmHg; severe valve
stenosis; acute coronary syndrome; restrictive
cardiomyopathy or constrictive pericarditis; ob-
structive hypertrophic cardiomyopathy; eviden-
ce of cardiogenic shock or other cardiovascular
disorder contradicting intravenous administra-
tion of a vasodilator; acute phase of some other
pulmonary disease; severe chronic obstructive
pulmonary disease; severe liver diseases (>3-
fold maximum normal values of alanine amino-
transferase and aspartate transaminase); kid-
ney (>2-fold maximum normal value of creati-
nine) insufficiency; malignant or psychiatric
disease or currently taking other medications
or being enrolled in another clinical trial; history
of allergy to NG or urapidil.

Medications prior to admission

Among the 194 enrolled patients, 183 were
taking antihypertensive medications, includ-
ing calcium channel blocker, angiotensin-con-
verting enzyme inhibitor, angiotensin receptor
blocker, diuretics and B-blockers.

Drug delivery

Doses of urapidil and NG were administered to
patients based on the standard protocols used
for regular administration regimes for acute HF
patients. Urapidil (100 mg; BykGulden, Lever-
kusen, Germany) and NG (10 mg; Beijing Yimin,
Beijing, China) were diluted in 50 mL of 0.9%
normal saline and intravenously delivered to
patients within periods of 48 to 140 hours.
Urapidil was administered at a rate of 50 or
100 mg/min for an initial 6 hours and then
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Table 2. Analysis for SBP and DBP in HFpEF groups under Urapidilor NG treatment

SBP (0O hour)  SBP (24-hour)  SBP (48-hour)  SBP (72-hour)  SBP (7-day)
Mean (mmHg) 167.77 143.94 135.01 126.43 119.06
Urapidil N 88 88 88 88 88
Std. Deviation 18.121 19.223 19.345 12.975 19.162
Mean (mmHg) 166.00 143.03 138.02 133.11 128.86
NG N 64 64 64 64 64
Std. Deviation 17.323 18.987 17.324 13.045 17.345
DBP (0O hour)  DBP (24-hour)  DBP (48-hour) DBP (72-hour) DBP (7-day)
Mean (mmHg) 87.04 7712 70.13 68.07 67.03
Urapidil N 88 88 88 88 88
Std. Deviation 10.345 15.213 8.421 9.322 7.232
Mean (mmHg) 88.13 76.97 74.39 71.35 69.34
NG N 64 64 64 64 64
Std. Deviation 9.098 11.421 9.321 7.821 7.009
200 - Bl HFEF The blood pressure (BP) was constantly moni-
HFpEF tored during administration to provide constant
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Figure 2. Measurement of blood pression. A. Analy-
sis of average SBP for HFrEF and HFpEF patients un-
der Urapidil treatment; B. Analysis of average DBP for
HFrEF and HFpEF patients under Urapidil treatment.

adjusted to 300 mg/min for the remaining
administration time. Accordingly, NG was admi-
nistered at a rate of 10 mg/min for the initial 6
hours and then adjusted to a maximum rate of
20 mg/min for the remaining administration
time.
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information that might warrant adjustment of
the dose rate and delivery time.

Parameters for clinical assessment

During the treatment with either NG or urapidil,
the following clinical indexes were routinely
monitored: HR, SBP, diastolic blood pressure
(DBP), NT-proBNP levels (admission, 24 hours,
48 hours, 72 hours and 7 days after treatment),
red blood cell distribution width, liver function
(total bilirubin, ALT and AST), kidney function
(creatinine, blood urea nitrogen), lipid profiles
(triglyceride, total cholesterol, low-density lipo-
protein cholesterol and high-density lipoprotein
cholesterol), fasting and postprandial plasma
glucose (FPG and PPG), glycohemoglobin and
echocardiogram results (left atrium, left ven-
tricular ejection fraction [LVEF], left ventricular
cardiac output, early diastolic filling to atrial fill-
ing velocity ratio of mitral flow, left ventricular
end diastolic volume, CI). For all echocardiogra-
phy studies, double-blind study was used for
the performers and patients during the opera-
tion and data collection.

Statistical analysis

All data were analyzed using SPSS for Windows,
Version 22.0 (SPSS Inc, Chicago, IL). Values for
continuous variables are displayed as the Mean
+ Standard Deviation. Multivariate analysis of
variance was performed to analyze repeated-
measures data. P-values <0.05 and <0.01 we-
re considered as statistically significant differ-
ence and highly significant difference, respec-
tively.
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Table 3. Analysis for heart rates in HFrEF groups under Urapidil or NG treatment

HR (O hour)  HR (24-hour) HR (48-hour)  HR (72-hour) HR (7-day)

Mean (per minutes) 91.35
Urapidil N 31
Std. Deviation 18.198
Mean (per minutes) 91.38
NG N 42
Std. Deviation 22.874

80.48 76.06 73.03
31 31 31
14.047 10.122 8.616
82.93 79.71 75.52
42 42 42
12.748 9.366 8.329

Table 4. Analysis for heart rates in HFpEF groups under Urapidil or NG treatment

HR (0 hour)  HR (24-hour) HR (48-hour)  HR (72-hour) HR (7-day)

Mean (per minutes) 85.56
Urapidil N 88
Std. Deviation 15.340
Mean (per minutes) 84.06
NG N 64
Std. Deviation 15.267

73.91 71.72 70.99
88 88 88
11.897 10.475 7.696
75.48 74.02 71.46
64 64 64
12.064 8.881 7.324

Table 5. Analysis for NT-proBNP in HFrEF groups under Urapidil or NG treatment

NT-proBNP NT-proBNP NT-proBNP NT-proBNP NT-proBNP
(O hour) (24-hour) (48-hour) (72-hour) (7-day)
Mean (ng/ml) 6549.032 4772.6452 3592.2952 2526.442 1580.9355
Urapidil N 31 31 31 31
Std. Deviation 5193.3798  3927.05403 3032.17704 2011.9981 1182.50116
Mean (ng/ml) 5693.948 4883.1476 4154.3095 3331.643 3025.5690
NG N 42 42 42 42
Std. Deviation 5328.9479  4776.22947  3907.95386 3212.8198 2710.48462
Table 6. Analysis for NT-proBNP in HFpEF groups under Urapidil or NG treatment
NT-proBNP NT-proBNP NT-proBNP NT-proBNP NT-proBNP
(O hour) (24-hour) (48-hour) (72-hour) (7-day)
Mean z (ng/ml) 3931.722 3330.1875 2483.872 1675.784 944.049
Urapidil N 88 88 88 88
Std. Deviation 3361.8982 2559.70802 2291.5359 1387.8637 556.7254
Mean (ng/ml) 5423.905 3853.2966 2878.708 2516.844 2201.798
NG N 64 64 64 64
Std. Deviation 5182.2844 3779.0242 2660.8111 1643.3513 1442.7710

Results

Urapidil treatment reduced blood pressure of
heart failure patients

Compared with NG treatment, urapidil treat-
ment significantly reduced levels of SBP and
DBP of heart failure patients (Tables 1 and 2;
Figure 2, P<0.05), which was observed in both
acute HFrEF group and acute HFpEF group,
suggesting urapidil treatment has a promising
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effect on blood pressure control. Urapidil treat-
ment indeed controlled blood pressure in both
acute HFrEF group and acute HFpEF group,
while there was no significant difference of
blood pressure in two groups after urapidil
treatment.

Urapidil treatment control heart rates

Compared with NG treatment, patients under
urapidil treatment had a significantly lower lev-
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Figure 3. Analysis of 7-day LVEF for HFrEF and HFpEF
patients under Urapidil treatment, P<0.0001.

els of HR (Tables 3 and 4, P<0.05), and this
effect was also observed in both acute HFpEF
group and acute HFrEF group, suggesting ura-
pidil treatment controlled heart rates.

Urapidil treatment decreased level of NT-
proBNP at different time points

Compared with NG treatment, patients under
urapidil treatment had a significantly decre-
ased levels of NT-proBNP (Tables 5 and 6,
P<0.05), and this effect was observed in both
acute HFpEF group and acute HFrEF group, sug-
gesting Urapidil treatment decreased level of
NT-proBNP. Moreover, two NT-proBNP tests at
different time points (72-hour and 7-day) sh-
owed the same therapeutic effect, which indi-
cated that urapidil was superior to NG treat-
ment.

Urapidil treatment improved cardiac function
of HFpEF patients

Compared with acute HFrEF group, acute HFp-
EF group had a higher improvement of LVEF
after 7-day urapidil treatment (Figure 3, P<
0.05), suggesting urapidil treatment improved
cardiac function of HFpEF patients.

Urapidil treatment had evident effects on mul-
tiple test indexes in HFpEF patients

Compared with acute HFrEF group, urapidil
treatment had evident effects on multiple test
indexes in acute HFpEF group, including lower
levels of SBP, decreased concentration of NT-
proBNP (72-hour and 7-day) and reduced LA
(Figure 4, P<0.05).

499

A
— . e
E 9000, b
—~—
g} 4000 4 *
o 30004
=
@ 2000 4
2
o 1000 4
.
= :
&
I
B
— 3000 -. ‘f
E pk
e
(=]
A *
[+ 8
= |
m 1000
4
=
E 04 :
&
‘{(Q
C -c- 1§
80 v *
L
E [
E
N~
<
-
< $
& <
& &

Figure 4. Heart failure indices measurement. A.
Analysis of 72-hour NT-proBNP for HFrEF and HF-
pEF patients under Urapidil treatment; B. Analysis
of 7-day NT-proBNP for HFrEF and HFpEF patients
under Urapidil treatment; C. Analysis of average LA
diameter for HFrEF and HFpEF patients under Urapi-
dil treatment.

Urapidil lowered both the level of glucose and
the level of lipid

Compared with NG treatment, urapidil treat-
ment significantly reduced levels of glucose
and improved the lipid profile in heart failure
patients, and this effect was observed in both
acute HFrEF group and acute HFpEF group
(Table 7, P<0.001), suggesting Urapidil treat-
ment has a promising effect on control of
metabolism.
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Table 7. Analysis for glucose and the lipid in HFrEF group and HFpEF group under urapidil or NG treat-

ment
HFrEF HFrEF
Urapidil (N=31) NG (N=42) Urapidil (N=88) NG (N=64)
Mean (mmol/L) SD Mean (mmol/L) SD Mean (mmol/L) SD Mean (mmol/L) SD

GLU (0 hour) 9.29 2.76 11.31 2.711 10.04 1.57 11.09 2.46
GLU (24-hour) 10.77 1.68 12.39 2.32 9.24 1.15 11.13 2.19
GLU (48-hour) 8.55 2.56 10.77 2.67 8.18 2.19 9.81 2.35
GLU (72-hour) 7.02 3.12 717 3.74 6.37 2.40 7.03 1.75
GLU (7-day) 5.71 1.67 6.12 1.73 5.45 1.37 6.44 1.41
LDL (O hour) 2.37 1.16 2.41 0.79 2.31 1.09 2.44 0.83
LDL (48-hour) 2.21 0.86 2.38 0.84 2.20 0.84 2.40 0.85
LDL (7-day) 2.16 0.87 2.38 0.83 2.05 0.83 2.23 0.84
HDL (O hour) 113 0.39 1.18 0.22 1.23 0.34 1.20 0.32
HDL (48-hour) 1.29 0.51 1.21 0.45 1.35 0.63 1.24 0.51
HDL (7-day) 1.31 0.45 1.25 0.30 1.42 0.33 1.31 0.40
Discussion indicate that, for these two types of HF, vasodi-

Globally, HF has been recognized as one of the
major cardiovascular disorder with high morbid-
ity/mortality and heavy social burden. Pre-
vious studies indicated that HF even had a
worse five-year prognosis than cancer [15, 16].
Nowadays, increasing studies show that des-
pite many patients with a clinical diagnosis of
HF have lower EF, approximately 50% of pa-
tients have a normal or near normal ejection
fraction (EF) [2, 17, 18]. Accordingly, HF has
been classified into HF with preserved ejection
fraction (HFpEF) and HF with reduced ejection
fraction (HFrEF) according to LVEF [16].

The two types of HF treatment should be dif-
ferentiated due to the difference in pathoge-
nesis. Studies had showed that patients with
HFpEF had higher systolic blood pressure com-
pared with patients with HFrEF [17, 18]. In addi-
tion, ischemic heart disease is the main cause
of HFrEF, while myocardial infarction and angi-
na were significantly less common in HFpEF
compared with HFrEF. Thus, patients with HFp-
EF were less likely to be prescribed HF medica-
tions (e.g. ACE inhibitors/ARBs, beta-blockers,
and aldosterone antagonists) than those with
HFrEF. Although all patients with either acute
or chronic heart failure have impaired cardiac
function, those with AHF are characterized by
elevated filling pressures, high systemic vascu-
lar resistance, and hypertension. These fea-
tures not only lead to “pump failure”, but also
further reduce perfusion to vital organs to
cause vascular failure [19, 20]. ESC guidelines
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lators should be used when the acute HF occurs
[18, 19]. Among vasodilators, NG is traditional-
ly used to alleviate HF symptoms.

This is a multicenter, randomized, parallel-con-
trol trial conducted in China. Efficacies were
compared between urapidil and NG in the
treatment of HFpEF and HFrEF patients with
hypertension. Here hypertension was selected
as a complicate factor because it represents
the most common concurrent disease in HF
patients. As expected, both drugs effectively
reduced the SBP and DBP in both HFpEF
patients and HFrEF patients. But urapidil can
reduce the blood pressure more effectively.
Urapidil not only can affect peripheral post-
synaptic alpha-adrenergic antagonist, but also
has additional central stimulating effects at
5-HT1A receptors. Therefore, it can produce
rapid central and peripheral vasodilation effe-
cts. Urapidil showed better efficacy on SBP con-
trol than NG. Hypertension may have a stronger
negative impact on HFpEF due to ventricular-
vascular coupling for it is a key factor for the
development of left ventricular hypertrophy and
diastolic dysfunction [21, 22]. Accordingly, the
lower blood pressure may delay left ventricular
remodeling and bring more benefit to the HFp-
EF patients. Moreover, our study showed that
compared with NG treatment, the LA was sig-
nificantly decreased after urapidil treatment.

Our study indicated that urapidil reduced and
stabilized the HR of both HF subtypes. Unlike
some other al-adrenoceptor antagonists, ura-
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pidil does not elicit reflex tachycardia. Urapidil’s
primary effect is as an alpha-blocker. But it also
has another effect-central sympatholytic effect
mediated via stimulation of serotonin 5HT1A
receptors in the central nervous system [23].
The BHT1A agonist effects of urapidil decrease
the firing rate of serotonergic neurons, which
inhibits their excitatory input to sympathetic
neurons. This inhibition depresses sympathetic
nervous system activity at the receptor level. In
addition to the contribution to the reducing of
peripheral resistance, this reduced sympathet-
ic tone appears to suppress the reflex tachycar-
dia, which is always associated with vasodilator
therapy. NT-proBNP exists in the ventricular
muscle mainly and the quality of its production
changes with the filling pressure. Previous stud-
ies have reported that NT-proBNP could be
regarded as a marker for diagnosis or exclusion
of HF. Hypertension can lead to pressure over-
load, which further impairs cardiac function.
Urapidil is proven to exert its antihypertensive
action via both peripheral alpha-adrenergic re-
ceptor and central HTR1A antagonizing effects,
which makes it more effective for the regulat-
ion of afterload [24]. Urapidil can reduce cardi-
ac afterload via decreasing NT-proBNP, and
finally improve cardiac function. Previous stud-
ies have also indicated that serum NT-proBNP
is of significant prognostic value in patients
with HFpEF, and the rise in NT-proBNP is associ-
ated with an increasing risk of adverse cardio-
vascular outcome (a fall was associated with a
decrease in risk) [25, 26]. Our post-hoc analysis
in patients with HFpEF indicated that urapidil
may have an immediate inhibitory effect on
serum NT-proBNP within 7 days of treatment.
From this perspective, the present pilot study
suggests that urapidil may be beneficial for AHF
patients with HFpEF.

Urapidil may have a beneficial effect on both
glucose and lipid metabolism [24]. In HFpEF
group and HFrEF group, urapidil can lower both
the level of glucose and the level of lipid. In-
travenous urapidil showed no association with
any impairment in renal or hepatic function,
and patients experienced fewer of the adverse
events, including headache and tachycardia.
These findings indicated that urapidil had more
remarkable efficacy in blood pressure and car-
diac protective functions. Biochemical indices
reflecting hepatic and renal function were not
significantly changed after urapidil administra-
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tion and there was no significant difference
between urapidil group and NG group, which
confirmed urapidil’s safety in HF treatment.

Like other a-blockers, urapidil also has side
effects, such as dizziness, nausea and vomit-
ing, which were induced by a rapid reduction
in BP [27]. But, as urapidil is lack of central
effects on 5-HT receptors, those side effects
were minimized. The results of this study
implied that both HFpEF patients and HFrEF
patients can tolerate the moderate side effe-
cts of urapidil. Moreover, urapidil showed some
additional advantages over traditional antihy-
pertensive medications. For example, urapidil
may decrease blood pressure smoothly, and it
does not influence the metabolic profile. Based
on our study, the results implied that although
both NG and urapidil showed significant thera-
peutic effects on HFpEF patients and HFrEF
patients with hypertension, urapidil seemed to
be a better option for these patients and led
better long-term clinical outcomes. Current va-
sodilators are often poorly tolerated by many
AHF patients for adverse events [28, 29]. Ac-
cordingly, we proved that acute heart failure
(include HFpEF and HFrEF) patients with hyper-
tension were less troubled by headache and
tachycardia with administration of urapidil.

There were also some limitations in this study.
This study was not designed with adequate
power to evaluate the potential benefits of
urapidil in patients with HFpEF. The observa-
tion period is relative short, and the study de-
sign has restricted the ability to properly asse-
ss the long-term clinical outcome for patients
receiving urapidil. The re-hospitalization rate or
mortality was not evaluated in this study, whe-
ther urapidil can improve rates of re-hospital-
ization or mortality at the one-month follow-up
was still unknown. Further study with larger
sample size and better design is needed.

In conclusion, our study indicates that, for acu-
te HFpEF and HFrEF patients with hyperten-
sion, the treatment effect of intravenous ad-
ministration of urapidil on blood pressure and
preserved cardiac function was better com-
pared with intravenous of nitroglycerin, more-
over, it has less adverse side effects. Urapidil
may be a promising candidate for the treat-
ment of acute heart failure (include HFpEF and
HFrEF).
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