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Abstract
The present study aimed to investigate the effectiveness and safety of intravenous Cinepazide
in the treatment of severe decompensated heart failure in patients who were unresponsive to
traditional treatment with diuretics, angiotensin-converting enzyme inhibitors (ACEIs) and
digitalis drugs. Patients with severe decompensated heart failure were recruited into this
multicenter, randomized, controlled and parallel-group study and received treatment with
either Cinepazide or Dobutamine therapy. In the Cinepazide group, a continuous infusion of
Cinepazide was performed at 4 µg/kg·min for 23 h. In the control group, dobutamine was
infused for 1 h at 2 µg/kg·min and then at 4 µg/kg·min for 23 h. The therapeutic effectiveness
and safety were evaluated comprehensively. There were 120 patients in the Cinepazide group
and 106 in the control group, all of whom received the evaluation of therapeutic effectiveness
and safety. The effective rate was 31.9%(38/120) in the Cinepazide group and 17.9% (19/105)
in the control group (P<0.01). After treatment for 24 h, the left ventricular ejection fraction
(LVEF) was increased by 6.35% in the Cinepazide group and 4.6% in the control group
(P>0.05). The mean stroke volume (SV) was increased by 11.1 ml in the Cinepazide group and
2.8 ml in the control group (P<0.05). The dyspnea and clinical manifestations were
significantly improved in the Cinepazide group as compared to the control group. The plasma
brain natriuretic peptide (BNP) level was significantly reduced after treatment with
cinepazide (1997±865 pg/ml vs 384±114 pg/ml, P<0.005), and with dobutamine (1879±202
pg/ml vs 1025±48 pg/ml, P<0.005). Statistical analysis showed the significantly lower BNP
level after treatment in the cinepazide group (P<0.005). No severe adverse effects were
observed in either two groups. The incidence of adverse effects in the Cinepazide group was
dramatically lower than in the control group (P <0.05). Adverse effects included hypokalemia,
hypotension and premature ventricular contraction. When compared with Dobutamine,
Cinepazide has definite effectiveness and higher safety in the treatment of severe
decompensated heart failure, and all patients have favorable tolerance.
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Introduction
The incidence of heart failure is increasing with the
population aging, and heart failure has been one of the
most common diseases and one of the causes of death in
the elderly. In China, the drugs for the treatment of heart
failure include inotropic drugs, diuretics, vasodilators,
angiotensin-converting enzyme inhibitors (ACEIs) and βblockers. Cinepazide can inhibit the re-absorption of
adenosine and the adenosine deaminase activity, delay the
adenosine metabolism and then increase the endogenous
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adenosine content in local lesions resulting in the
enhancement of the therapeutic effect of adenosine [1]. In
addition, Cinepazide can inhibit the phosphodiesterase
activity, decrease the platelet aggregation, reduce the
production of free radicals, decrease the influence of
neutroplils on the vascular endothelial cells and suppress
the calcium overload, leading to the decrease of
myocardial necrosis, protection of myocardial cells and
improvement of cardiac hemodynamics [2, 3]. In the
present study, treatment with Dobutamine served as a
control and the effectiveness and safety of intravenous
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Cinepazide in the treatment of acute or chronic heart
failure of patients who were unresponsive to traditional
treatments.

Patients and Methods
Patients
Patients with heart failure were recruited from November
2009 to November 2011 and randomly assigned into two
groups at a ratio of 1:1: Cinepazide group and
Dobutamine group. Inclusion criteria: 1) inpatients aged
18~75 years; 2) patients had grade III~IV left ventricular
systolic dysfunction which was confirmed by the criteria
for New York Heart Association (NYHA) classification;
3) the plasma BNP > 500 pg/ml; 4) Echocardiography
confirmed LVEF<40%; 5) patients were unresponsive to
traditional treatment with diuretics, ACEIs and digitalis
drugs. Exclusion criteria: 1) patients with severe primary
valvular heart diseases or pericardial diseases; 2) patients
with uncontrolled thyroid diseases; 3) symptomatic
patients with lung diseases who required long term
treatment with theophylline or corticosteroids; 4) patients
with arrhythmia; 5) supine systolic blood pressure <90
mm Hg (1 mm Hg=0.133 kPa) or >180 mmHg; 6)
patients with liver and/or kidney dysfunction; 7) patients
with cardiogenic shock or hypovolemia or unsuitable for
vasodilator treatment; 8) pregnant or breast-feeding
woman; 9) patients participating other studies within 3
months; 10) Endocrinopathies and infective states or other
type of interacting drug usage have been excluded.
Drug administration
Cinepazide injection (12.5 mg/5 ml) was provided by the
Beijing Fourth Ring Biopharmaceutical Co., Ltd, and
dobutamine injection (20 mg/2 ml) by Shanghai No. 1
Biochemical & Pharmaceutical Co. Ltd. The Batch
Number was recorded during the treatment.
In the screening phase, patients received physical
examination and laboratory examination and the medical
record was reviewed. In the treatment phase, eligible
patients were randomly assigned into Cinepazide group
and Dobutamine group. In the Cinepazide group, patients
were intravenously infused with Cinepazide at 4 µg·kg1
·min-1 for 23 h. Patients in the Dobutamine group
received intravenous infusion of Dobutamine 2 µg·kg1
·min-1 for 1 h and then at 4 µg·kg-1·min-1 for 23 h. The
vital signs were observed including the symptoms of
dyspnea, rales in the lungs, Jugular vein distention,
hepatomegaly, lower extremity edema and fatigue. At the
end of treatment, laboratory examination, echocardiography and echocardiography for left ventricular ejection
fraction (LVEF) and stroke volume (SV). In some
patients in the Cinepazide group, a Swan-Ganz catheter
was inserted to measure the pulmonary capillary wedge
pressure (PCWP) at 2, 4, 6 and 24 h after treatment.
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Evaluation of clinical efficacy
The clinical effective rate ([patients with effectiveness/all
patients] ×100%) and clinical benefit rate ([patients with
effectiveness + patients with improvement/all patients]
×100%) were calculated. The clinical efficacy was
determined as follows: significant improvement of
symptoms and signs after treatment for 24 h and one of
the following items were used to define the effectiveness:
1) LVEF was improved by ≥25% or returned to normal;
2) SV was increased by ≥25% or returned to normal; 3)
PCWP was decreased by ≥25% or returned to normal; 4)
cardiac index was improved by ≥25% or returned to
normal. The improvement of above parameters <25% was
defined as improvement. The SV and LVEF were
compared between Cinepazide treated patients and
dobutamine treated patients. According to the dyspnea
and systemic symptoms, the outcome was graded as
significant improvement, moderate improvement, mild
improvement, no improvement, mild deterioration,
moderate deterioration, and significant deterioration,
which were scored from 1 to 7. The BNP level was
compared between groups. In the Cinepazide group, the
effect of Cinepazide treatment on the PCWP was
examined.
Evaluation of safety
The number of patients withdrawing from the study, the
incidence of adverse events, vital signs and findings in
laboratory examination and electrocardiography were
employed to evaluate the safety of different treatments. In
the laboratory examination, routine blood test, urine test,
and detections of liver function, kidney function, blood
lipid, electrolytes and glucose were carried out.
Echocardiography was performed to measure LVEF and
SV. For patients of child-bearing age, urine pregnancy
test was also done.
Statistical analysis
Statistical analysis was performed with SAS and data
were expressed as mean ± standard deviation.
Quantitative data were analyzed with t test and qualitative
data with chi square test. Analysis of variance and CMH
method with consideration of center effect were used to
compare the efficacy between groups. The overall
effective rate was analyzed with CMH method with
consideration of center effect. A value of two-sided
P<0.05 was considered statistically significant.

Results
Demographic information
A total of 230 patients were recruited and 5 withdraw
before study. Thus, 225 patients completed the present
study and there were 105 patients in the Cinepazide group
and 120 in the Dobutamine group. No significant
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differences were observed between groups in the age,
height, body weight, and diseases but not the gender
constitution (Table 1).

Clinical efficacy
Analysis of overall efficacy
In the Cinepazide group, the clinical effective rate was
31.9% (38/120), 54 had improvement and 28 were
unresponsive to the treatment. In the Dobutamine group,
the clinical effective rate was 17.9% (19/105), 46 had
improvement and 40 were unresponsive to the treatment.
Significant difference was found in the clinical effective
rate between groups (P =0.005). The benefit rate was
77.3% (92/120) in the Cinepazide group and 61.3%

(65/105) in the Dobutamine group showing signifiant
difference (P =0.003).
Analysis of cardiac function
1) Improvement of LVEF: In the Cinepazide group, the
mean LVEF was 30.5% and 36.9% before and after
treatment, respectively. The LVEF was increased by 6.4%
(95%CI: 4.74-7.96). In the Dobutamine group, the mean
LVEF was 32.5% and 37.0% before and after treatment,
respectively. The LVEF was increased by 4.6% (95%CI:
3.07~6.06). There was no significant difference in the
improvement of LVEF between groups (P =0.117). When
compared with LVEF before treatment, the relative
increase (percentage) of LVEF was 24.0% (95%CI: 27.78-118.15) in the Cinepazide group and 15.0%
(95%CI: -19.44-74.3) in the Dobutamine group showing

Table 1. Demographic information in two groups.
Cinepazide group (n=105)
43(42.4 )
62(57.6)
60.2± 10.5

Dobutamine group (n=120)
39(30.3)a
81(69.7)a
56.4± 12.9

170.4± 8.0

165.4± 8.0

65.1± 11.0
Weight (kg, x ±s)
Valvular heart disease [n]
1(0.91)
11(11.0)
Hypertension [n(%)］
Coronary heart disease [n(%)］ 61(58.4)
Dilated cardiomyopathy [n(%)]
30(27.6)
2(1.9)
Other [n(%)］
Myocardial function [n (%)］
66(63.1)
Grade Ⅲ
40(36.9)
Grade Ⅳ
a
Note: P<0.05 vs the Dobutamine group

63.2± 13.4

Male [n(%)］
Female [n(%)］
Age (yr, x ±s)
Height (cm, x ±s)

no significant difference (P >0.05). 2) Improvement of
SC: In the Cinepazide group, the mean SV was 64.4 ml
and 75.0 ml, and the increase of SV was 11.1 ml (95%CI:
6.62~15.61). In the Dobutamine group, the mean SV was
66.2 ml and 68.7 ml, and the increase of SV was 2.8 ml
(95%CI: -1.38~7.03). Significant difference in the
increase of SV was noted between two groups (P =0.010).
The percentage increase of SV in the Cinepazide group
and the Dobutamine group was 24.9% (95%CI:
15.70~34.15) and 9.2% (95%CI: 3.46~15.01),
respectively, showing dramatic difference (P=0.008). 3)
Improvement of dyspnea and systemic symptoms: the
significant improvement of dyspnea was found in 23.5%
of patients in the Cinepazide group and 10.9% in the
Dobutamine group showing significant difference
(P<0.05). The proportion of patients with significant
improvement of systemic symptoms was 6.9% and 3.1%
in the Cinepazide group and Dobutamine group, respecttively (P<0.05). In addition, the moderate improvement
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0
6(5.0)
76(62.6)
34(30.0)
3(2.5)
62(55.1)
55(44.9)

was found in 12.1% of patients in the Cinepazide group
and 6.1% in the Dobutamine group (P<0.05). 4) In the
Cinepazide group, the plasma BNP level was significantly
decreased (1997±865 pg/ml vs 384±114 pg/ml, P<0.005).
Pronounced decrease of BNP level was also noted after
Dobutamine treatment (1879±202 pg/ml vs 1025±48
pg/ml, P<0.005). Moreover, the BNP level after treatment
in the Cinepazide group was significantly reduced when
compared with the Dobutamine group (384±114 pg/ml vs
1025±48 pg/ml, P<0.005). 5) Improvement of PCWP:
PCWP was measured in a total of 13 patients in the
Cinepazide group. Results showed the PCWP before
treatment was 23.4±10.9 mmHg. 2, 4, 6 and 24 h after
treatment, the PCWP declined to 17.9±9.7 mmHg,
18.0±9.7 mmHg, 17.7±9.0 mmHg and 17.3±9.0 mmHg,
respectively. This findings suggest the PCWP decrease
can maintain for at least 24 h, but the PCWP level after
treatment was not statistically different from that before
treatment (P=0.124).
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Safety
The incidence of adverse effects was 13.5% (16/119) and
22.6% (24/106) in the Cinepazide group and the
Dobutamine group, respectively showing significant
difference (P<0.05). Study was interrupted due to adverse
effects in 3 patients in the Cinepazide group: 1 with
hypotension, 1 with ventricular fibrillation and
hypokalemia and 1 with chest pain. In the Dobutamine
group, 12 patients stopped the study due to adverse
effects: 5 with palpitation, 4 with tachycardia, and 3 with
gastrointestinal symptoms. The symptoms resolved after
treatment discontinuation or Symptomatic treatment. In
the Cinepazide group, the common adverse effects
included hypokalemia, hypotension and premature
ventricular contraction.

Discussion
Heart failure has been a common disease to date. In the
developed countries, the incidence of heart failure is
1~2% in adults and 6~10% in subjects aged >65 years [4].
Framingham study showed the mortality of heart failure
patients was 37% in males and 33% in females [5].
Currently, heart failure has become a public health
problem threatening the human life due to high mortality
and disability. Thus, it is imperative to improve the
diagnosis and treatment of heart failure.
Acute decompensated heart failure can be classified into
acute deterioration of chronic heart failure and acute onset
of heart failure in the absence of history of heart failure.
In early 2005, European Society of Cardiology released
the first guideline for the diagnosis and treatment of acute
heart failure [6], which provides guidance for the clinical
diagnosis and treatment of heart failure. Currently, the
treatment of acute decompensated heart failure is carried
out with intravenous diuretics, vasodilators and inotropic
drugs to maintain the stable hemodynamics and improve
the symptoms. Once they are unresponsive, left
ventricular assist device or surgical intervention is usually
employed for the treatment [4,7].
β-adrenoceptor agonists and phosphodiesterase inhibitors
are the common traditional inotropic drugs, but long term
treatment with these drugs may increase the myocardial
oxygen consumption, affect the myocardial relaxation,
induce arrhythmia and raise the mortality [8]. Thus, it is
necessary to develop novel drugs that not only improve
the myocardial contraction but do not increase the
myocardial oxygen consumption and the incidence of
arrhythmia. As an adenosine synergist, Cinepazide meets
the above requirements. Cinepazide has moderate calcium
antagonistic effect and can dilate the coronary artery and
decrease the pulmonary vascular resistance, which
effectively reduces the MPAP and PCWP and increases
CO. Cinepazide can also inhibit the phosphodiesterase
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activity, increase the cyclic adenosine monophosphate
content in the myocardium and improve the myocardial
contraction leading to the improvement of myocardial
hemodynamics. There is evidence showing that
Cinepazide can enhance the myocardial contraction and
decrease the myocardial oxygen consumption [2] . Our
results also showed Cinepazide could improve the
myocardial function and reduce the myocardial oxygen
consumption, which may be attributed to the decreased
oxygen consumption and reduced adenosine triphosphate
due to the decrease of ventricular wall tension and
myocardial load, reduction of the response of heart to
catecholamine and reduction of renin release [2].
Furthermore, Cinepazide may also inhibit the platelet
aggregation, reduce the free radical production, decrease
the adhesion of neutropils to the endothelial cells and
inhibit the calcium overload [3], which reduces the
myocardial necrosis, protects the myocardium and
improves myocardial hemodynamics. Our results revealed
the proportion of patients who met the criteria for
endpoint was 28% in the Cinepazide group and 15% in
the Dobutamine group. In the present study, the
symptoms and myocardial function were used for the
evaluation of the therapeutic efficacy in patients with
severe acute heart failure. Our results showed the clinical
effective rate in the Cinepazide group was 31.9% at 24 h
after treatment, but that was only 17.9% in the
Dobutamine group showing significant difference
between groups.
Moreover, the safety of Cinepazide is superior to that of
Dobutamine and other phosphodiesterase inhibitors. The
incidence of headache was 2~9% and that if hypotension
was 5%. Both headache and hypotension are the common
side effects and frequently noted in the treatment with
high dose. However, the incidence of arrhythmia
following Cinepazide treatment was found to be similar to
Dobutamine [1]. Other side effects included tachycardia,
reduction of hematocrit and hemoglobin and
hypokalemia, which might be secondary to the vasodilation and neuroendocrine activation. Similar findings were
observed in the present study and confirmed the safety of
Cinepazide in clinical practice.
BNP is a physiologically active substance that can exert
diuretic, natriuretic and vasodilatic effects. It is mainly
secreted by the ventricular myocytes. The BNP level can
objectively reflect the degree of heart failure and is
closely related to the cardiac function and LVEF [9]. The
half-life of BNP is extremely short (about 20 min) and
decreases rapidly following effective treatment [10-13].
Thus, the plasma BNP level is critical for the diagnosis of
acute heart failure and evaluation of therapeutic efficacy.
In the present study, our results showed the mean plasma
BNP level increased significantly in patients with acute
heart failure, which decreased significantly after
Biomed Res- India 2012 Volume 23 Issue 4
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Cinepazide treatment. The decrease of BNP level in the
Cinepazide group was more obvious than in the
Dobutamine group. Cinepazide can improve both the
symptoms and hemodynamics. Cinepazide has the
promise to replace the traditional inotropic drugs and
become an important component in the treatment of
decompensated heart failure.
Our results demonstrate Cinepazide has definite
effectiveness in the treatment of heart failure and can
alleviate symptoms including dyspnea, enhance the
myocardial function and improve hemodynamics. As
compared to Dobutamine, Cinepazide has a low incidence
of side effects and favorable safety and patients are
tolerable to Cinepazide treatment.
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