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Therapeutic effect of nicorandil on microvascular angina pectoris
HU Guo-yong1, XU Li-na2//Central Hospital of Benxi City, 1. Department of Emergency, 2. Department of Respiratory Medicine, Benxi, Liaoning, 117000, China

Abstract: Objective: To observe the therapeutic effect of nicorandil on microvascular angina pectoris (MAP). Methods: A total of 60 MAP patients were randomly divided into nicorandil group (n=30) and routine treatment group (n=30), and they were treated for 12 weeks. Onset times and duration of angina pectoris, changes of related parameters of ECG treadmill exercise test before and after treatment, and total effective rate were compared between two groups. Results: Compared with before treatment, there were significant reductions in onset times and duration of angina pectoris and maximum depression extent of ST segment (P<0.05 or <0.01) and significant increase in total exercise time (P<0.01) after treatment in both groups; compared with routine treatment group, there were significant reductions in onset times of angina pectoris [(10.3±1.6) times/week vs. (9.6±1.7) times/week] and maximum depression of ST segment [(0.8±0.3)mm vs. (0.6±0.2)mm], and significant increase in total exercise time [(7.8±1.4) min vs. (9.4±1.6) min] and total effective rate (73.3% vs. 93.3%) in nicorandil group, P<0.05 or <0.01. Conclusion: Nicorandil possesses significant therapeutic effect on microvascular angina pectoris, and it is worth further study. 
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尼可地尔对微血管性心绞痛的治疗效果/胡国勇1, 徐丽娜2//辽宁省本溪市中心医院 1. 急诊科, 2. 呼吸内科, 辽宁 本溪 117000
摘要：目的：观察尼可地尔对微血管性心绞痛的治疗效果。方法：60例微血管性心绞痛患者被随机分为尼可地尔组（30例）和常规治疗组（30例），治疗12周。观察并比较两组患者治疗前后心绞痛发作次数及持续时间、心电图平板运动试验相关参数的变化情况，并比较两组患者治疗的总有效率。结果：与治疗前比较，治疗后两组患者心绞痛发作次数、持续时间、ST段最大压低幅度均明显减少（P<0.05或<0.01），运动总时间明显延长（P<0.01）；且与常规治疗组比较，尼可地尔组心绞痛发作次数[(10.3±1.6) 次/周比(9.6±1.7) 次/周]、ST段最大压低幅度[(0.8±0.3)mm比(0.6±0.2)mm]减少更显著，总运动时间[(7.8±1.4) min比(9.4±1.6) min]明显延长；尼可地尔组总有效率明显升高（73.3%比93.3%）（P<0.05或<0.01）。结论：尼可地尔治疗微血管性心绞痛效果显著，值得进一步研究。
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In recent years, along with the continuous maturity and extensive development of coronary angiography (CAG), the detection rate of microvascular angina pectoris (MVA) becomes higher and higher. According to report [1], that morbidity rate of MVA was about 10%~30%. However, its pathogenesis is not completely clear and there is lack of specific drugs in clinic so far, so it leads to repeated hospitalization of patients and seriously threatens human health [2]. Therefore, it’s of important meaning to explore an effective method treating MVA. There was guidelines recommended that nicorandil can be used to treat MVA, but it lacks related clinical evidence in China [3]. In view of this situation, the present study preliminarily explored the therapeutic effect of nicorandil on MVA, and they are reported below. 

1. Subjects and methods

1.1 Subjects

With the approval of medical ethics committee of our hospital, a total of 60 MVA patients who hospitalized and received treatment in our hospital from Jan 2011 to Dec 2013 were enrolled as subjects. All patients were accorded with following standards: (1) Patients meet diagnostic standards of MVA [4]: possess typical symptoms of effort angina pectoris; positive results of ECG treadmill exercise test (TET) (ECG indicates that ST segment depression >0.1mV); CAG doesn’t find coronary artery stenosis; other diseases that may lead to myocardial ischemia are excluded, such as coronary artery spasm etc.; (2) No liver or renal dysfunction; (3) No other systemic severe diseases such as hypertension and diabetes mellitus etc.; (4) Patients don’t take any estrogens recently; (5) Cardiogenic chest pain caused by skeletal muscle, pulmonary and pleura diseases etc. are excluded; (6) All patients are informed consent and sign written proof. The 60 MVA patients included 24 males and 36 females with age (46.2±2.1) years. 

1.2 Methods

According to odd and even hospital number, patients were randomly divided into nicorandil group (n=30) and routine treatment group (n=30). Both groups received routine therapy: continuous low flow oxygen inhalation, oral administration of aspirin enteric-coated tablets (100mg, once/d), taking metoprolol sustained release tablets to control heart rate at about 60 beats/min (50mg, once/d), atorvastatin calcium tablets (10mg, once/d) for 12 weeks. Based on routine treatment, nicorandil group received additional nicorandil treatment (5mg, three times/d) for 12 weeks.

1.3 Observing indexes

    Onset times and duration of angina pectoris were recorded via clinic service or telephone follow-up at hospitalization, every month after hospitalization and after 12-week treatment. All patients received routine ECG TET at admission to hospital and after treatment. Therapeutic effect judgment was referred to the method of WEN Xiao-wen et al [5]. 

1.4 Statistical treatment

    SPSS 17.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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), and its comparison between two groups was performed using t test. Numeration data were expressed as percentage, and its comparison was performed using chi-square test. P<0.05 was regarded as possessing significant difference.

2. Results

2.1 Comparison of general condition between two groups

    At admission to hospital, there were no significant difference in baseline data (gender, age, body mass index, heart rate, levels of blood pressure, fasting blood glucose and blood lipid, smoking percentage, percentages of perimenopausal and postmenopausal patients etc.) between two groups (P>0.05), so they were comparable. They were shown in table 1. 

2.2 Comparison of onset times and duration of angina pectoris between two groups before and after treatment

    There was no significant difference in weekly onset times of angina pectoris between two groups before treatment, P>0.05; compared with before treatment, onset times of angina pectoris significantly reduced after treatment in both groups (P<0.01 both), and that of nicorandil group was significantly lower than that of routine treatment group (P<0.05). There was no significant difference in mean duration of angina pectoris between two groups before treatment, P>0.05; compared with before treatment, mean duration of angina pectoris significantly reduced after treatment in both groups (P<0.05 both), but there was no significant difference between two groups, P>0.05. They were shown in table 2. 
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Index Nicorandil group Routine treatment group t/y P

Male/Female 13/17 11/19 0.278 0. 396
Age (years) 46.3+1.8 45.8+2.1 0.990 0.163
Body mass index(kg/m?) 25.343.4 25.4%+3.0 0.121 0. 452
Heart rate (beats/min) 69.31+10.1 70.219.8 0. 350 0. 364
Systolic blood pressure (mmHg) 126.3+12.1 128.0x14. 8 0. 487 0.314
Diastolic blood pressure (mmHg) 76.4+9.6 78.7+9.8 0.918 0.181
Fasting blood glucose (mmol/L) 5.4+0.3 5.3+0.4 1. 095 0.139
Triglyceride (mmol/L) 1.6+0.6 1.710.9 0. 506 0. 307
Total cholesterol (mmol/L) 4.6%£0.6 4.720.7 0.594 0. 277
Low density lipoprotein cholesterol (mmol/L) 3.2%0.5 3.3+£1.0 0. 490 0.313
Smoking n( %) 7(23.3) 9(30.0) 0.341 0. 559
Perimenopausal and postmenopausal patients 7( %) 14(46.7) 15(50. 0. 067 0. 796

Table 2 Comparison of onset times and duration of angina pectoris before and after treatment between two groups(x * s)

Onset times (times/week) Duration (min)
Group Cases
Before treatment  After treatment # P Before treatment After treatment t P
Nicorandil group 30 11.4%+1.5 9.6%1.4**2 4.805 0.001 2. 5&2:1 1:5¢1:2* 2.265 0.014
Routine treatment group 30 11.3+1.4 10.3+1.6*~ 2.576  0.006 2.4%2.3 1.6%0. 8" 0.799 0.039
t - 0. 267 1. 803 - — 0.176 0. 380 =
P - 0. 395 0.038 - - 0. 431 .-353 -

Compared with before treatment * P<C0.05, % x P<C0.01,compared with routine treatment group/\ P<C0. 05, AAP<C0.01. Similarly hereinafter.



2.3 Comparison of ECG TET parameters between two groups before and after treatment

    Before treatment, there were eight cases (26.7%) appeared angina pectoris onset during exercise in nicorandil group, and it was nine cases (30.0%) in routine treatment group, there was no significant difference between two groups (P=0.500); after treatment, there were four cases (13.3%) and six cases (20.0%) appeared angina pectoris onset during exercise in nicorandil group and routine treatment group, and still no significant difference existed between two groups (P=0.365). Before treatment, there were no significant difference in total exercise time and maximum depression of ST segment between two groups (P>0.05), after treatment, total exercise time significantly prolonged in both groups, and that of nicorandil group was significantly longer than that of routine treatment group (P=0.001); compared with before treatment, maximum depression of ST segment significantly reduced in both groups, and that of nicorandil group was significant reduction than that of routine treatment group (P=0.002). They were shown in table 3. 
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Total exercise time (min) Maximum depression of ST segment (mm)

Group Cases
Before treatment  After treatment t P Before treatment  After treatment t P
Nicorandil group 30 6.342.1 9.4%1.6**24  6.431 0. 001 1.820.2 0.6£0.2**44  11.62 0.001
Routine treatment group 30 6.4+1.9 7.8+1.4%~ 3.249 0.001 1.21£0.2 0.8£0.3*~ 6.076 0.001
t = 0.193 4.122 = - 0. 000 3. 038 = =
P - 0.424 0. 001 = = 0. 500 0.002 = =

ECG:Electrocardiogram, TET; Treadmill exercise test.




2.4 Comparison of total therapeutic effect between two groups

    The results indicated that total effective rates were 93.3%(28/30) and 73.3%(22/30) in nicorandil group and routine treatment group respectively, the former was significantly higher than the latter, P=0.040. 

3. Discussion

Microvascular angina pectoris (MVA) is also called cardiac syndrome X, it refers to a kind of clinical syndromes possessing typical angina pectoris symptoms and objective ischemia evidence, but CAG results are normal. Since first reporting MVA by Likoff et al in 1967, along with CAG technique developed, detection rate of this disease which was thought to be rare disease in department of cardiology became higher and higher [1]. Currently, our recognition for MVA pathogenesis is very limited. Most people think its main pathogenesis is microvascular endothelial dysfunction and reduced coronary blood flow reserve capability caused by various causes etc [4].So, most related guidelines suggest long-term use of routine anti-angina pectoris drugs, such as nitrates, calcium channel blockers, angiotensin converting enzyme inhibitor and β receptor blockades etc., and point out that these therapies cannot obtain good therapeutic effects [6]. Although most of these patients have a good prognosis, symptoms of angina pectoris etc. often repeatedly appear, and above routine drugs can only relieve their clinical symptoms to some extent, so it will not only increase patients’ economic burden, but also seriously affect their quality of life and physical and mental health. Therefore, it still calls for further and deeper exploration on its therapeutic protocol. 

According to reference reported [7] , nicorandil serves as a K+ channel opener, it possessed significant dilation effect on micro coronary artery (diameter 100~200μm). Meanwhile, most of current research think that diameter of coronary blood capillary occurring functional disorder in MVA are mostly 100～400μm. Therefore, it’s speculated that nicorandil may effectively relieve onset of angina pectoris in MVA patients. The present study preliminarily explored this, and the results indicated that compared with routine treatment group, total effective rate significantly rose and onset frequency of angina pectoris significantly reduced in nicorandil group, suggesting that it can improve symptoms of coronary artery ischemia. These are consistent with results of LI Hai-ying et al [8]. The possible mechanism may be that nicorandil makes KATP channel open via multiple pathways, thereby recovers coronary artery blood flow reserve capability [9]: the opening of sarcKATP channel shortens duration of myocardial action potential; opening of mitoKATP channel increases ATP production volume under myocardial hypoxia state. On one hand of above mechanism, it promotes cAMP production increase in myocardial cells, on the other hand, it increases K+ outflow, both lead to reduced Ca2+ inflow, then dilate patient’s vessels. 

Besides, all enrolled patients in the present study received ECG TET before and after treatment, the results indicated that total exercise time significantly prolonged in both groups, and that of nicorandil group was significantly longer than that of routine treatment group; compared with before treatment, maximum depression extent of ST segment significantly reduced in both groups, and that of nicorandil group was significant reduction than that of routine treatment group. It suggests that nicorandil can not only raise coronary blood and oxygen supply, but also improve exercise tolerance of patients. Research results of YIN Kai et al[10] also proved this. So the results of present study indicated that nicorandil possessed significant therapeutic effect on MVA and is worth further study. 
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