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Abstract: Objective: To investigate clinical effectiveness and safety of captopril in patients with hypertension and
coronary artery disease (CAD). Methods: A total of 96 patients with hypertension and CAD admitted to The Second
Affiliated Hospital of Xingtai Medical College during the time between September 2015 and March 2017 were
chosen as objects of this study and were divided by random number table into two groups: observation group and
control group, each consisting of 48 patients. Patients in both groups were advised to lie down and rest and diet
scientifically. They were also given anticoagulant of aspirin and statins which could draw down blood lipids. What’s
more, the control group was given oral nitrendipine tablets (10 mg at a time, 1 time/day); the observation group
was given oral captopril tablets (12.5 mg at a time, 3 times/day). The treatment course was 2 weeks. After that, we
compared angina, blood pressure, electrocardiogram (ECG) changes and adverse drug reactions (ADRs) of the two
groups. Results: After 2 weeks of treatment, patients of the two groups showed distinctly lower systolic pressure and
diastolic blood pressure than those before treatment, and the observation group was much lower than the control
group (122.72 ± 11.90 mmHg vs. 132.56 ± 13.72 mmHg; 81.52 ± 9.43 mmHg vs. 89.21 ± 8.15 mmHg), with
statistical difference (both P < 0.05). The observation group’s overall response rate (ORR) of angina effectiveness
was up to 89.58%, while the control group was only 77.08%, difference between which was of statistical significance
(P < 0.05). The observation group’s ORR of ECG effectiveness was up to 87.50%, while the control group was only
72.92%, difference between which was of statistical significance (P < 0.05). There was no treatment withdrawal due
to severe ADRs. All the ADRs were relieved after symptomatic treatment. The observation group’s incidence rate of
ADRs was 10.42%, and the control group’s 8.33%, difference between which was of no statistical significance (P >
0.05). Conclusion: The adjuvant treatment of captopril for primary hypertension complicated with CAD shows better
effect than nitrendipine in lowering blood pressure, and can relieve angina obviously, correct abnormal electrocardiogram effectively, slow down the progress of the disease and improve the quality of life. It is safe and worthy of
widely clinical promotion and application.
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Introduction
Hypertension is one of the most common
chronic diseases. Epidemiology research shows that hypertension prevalence among
adults aged over 18 in 2016 in northern China
was up to 25.2% [1]. Sustained increase in
arterial pressure leads to arteriolosclerosis all
over the body and gradually cardio-cerebrovascular complications such as angina, cardiac
failure, brain stroke, coronary heart disease
(CAD), myocardial infarction which are all severe

consequences and coronary heart disease
occurs the most. Experience home and abroad
indicates that, risk of mortality from CAD
increases by more than 1/4 per 10 mmHg
increase in systolic pressure [2]. For patients
with hypertension and CAD, lowering blood
pressure with just vasodilator, calcium channel
blockers, or diuretics are far from enough.
Besides, long-term medication on nitroglycerin
could result in drug tolerance, let alone to effectively relieve patients’ angina [3]. Michishita et
al. insisted that it is necessary to take opti-
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Table 1. Baseline data

Gender (male/female)
Age (year)
Angina pectoris attack frequency (time/week)
Course of hypertension (year)
Course of coronary heart disease (year)
Hypertension risk classification
Grade I
Grade II

Observation group
(n = 48)
27/21
63.21 ± 9.23
3.55 ± 1.76
6.24 ± 2.84
4.03 ± 1.62

Control group
(n = 48)
25/23
62.78 ± 8.56
3.60 ± 1.56
6.57 ± 2.69
3.86 ± 1.55

25
23

28
20

χ2/t

P

0.338※
0.235#
0.452#
0.121#
0.103#
0.421※

0.551
0.664
0.448
0.785
0.886
0.307

Note: ※tested by χ2; #tested by t test.

mized treatment of “protecting heart by lowering blood pressure” and attach importance to
drugs that are proven to have effect on protecting cardiovascular system and improving quality of life, at the same time, managing risks of
cardiovascular and angina while lowering blood
pressure is standard [4]. Wang et al. performed
a meta-analysis and found out that angiotensin
converting enzyme inhibitor (ACE-I) could prominently decrease diabetes patients’ all-cause
mortality, cardiovascular mortality, main cardiovascular mortality and incidence of main
cardiovascular events (such as myocardial
infarction and cardiac failure) [5]. The ACE-I
drugs’ effect on relieving angina has been
proved aboard, whereas in China, there’s just
few studies on effectiveness of ACE-I application on hypertension and CAD [6]. Therefore,
this study aims to discuss captopril’s effect on
angina relief, blood pressure and electrocardiogram (ECG) abnormality changes in patients
with hypertension and coronary artery disease,
and provide reference to clinical practice.
Materials and methods
General data
Objects of this study were ninety-six patients
with hypertension and coronary artery disease
admitted to The Second Affiliated Hospital of
Xingtai Medical College between September
2015 and March 2017.
Diagnosis criterion: American Heart Association Hypertension (2012) and World Health
Organization Diagnosis Criteria for Coronary
Heart Disease [7].
Inclusion criteria: In conformity with the above
guidelines; 18-78 years of age; capable of
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thinking clearly and communicating fluently;
with no interventional therapy history; patients
and their families knew about the research and
volunteered to participate and signed the informed consent.
Exclusion criteria: There were other heart diseases like secondary hypertension, congenital
heart disease, and severe atrioventricular
block, myocardial infarction; pregnancy-induced hypertension; acute and chronic infectious
diseases; severe hepatic and renal dysfunction; malignant tumor patients; patients taking
captopril or other drugs working similarly; captopril contraindication; patients had acute
attack by CAD and needed emergent percutaneous coronary intervention patients allergic to
drugs used in the study [8].
This research was performed with the approval by the Ethics Committee of The Second
Affiliated Hospital of Xingtai Medical College.
Patients were divided by random number table
into two groups: the observation group and
the control group, each consisting of 48
patients.
Methods
Patients in both the two groups were advised to
lie down, rest and diet scientifically. They were
also given aspirin anticoagulants and statins
which could draw down blood lipids. What’s
more, the control group was given oral nitrendipine tablets (10 mg at a time, 1 time/day;
Tianjin Pacific Pharmacy Co., Ltd., China); the
observation group was given oral captopril tablets (12.5 mg at a time, 3 times/day; Changzhou
Pharmacy Co., Ltd., China). ADRs of patients
were monitored during medication, of which if
patients could not tolerate, the corresponding
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Table 2. _Comparison of systolic blood pressure between two
groups ( x ± sd, mmHg)
Observation group Control group
t
P
(n = 48)
(n = 48)
Before treatment 153.06 ± 14.55 152.58 ± 13.39 0.171 0.834
After treatment
122.72 ± 11.90 132.56 ± 13.72 3.527 0.031
t
5.113
4.878
P
0.000
0.012
Group

Table 3. _Comparison of diastolic blood pressure between two
groups ( x ± sd, mmHg)
Observation group Control group
(n = 48)
(n = 48)
Before treatment 102.82 ± 8.23 101.25 ± 7.96
After treatment
81.52 ± 9.43
89.21 ± 8.15
t
4.908
3.653
P
0.009
0.035
Group

medicine should be halved or discontinued.
The treatment course was 2 weeks.
Observation indicators
Baseline data of two groups was compared.
Primary indicators: Observing the patients’
weekly angina times before and two weeks
after the medication and monitoring ECG every
day. At the same time, patients’ systolic pressure and diastolic blood pressure were measured 3 times respectively before and two
weeks after the medication, calculating the
mean values. Patients’ ADRs like rash, palpitation, dizziness, and cough were also recorded.
Effectiveness evaluation criteria
Effectiveness evaluation criteria for CAD were
as follows. Remarkably effective: Spontaneous
angina was controlled with lifestyle unchanged,
exertional angina improved by more than grade
2. Effective: Spontaneous angina frequency
dropped down to 1/3 of that before, duration
shortened prominently and exertional angina
improved by grade 1. Ineffective: Patients’ angina was not effectively controlled or even tended to be worsened [9].
Effectiveness evaluation criteria for ECG were
as follows. Remarkably effective: ECG back to
normal or mostly normal at rest. Effective: ST
segment declined at rest rose back by 0.5 mV
after treatment yet not back to normal and
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t

P

0.203
2.731

0.758
0.041

main inverted T wave returned to
normal or shallowed more than
50%. Ineffective: ST segment
and T wave not changed much
compared with pre-treatment.
Aggravated: ST segment declined
at rest dropped by 0.5 mV or more, compared with pre-treatment,
main T wave inversion went
deeper by more than 50% [10].
The overall response rate (ORR)
was calculated in the 15th day
of treatment. ORR = (remarkably
effective cases + effective cases)/total cases * 100%.
Statistical processing

All the clinical data collected in
this research were entered into
Excel database and analyzed by two professional medical statistical researchers independently with SPSS 21.0. Measurement data
tallied with normal distribution was expressed
_
as mean ± standard deviation ( x ± sd).
Independent t test was used for inter-group
comparison; paired t test was used for intragroup comparison. Enumeration data was
examined by chi-square test and expressed by
rate (%). P < 0.05 means the differences is of
statistical significance.
Results
Comparison of baseline data of the two groups
Statistical analysis showed differences of baseline data such as gender, age, hypertension
risk classification, angina attack frequency,
course of hypertension, course of CAD of the
two groups were of no statistical significance
(all P > 0.05). See Table 1.
Blood pressure parameters of the two groups
before and after treatment
Systolic and diastolic pressure levels of the two
groups were about the same before the treatment. Their differences were of no statistical
significance (both P > 0.05). Two weeks after
the treatment, systolic pressure and diastolic
pressure of two groups declined remarkably
and that of observation group was much lower
than that of control group. Differences were of
Int J Clin Exp Med 2018;11(11):12682-12687
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Table 4. Comparison of effectiveness of coronary heart disease
of the two groups (n, %)
Observation group Control Group
χ2
P
(n = 48)
(n = 48)
Remarkably effective
27
21
Effective
16
16
Ineffective
5
11
Total effective rate
43 (89.58)
37 (77.08) 5.134 0.003
Group

tic treatment. The observation
group’s ADR incidence was
10.42%, and the control group
was 8.33%, difference between
which was of no statistical significance (P > 0.05). See Table
6.
Discussion

Captopril, as one of the effective and competitive ACE-I, can
decrease synthesis of Ang II by
Observation group Control group
Group
χ2
P
antagonizing angiotensin con(n = 48)
(n = 48)
verting enzyme in plasma, tisRemarkably effective
22
17
sue and atherosclerotic plaque,
Effective
20
18
decrease water-sodium retenIneffective
4
9
tion, interrupt degradation of
Aggravated
2
4
bradykinin and dilate coronary
Total effective rate
42 (87.50)
35 (72.92) 6.542 0.000
and peripheral arterial by inhibNote: ECG, electrocardiogram.
iting aldosterone secretion and
thereby control blood pressure
level [11, 12]. In this study, two
Table 6. Adverse drug reactions (n, %)
weeks after the treatment, sysObservation group Control group
tolic and diastolic pressure of
Group
χ2
P
(n = 48)
(n = 48)
both the two groups declined
Rash
2
0
8.652 0.000
remarkably and those in obserDizziness
1
2
0.411 0.625
vation group was much lower
than the control group. DifferPalpitation
0
2
8.652 0.000
ences were of statistical signifiCough
2
0
8.652 0.000
cance, which is close to reAdverse reaction rate
5 (10.42)
4 (8.33)
0.127 0.914
search results in the past, and
proves that captopril is espestatistical significance (all P < 0.05). See Tables
cially effective at decreasing blood pressure in
2 and 3.
treating primary hypertension and coronary
artery disease [13].
Angina relief
Treatment of hypertension by far has turned
Two weeks after the treatment, the observation
from merely lowering pressure to maintaining
group’s ORR of CAD was up to 89.58%, while
target organ functions [14]. Lipid peroxidation
the control group was only 77.08%, difference
refers to a series of free radical reactions hapbetween which was of statistical significance (P
pened in polyunsaturated fatty acids. It is a
< 0.05). See Table 4.
critical pathogenesis of cellular damage and is
closely associated with incidence and progresECG changes
sion of atherosclerosis and CAD. Too much
serum lipid hyperoxides could oxidize low denTwo weeks after the treatment, the observation
sity lipoprotein, resulting in increase in Magroup’s ORR of ECG was up to 87.50%, while
londialdehyde-like aldehydes and higher cytothe control group was only 72.92%, difference
toxicity; what’s worse, new receptor binding
between which was of statistical significance (P
sites would be produced and recognized by
< 0.05). See Table 5.
scavenger receptor or other receptors and form
foam cells, which leads to cholesterol buildup
Adverse drug reactions
and then atherosclerosis [15]. Angina pathoThere was no withdrawal case due to severe
genesis is that the increase of myocardial oxyADRs. All ADRs were relieved after symptomagen consumption based on fixed coronary
Table 5. ECG effectiveness comparison of the two groups (n, %)
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artery stenosis leads to activation of regional
intracardiac renin-angiotensin system and
decrease of Ang II production, thereby aggregating myocardium ischemia. Ang II induces
vascular endothelial cell and smooth muscle
cell to express various cytokines, which exacerbates coronary inflammation, damages vascular endothelial function, participates in vascular and myocardial reconstruction, and oxidative modification of low density lipoprotein, thus
inducing coronary artery spasm and lowering
stability of artery atherosclerotic plaque [16].

captopril should be used with caution. In this
study, there were 2 patients suffered from dry
cough but it could be tolerated; 2 patients felt
itchy 2 days after taking captopril and had tiplike rash on skin, and the rash disappeared and
pruritus was relieved by treating with calamine
lotion after 3 days. Meanwhile, in this study, difference of ADRs incidence of the two groups
was of no statistical significance, suggesting
that using captopril for treatment of primary
hypertension and CAD didn’t increase ADRs
incidence, thus it is relatively safe.

In this study, two weeks after the treatment,
the observation group’s ORR of CAD was up to
89.58%, while the control group was only
77.08%. The observation group’s ORR of ECG
was up to 87.50%, while the control group was
only 72.92%. These results proved that captopril could effectively protect myocardial cellular
functions and improve myocardium ischemia.
The mechanism thereof might be as follows.
Firstly, increase in intracardiac regional bradykinin concentration could increase intracardiac
regional NO volume and have vascular protection effect and improve vascular endothelial
dysfunction. ACE-I decreases stimulus to Ang
II receptor by reducing generation of Ang II,
thereby inhibiting secretion of catecholamine,
decreasing heart rate and myocardial oxygen
consumption and achieving myocardial oxygen
supply-demand balance [17]. Secondly, slow
atherosclerosis progression to stabilize artery
and make it hard to rupture [18]. Thirdly, induce
antiplatelet effect with bradykinin and probably
improve balance between plasminogen activator inhibitor-1 and tissue-type plasminogen
activator and improve fibrinolytic function [19].
Research reported that captopril, by lowering
blood viscosity and improving deformability of
erythrocyte, relieves angina degree, shortens
its duration and improves cardiac blood supply
[20].

Notwithstanding, this study is sample limited
and it is a retrospective study. We still need
large-scale prospective randomized controlled
trial to verify the results.

Irritated dry cough is the most common ADR of
ACE-I. Medication with ACE-I drugs not only
reduces degradation of substance P through
inhibiting ACE activity but also increases production of substance P with bradykinin accumulation, which augments airway reactivity and
induces incidence of cough in allergic individuals. But when patients stop medication on captopril, coughing disappeared [21]. Therefore,
for patients with severe respiratory disease,
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In summary, the adjuvant treatment of captopril for primary hypertension complicated with
CAD shows good effect on lowering blood
pressure, relieving angina obviously, correcting
abnormal electrocardiogram effectively, slowing down the progress of the disease and
improving the quality of life. It is safe and
worthy of widely clinical promotion and application.
Disclosure of conflict of interest
None.
Address correspondence to: Lina Sun, Nursing
Faculty, Xingtai Medical College, No.9 Xingxi Road,
Huangsi Town, Xingtai 054008, Hebei Province,
China. Tel: +86-0319-2815006; E-mail: linasun8hy5@126.com; Lishuang Guo, Nursing Faculty,
Xingtai Medical College, No.9 Xingxi Road, Huangsi
Town, Xingtai 054008, Hebei Province, China. Tel:
+86-18732915539; E-mail: lishuangguo69io@163.
com

References
[1]

Mozaffarian D, Benjamin EJ, Go AS, Arnett DK,
Blaha MJ, Cushman M, de Ferranti S, Despres
JP, Fullerton HJ, Howard VJ, Huffman MD, Judd
SE, Kissela BM, Lackland DT, Lichtman JH,
Lisabeth LD, Liu S, Mackey RH, Matchar DB,
McGuire DK, Mohler ER 3rd, Moy CS, Muntner
P, Mussolino ME, Nasir K, Neumar RW, Nichol
G, Palaniappan L, Pandey DK, Reeves MJ,
Rodriguez CJ, Sorlie PD, Stein J, Towfighi A,
Turan TN, Virani SS, Willey JZ, Woo D, Yeh RW
and Turner MB. Heart disease and stroke
statistics--2015 update: a report from the

Int J Clin Exp Med 2018;11(11):12682-12687

Effect of captopril in patients with hypertension and coronary artery disease
american heart association. Circulation 2015;
131: e29-322.
[2] Jin JR, Zhang YB, Wang XF, Li HM, Shang XD
and He YB. New advances in the treatment of
hypertension. Chinese Journal of EvidenceBased Cardiovascular Medicine 2016; 8: 252253.
[3] Lim SL, Lam CS, Segers VF, Brutsaert DL and
De Keulenaer GW. Cardiac endothelium-myocyte interaction: clinical opportunities for new
heart failure therapies regardless of ejection
fraction. Eur Heart J 2015; 36: 2050-2060.
[4] Michishita R, Matsuda T, Kawakami S, Tanaka
S, Kiyonaga A, Tanaka H, Morito N and Higaki
Y. Hypertension and hyperglycemia and the
combination thereof enhances the incidence
of chronic kidney disease (CKD) in middleaged and older males. Clin Exp Hypertens
2017; 39: 645-654.
[5] Wang XH, Liu HB and Zhao GA. Effect of
neuregulin-1β combined with captopril on
myocardial cell apoptosis and related gene expression in rats with chronic heart failure.
Chinese Journal of Pathophysiology 2017; 33:
417-422.
[6] Shi MQ, Su FF, Xu X, Liu XT, Wang HT, Zhang W,
Li X, Lian C, Zheng QS and Feng ZC. Cilostazol
suppresses angiotensin II-induced apoptosis
in endothelial cells. Mol Med Rep 2016; 13:
2597-2605.
[7] Ja SJ, Zhou Y, Yang HX and Mi SH. Characteristics of coronary artery in patients with
hypertension and coronary heart disease.
Chinese Journal of Evidence-Based Medicine
2011; 11: 640-643.
[8] Liang T, Zhang Y, Yin S, Gan T, An T, Zhang R,
Wang Y, Huang Y, Zhou Q and Zhang J. Cardioprotecteffect of qiliqiangxin capsule on left
ventricular remodeling, dysfunction and apoptosis in heart failure rats after chronic myocardial infarction. Am J Transl Res 2016; 8: 20472058.
[9] Studzinska D, Gryglewska B, Wojnarowska M,
Palen J, Rudel B and Grodzicki T. Cardiovascular risk factors control in elderly patients
with peripheral artery disease. Przegl Lek
2016; 73: 224-228.
[10] Chen XJ. Clinical study of amlodipine combined with captopril in the treatment of coronary heart disease and hypertension. Hebei
Medicine 2013; 10: 1545-1547.
[11] Cai QW, Guo ZJ and Zhang XB. Clinical observation of xuezhikang capsules combined with
enalapril and nifedipine in treatment of hypertension with coronary heart disease. Drugs &
Clinic 2016; 31: 45-49.

12687

[12] Yang Y, Zhou Y, Cao Z, Tong XZ, Xie HQ, Luo T,
Hua XP and Wang HQ. miR-155 functions
downstream of angiotensin II receptor subtype
1 and calcineurin to regulate cardiac hypertrophy. Exp Ther Med 2016; 12: 1556-1562.
[13] Yang WJ, Jiang HQ, Li YL, Zang YP and Chu YJ.
Intervention effect of Captopril on serum of
spontaneous hypertension rats based on
metabonomic research. Chinese Journal of
Pharmacological Bulletin 2016; 32: 9981003.
[14] Tomlinson B, Dalal JJ, Huang J, Low LP, Park
CG, Rahman AR, Reyes EB, Soenarta AA,
Heagerty A and Follath F. The role of betablockers in the management of hypertension:
an asian perspective. Curr Med Res Opin
2011; 27: 1021-1033.
[15] Liu Y and Huang L. Effect of hypoxia on reninangiotensin system. Molecular Cardiology of
China 2014; 1: 845-848.
[16] Fukuda Y, Fukuda N, Morishita S and Tamura Y.
Preventive effect of renin-angiotensin system
inhibitor on left atrial remodelling in patients
with chronic atrial fibrillation: long-term echocardiographic study. Eur J Echocardiogr 2011;
12: 278-282.
[17] Alimoradian A, Changizi-Ashtiyani S, Ghiasabadi Farahani A, Kheder L, Rajabi R and Sharifi
A. Protective effects of pomegranate juice on
nephrotoxicity induced by captopril and gentamicin in rats. Iran J Kidney Dis 2017; 11: 422429.
[18] Zhang Y and Xu WL. Effect of valsartan and
metoprolol in treating essential hypertension
with coronary heart disease. Chinese Journal
of Integrative Medicine on Cardio Disease
2016; 14: 173-175.
[19] De Vitis V, Dall’Oglio F, Pinto A, De Micheli C,
Molinari F, Conti P, Romano D and Tamborini L.
Chemoenzymatic synthesis in flow reactors: a
rapid and convenient preparation of captopril.
Chemistry Open 2017; 6: 668-673.
[20] Grimm R, Malik M, Yunis C, Sutradhar S and
Kursun A. Simultaneous treatment to attain
blood pressure and lipid goals and reduced CV
risk burden using amlodipine/atorvastatin single-pill therapy in treated hypertensive participants in a randomized controlled trial. Vasc
Health Risk Manag 2010; 6: 261-271.
[21] Le W, Liang S, Hu Y, Deng K, Bao H, Zeng C and
Liu Z. Long-term renal survival and related risk
factors in patients with IgA nephropathy: results from a cohort of 1155 cases in a Chinese
adult population. Nephrol Dial Transplant
2012; 27: 1479-1485.

Int J Clin Exp Med 2018;11(11):12682-12687

