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This research article planned to investigate the efficacy of edaravone in combination with dihydropyridine 
calcium ion antagonist on hypertensive intracerebral hemorrhage. Between February 2017 and January 
2019, we collected the clinical data from 126 hypertensive intracerebral hemorrhage patients and divided 
them into the control group and observation group, with 63 patients in each group. Patients in two groups 
all underwent the regular treatment, while those in the observation group took edaravone in combination 
with dihydropyridine calcium ion antagonist (nimodipine) for treatment. Following the treatment, we 
compared the clinical efficacy, plasmin endothelin 1, volume of edema and hematoma and National 
Institute of Health stroke scale scores. In the control group, the total effectiveness rate of treatment was 
71.44 %, significantly lower than that of the observation group (p<0.05); following treatment, the level 
of endothelin 1 in plasma and the volumes of edema and hematoma were all decreased as compared 
to those before treatment and the decrease in the observation group was more evident (p<0.01). Before 
treatment, difference in the National Institute of Health stroke scale scores between the control group 
and the observation group was not evident (p>0.05), while after 2 and 4 w of treatment, patients in the 
observation group had scores of (12.43±4.07) and (7.52±1.84) points, significantly higher than those in the 
control group (p<0.01). Combined medication of edaravone and dihydropyridine calcium ion antagonist 
can benefit the patients with promising efficacy and improvement in nervous function.
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Intracerebral hemorrhage refers to the non-traumatic, 
primary, brain parenchymal hemorrhage that is usually 
caused by the arteriolar sclerosis and complication 
of hypertension, so it is also known as hypertensive 
intracerebral hemorrhage (HICH)[1]. The attack of 
HICH can induce the intracerebral hematoma and 
edema that can injure or suppress the brain tissues, 
thereby triggering the nerve dysfunction and other 
symptoms. Due to the high prevalence, sudden attack 
and rapid progression, HICH is usually featured by 
the high morbidity rate and death rate. Clinically, it is 
believed that secondary brain edema is one of the risk 
factors that contribute to the deterioration of condition: 
After cerebral hemorrhage, hematoma suppresses 
the peripheral nerves, which, plus the inflammation 
of the damage vessels and nerves, would facilitate 

the generation of free radicals and induce the edema 
surrounding the bleeding site, thereby aggravating 
the disease[2,3]. At present, HICH patients are mainly 
treated by the medication, including edaravone as the 
potent eliminator of free radicals and dihydropyridine 
calcium ion antagonist (nimodipine) for vasodilation 
and mitigating the cerebral edema[4,5]. In this study, we 
enrolled 126 patients as subjects, aiming to clarify the 
effect of the combined medication of edaravone and 
nimodipine on HICH patients. 

Between February 2017 and January 2019, we enrolled 
a total of 126 HICH patients who were admitted to 
this hospital for treatment to analyze their clinical 
data, among which patients with hypertensive history, 
intracerebral hemorrhage confirmed by heat Computed 
tomography and admission within 24 h after onset were 
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enrolled, while those with severe dysfunction in liver 
or kidney, or with traumatic hematoma were excluded. 
These patients were divided into two groups, control 
group and observation group, with 63 patients in each 
group. In the control group, there were 37 males and 
26 females, aged between 51 and 72 y old, with an 
average of (59.78±5.27) y; for hemorrhage site, there 
were 26 patients with hemorrhage in basal ganglia, 
11 in lobe, 16 in thalamus and 10 in cerebellum. In 
the observation group, there were 38 males and 25 
females, aged between 52 and 73 y old, with an average 
of (59. 85±5.31) y; for hemorrhage site, there were 25 
patients with hemorrhage in basal ganglia, 9 in lobe, 
18 in thalamus and 12 in cerebellum. Differences in 
the baseline data showed no statistical significance 
between two groups (p>0.05). 

Patients in the two groups underwent the regular 
comprehensive treatment, including oxygen inhalation, 
medication of mannitol to control the intracerebral 
pressure, sustaining the water-electrolyte balance, 
anti-inflammation and protecting the brain cells. In 
observation group, patients would additionally take 
30 mg edaravone via intravenous infusion (Xi’an 
Lijun Pharmaceutical Co., Ltd, SFDA Approval No.: 
H20120042, 20 mL: 30 mg), twice a day for 14 d, besides, 
10 mg nimodipine (Shandong Xinghua Pharmaceutical 
Co., Ltd, SFDA Approval No.: H10950226, 2 mg: 10 
mL) was given via intravenous infusion in 500 mL 5 
% glucose solution, once per day, for 10 d, which was 
then changed into the oral administration of 40 mg 
nimodipine (Yabao Pharmaceutical Group Co., Ltd; 
SFDA Approval No.: H14022821, 20 mg/tablet), three 
times a day, for 30 d.

Clinical efficacy was compared between two groups as 
per the following criteria: Excellence for decrease in 

edema volume by 10 mL or more, in National Institute 
of Health stroke scale (NIHSS) scores by 75 % or more; 
improvement for decrease in edema volume by 5 to 
9 mL, and in NIHSS score by 25 % to 74 %; failure 
for decrease in NIHSS score by less than 25 %, and 
no improvement in the mental status, consciousness or 
hematoma. Total effectiveness was the total cases of 
excellence and improvement. We compared the level 
of endothelin 1 (ET1) in plasma, edema and hematoma 
volume and NIHSS scores between two groups. NIHSS 
scale included the following items: consciousness, limb 
motion, gaze and facioplegia, with a score ranging from 
0 to 42 points. 

SPSS 17.0 software was used for data analysis in this 
study. Measurement data in normal distribution were 
presented by mean ± standard deviation, and compared 
between two groups by t test. Enumeration data were 
presented by n (%), and compared by chi-square test. 
p<0.05 suggested that the difference had statistical 
significance. 

In the control group, the total effectiveness rate was 
significantly lower than that in the observation group 
(p<0.05; Table 1). 

Following treatment, the level of ET1 in plasma and 
the volume of edema and hematoma were all decreased 
in two groups as compared to those before treatment, 
and the decreases in the observation group were more 
evident than those in the control group (p<0.01; Table 
2). 

No significant differences were identified in comparison 
of the NIHSS scores before treatment between two 
groups (p>0.05), while after two or four w of treatment, 
patients in the observation group gained a higher NIHSS 
score than that in the control group (p<0.05; Table 3). 

TABLE 1: COMPARISON OF THE CLINICAL EFFICACY BETWEEN TWO GROUPS [N (%)]

Item
Control group (n=63) Observation group (n=63)

ꭓ2 p
N Percentage (%) N Percentage (%)

Failure 18 28.56 6 9.52a 6.5783 <0.05

Improvement 23 36.51 24 38.09 0.0347 >0.05

Excellence 21 33.33 33 52.39a 3.4926 >0.05

Total 
effectiveness 
rate

44 71.44 57 89.48a 6.5324 <0.05

Note: ap<0.05 represents the significant difference in comparison between groups.
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In cerebral hemorrhage, the major pathological injuries 
include the post-hemorrhagic mechanical suppression 
of hematoma on the surrounding brain tissues, injury 
of hemorrhage to brain tissues and the aggravation of 
inflammation induced by the activated inflammatory 
cells after hematoma, which pose severe threatens 
to the life of patients[6]. Patients, however, usually 
suffer the deterioration of HICH, since the attack of 
hemorrhage activates the polymorphonuclear leukocyte 
that increases the autophagic activity and generation of 
free radicals, thereby inducing the peroxidation of lipid, 
injury to the vascular endothelial cells and increase in 
the membrane permeability[7]. Thus, elimination of free 
radicals is of great significance in treatment of HICH. 
Evidence has shown that edaravone in combination with 
dihydropyridine calcium ion antagonist can improve 
the efficacy, with shrinkage in the volumes of edema 
and hematoma and recovery of nerve functions[8]. 

In this study, we found that the total effectiveness rate 
in the control group was 71.44 %, significantly lower 
than the observation group, and after treatment, the 
level of ET1 in serum, edema and hematoma volumes 
were all lowered as compared with the levels before 
treatment, while the decreases in the observation group 

were more evident. No significant difference was found 
in comparison of the NIHSS scores before treatment, 
while the scores in the observation group, after two and 
four w of treatment, were all higher than those in the 
control group, which was similar to the findings of Jun-
qiang[9], demonstrating that on the basis of the regular 
comprehensive treatment, edaravone in combination 
with dihydropyridine calcium ion antagonist can 
decrease the level of ET1 in serum, with the shrinkage 
in the volumes of hematoma and edema, which benefit 
the recovery of nerve function with precise efficacy. 

Edaravone, as one of the eliminator of free radicals, 
can eliminate the cytotoxic hydroxide radicals in 
brain tissues, which can decrease the concentration 
of hydroxide radicals and curb the brain edema[10]. 
In addition, edaravone can increase the expression 
of nerve growth factors to protect the brain tissues, 
thereby benefiting the recovery of nerve function. ET1, 
mainly distributed in the cardiovascular and nervous 
system, has a potent ability of vasocontraction[11]. HICH 
patients, due to the calcium overload in nerve cells, 
suffer from the brain injury, which, plus the ischemia 
and hypoxia, can induce the massive generation of 
ET1 in the damaged vascular endothelial cells, thus 

TABLE 2: COMPARISON OF THE ET1 LEVEL IN PLASMA AND VOLUMES OF EDEMA AND HEMATOMA 
BETWEEN TWO GROUPS (MEAN ± SD)

Note: ap<0.01 represents the significant difference of intragroup comparison; bP < 0.01 represents the significant difference of observation 
group vs control.

Group Time points Plasma ET1 (ng/L) Edema volume (mL) Hematoma volume (mL)

Control group (n=63) Before treatment
After treatment

129.66±11.64
93.54±8.69a

6.87±2.09
4.54±1.39a

20.46±3.72
15.36±3.90a

t 19.0814 7.0912 7.2494
ap <0.01 <0.01 <0.01

Observation group
(n = 63)

Before treatment
After treatment

130.52±11.43
73.21±8.34ab

6.54±2.41
2.10±1.24ab

21.57±3.97
9.87±3.53ab

t 31.0811 12.5211 16.8721
ap <0.01 <0.01 <0.01

t 12.9499 9.9861 7.9952
bp <0.01 <0.01 <0.01

TABLE 3: COMPARISON OF THE NIHSS SCORES BETWEEN TWO GROUPS (MEAN ± SD)

Group Before treatment
After treatment

After two w After four w 

Control group (n=63) 22.92±6.74 16.59±5.12 11.49±1.80

Observation group (n=63) 21.66±7.33 12.43±4.07a 7.52±1.84a

t 0.9732 4.8958 11.9122
ap >0.05 <0.01 <0.01

Note: ap<0.05 represents the significant difference with control group.
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aggravating the disease. Nimodipine, as a kind of 
dihydropyridine calcium ion antagonist with apotent 
lipid solubility, can pass through the brain-blood barrier 
to block the L-type calcium channel and the calcium 
influx. In addition, nimodipine can activate the Ca2+-
ATPase to augment the elimination of cytoplastic 
calcium, thereby mitigating the calcium overload and 
reduce the synthesis and release of ET in the brain 
tissues and vascular endothelial cells, thereby relaxing 
the smooth muscle, increasing the blood flow, enhancing 
the vessel dilation and the tolerance of brain tissues to 
the ischemia[12]. Moreover, nimodipine can improve the 
secondary brain ischemia after hemorrhage, which is 
conducive to the nervous dysfunction caused by the 
severe cerebrovascular spasm. Meanwhile, nimodipine 
can decrease the content of Antibodies to aquaporin-4 
(AQP4) to mitigate the brain edema[13]. With a potent 
selectivity on the brain tissues, nimodipine can avoid the 
pial veins, which can guarantee the regular modulation 
of blood flow and dilation of vessels in brain tissues, 
without blood loss. Thus, edaravone in combination 
with nimodipine can enhance the elimination of free 
radicals, and mitigate the calcium overload in the nerve 
cells, which can improve the vasospasm and inhibit the 
progression of disease[14]. 

Furthermore, combined medication of edaravone 
and nimodipine can improve the blood cycle in the 
brain by resolve or absorb the hemorrhage-induced 
brain hematoma to mitigate the suppression on the 
surrounding tissues, promote the recovery of nerve 
functions and improve the prognosis. However, further 
work is required to illustrate the effect of many factors 
on the efficacy in this study.

Thus, combined medication of edaravone and 
dihydropyridine calcium ion antagonist can benefit 
the patients with promising efficacy and improvement 
in nervous function. This strategy is worthy of being 
promoted in clinical practice.
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