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Abstract
BACKGROUND 
We frequently encounter cases of women with vasospastic angina (VSA). 
Additionally, some women with VSA are younger than 60 years old. However, it 
is unknown whether the characteristics of VSA in women aged < 60 years are 
different from those in women aged ≥ 60 years.

AIM 
To investigate and compare the clinical characteristics and prognosis of VSA in 
women aged < 60 years from those in women aged ≥ 60 years.

METHODS 
We enrolled 94 women with VSA who were diagnosed using the spasm 
provocation test. According to the age at diagnosis, the patients were divided into 
two groups: Group Y (age < 60 years, n = 17) and Group O (age ≥ 60 years, n = 77). 
Flow-mediated dilation (FMD) and nitroglycerin (NTG)-induced dilation (NID) of 
the brachial artery were performed and assessed using brachial ultrasonography. 
Moreover, conventional coronary risk factors, such as atherosclerotic lesions 
(stenosis > 20%) detected using coronary angiography and focal spasms (coronary 
spasm within one segment of one coronary artery), and major cardiovascular 
adverse events (MACE) were assessed in both groups.

RESULTS 
Smoking was more prevalent in Group Y than in Group O (P = 0.04). FMD was 
similar in both groups (Group O: 4.3% ± 3.2%, Group Y: 4.5% ± 3.3%; P = 0.75), 
whereas NID was higher in Group Y (20.5% ± 8.6%) than in Group O (13.6% ± 
5.3%, P < 0.01). Atherosclerosis was not detected in Group Y but was detected in 
Group O (61%, P < 0.01). Focal spasms were less frequent in Group Y (12%) than 
in Group O (38%, P = 0.04). The incidence of major adverse cardiac events did not 
differ between the two groups (P = 0.40).

https://www.f6publishing.com
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CONCLUSION 
Women aged < 60 years with VSA have less atherosclerotic lesions and focal spasms. These charac-
teristics may be affected by smoking habits and vascular smooth muscle dysfunction.

Key Words: Acetylcholine; Young female; Smoking; Vasospastic angina; Vascular smooth muscle 
dysfunction

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We investigated whether the clinical background and prognosis of women aged < 60 years with 
vasospastic angina (VSA) differ from those of women aged ≥ 60 years with VSA. We showed that 
smoking was more frequent in women aged < 60 years with VSA. We found a significantly greater 
peripheral vascular response to nitroglycerin in such patients. Coronary angiography revealed fewer 
atherosclerotic lesions and focal spasms in such patients. Smoking status and vascular dysfunction may 
have influenced the above clinical characteristics in women aged < 60 years with VSA.

Citation: Teragawa H, Oshita C, Uchimura Y. Vasospastic angina in women: Clinical backgrounds and prognoses 
of patients younger than and older than 60 years. World J Cardiol 2023; 15(4): 154-164
URL: https://www.wjgnet.com/1949-8462/full/v15/i4/154.htm
DOI: https://dx.doi.org/10.4330/wjc.v15.i4.154

INTRODUCTION
Vasospastic angina (VSA) is a condition characterized by transient hypercontraction of the epicardial 
coronary arteries, leading to myocardial ischemia[1,2]. Although the incidence of coronary artery 
disease is higher in men[3], the incidence of VSA is relatively higher in women[4,5]. Therefore, several 
reports have investigated gender differences among patients with VSA[5-9], concluding that women 
have a lower positivity rate than men during the spasm provocation test (SPT)[5-9], and that focal 
spasms occur more frequently in men than in women[8,10].

Among women with VSA, we have encountered cases of patients younger than 60 years old. In a 
paper by Kawana et al[6] that evaluated the characteristics of women with VSA by age, smoking was 
more prevalent in younger women with VSA, but the prevalence of hypertension was lower in this 
population. Additionally, women aged < 50 years with VSA had a worse prognosis. Aside from this 
study, few reports have examined the characteristics of women with VSA at an early age.

Therefore, in the present study, we retrospectively investigated the differences in clinical character-
istics and prognosis between women aged < 60 years and ≥ 60 years with VSA.

MATERIALS AND METHODS
Study patients
This observational retrospective study included female patients with VSA who were diagnosed using 
SPT at our institution between August 2010 and March 2017 (n = 107). The exclusion criteria were as 
follows: significant coronary stenosis (stenosis > 50%, n = 3), or a previous medical history of 
percutaneous coronary intervention (n = 3), heart failure (n = 4), and hypertrophic cardiomyopathy (n = 
3). Ultimately, 94 women VSA were enrolled in the study. The mean and median ages of the patients at 
diagnosis were 69 ± 10 years and 71 (63, 76) years, respectively; the 25th percentile was 63 years. 
However, the cut-off age for this study was set at 60 years. Hence, the patients were classified into two 
groups based on the cut-off age: Group Y (age < 60 years, n = 17) and Group O (age ≥ 60 years, n = 77, 
Figure 1). The study protocol was approved by the ethics committee of our institution. Written informed 
consent was obtained from all participants.

Coronary angiography and SPT
SPT was carried out in accordance with our prior description[4,11,12]. At our institution, SPT of the 
right coronary artery (RCA) was carried out continuously. Acetylcholine (ACh) dosages of 20 and 50 mg 
were injected into the RCA following initial coronary angiography (CAG). When coronary spasm was 
not induced by 50 mg of ACh, ACh was continuously administered until the maximum dose of 80 mg. 
CAG was then performed after administration of the maximum dose of ACh or induction of coronary 
spasms, whichever came first. SPT of the left coronary artery (LCA) was carried out without 

https://www.wjgnet.com/1949-8462/full/v15/i4/154.htm
https://dx.doi.org/10.4330/wjc.v15.i4.154
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Figure 1 The flowchart of the study. HCM: Hypertrophic cardiomyopathy; PCI: Percutaneous coronary intervention; VSA: Vasospastic angina; Group O: Older 
than 60 years of age; Group Y: Younger than 60 years of age.

intracoronary injection of nitroglycerin (NTG) into the RCA if the coronary spasms spontaneously 
resolved. In such circumstances, NTG injection into the RCA was performed after performing the SPT 
for the LCA. An intracoronary injection of 0.3 mg NTG was administered to ease spasms if the Ach-
induced coronary spasms were severe enough to cause hemodynamic instability; this was referred to as 
the unavoidable use of NTG[13]. SPT of the LCA was then carried out using 50 and 100 mg of ACh. 
When coronary spasm was not induced by 100 mg of ACh, ACh was continuously administered until 
the maximum dose of 200 mg. CAG was then performed after administration of the maximum dose of 
ACh or the induction of coronary spasms, whichever came first. The final CAG for the LCA was 
performed after an intracoronary injection of 0.3 mg of NTG.

As previously shown[4], we employed an autoinjector. The coronary artery diameter was measured 
in accordance with the previous methods[4]. Atherosclerotic lesions were defined as those with a 
stenosis > 20%. We also explored the likelihood of myocardial bridging (MB), which was defined as 
systolic reduction > 20% in the coronary artery diameter[14].

Definitions of VSA-related parameters
Angina pectoris was classified into three patterns: resting, exertion, and both resting and exertion. For 
anginal symptoms, the number of attacks per month, maximum attack duration (minutes), and 
estimated duration of disease (months) were also calculated. VSA was defined as > 90% narrowing of 
coronary arteries on angiograms when provoked and accompanied by the presence of usual chest pain 
and/or the presence of an ST-segment deviation on electrocardiogram (ECG)[15]. Focal spasm was 
defined as transient vessel narrowing of > 90% within the borders of one isolated coronary segment, as 
defined by the American Heart Association. Diffuse spasm was defined as 90% diffuse vasoconstriction 
observed in ≥ 2 adjacent coronary segments of the coronary arteries[10]. Multivessel spasms (MVS) were 
defined as coronary spasms that occurred in ≥ 2 major coronary arteries. For multivessel spasms, we 
could not assess when the subsequent SPT was negative after an unavoidable use of NTG[16]. 
Regarding the presence of coronary spasm per vessel, the frequency of coronary spasms in the left 
anterior descending coronary artery (LAD), left circumflex coronary artery (LCX), and RCA were 
reviewed.

Other clinical characteristics measured in the present study
Patients were asked about their smoking status and family history of coronary artery disease. Smoking 
status was classified as active smokers, former smokers (had stopped smoking for at least 1 mo), or 
never smokers. In the logistic analysis, smoking was defined as the combined number of active and 
former smokers. Hypertension, dyslipidemia, diabetes mellitus, metabolic syndrome (MtS), and chronic 
kidney disease (CKD) were defined based on the standard definitions described in previous papers[4]. 
Patients or family members were asked about their alcohol consumption, and those who drank at least 
once a week were defined as having alcohol consumption[17]. Blood chemical parameters, including the 
estimated glomerular filtration ratio (eGFR, mL/min/1.73 m2) and brain natriuretic peptide level (BNP, 
pg/mL), were routinely investigated on the same day of CAG. The left ventricular ejection fraction was 
measured using cardiac ultrasonography. On brachial echosonography, flow-mediated dilation (FMD), 
as an endothelium-dependent function, and NTG-induced dilation (NID), as an endothelium-
independent function, were measured as previously described[18].

All study participants made at least one follow-up visit at our facility, and patients were followed-up 
as closely as was practical after discharge. The last date of data collection was in October 2022. 
Information from the medication diaries of patients who had recently made a follow-up visit was 
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included in the follow-up assessments. We recorded the number of consumed coronary vasodilators 
monthly and angina events over the past 3 mo. These evaluations were performed on patients who 
could be assessed at least 6 mo after discharge (n = 85). The number of coronary vasodilators used was 
also evaluated during hospital admission, discharge, and final follow-up. For each patient, cardiac 
events, including readmission for angina or other cardiovascular conditions, were recorded. 
Readmission due to cardiovascular conditions or death from cardiac causes were considered as major 
adverse cardiac events (MACEs).

Statistical analyses
Data are presented as mean ± standard deviation or median with interquartile ranges for non-normally 
distributed data and non-continuous variables. Baseline characteristics of the groups were compared 
using Student’s unpaired t-tests, Wilcoxon signed-rank tests, or χ2 analysis, as appropriate. Logistic 
regression analysis was used to determine the presence of VAS in Group Y. MACEs were analyzed 
using the Kaplan–Meier survival curve and the logrank test. JMP Ver. 16 (SAS Institute Inc., Cary, NC, 
United States) was used to perform all statistical analyses. A P value < 0.05 was considered statistically 
significant.

RESULTS
Patients’ characteristics
There were 17 patients (18%) in Group Y and 77 (82%) in Group O. The patients’ characteristics are 
shown in Table 1. Group Y had a mean age of 54 ± 5 years and Group O had a mean age of 72 ± 7 years; 
the mean age was significantly lower in Group Y (P < 0.01). Although smoking was more prevalent in 
Group Y (P < 0.01), hypertension (P < 0.01) and CKD (P = 0.02) were less prevalent. A trend toward 
more frequent alcohol consumption was observed in Group Y (P = 0.09).

Regarding the blood chemical parameters, eGFR was higher in Group Y than in Group O (P = 0.05), 
and BNP levels tended to be lower in Group Y (P = 0.09, Table 2). Regarding the brachial ultrasono-
graphic parameters (Table 3), the brachial artery diameter at baseline (P = 0.83) and FMD (P = 0.75) were 
not different between the two groups, but NID was significantly higher in Group Y (20.6% ± 8.6%) than 
in Group O (13.6% ± 5.3%, P < 0.01). Brachial ultrasonography was performed after at least 48 h from 
withdrawal of coronary dilators. The results were similar in patients who had not been taking coronary 
dilators to rule out the effects of these drugs.

Logistic regression analysis showed that NID [odds ratio (OR): 5.1, P = 0.02] and absence of CKD (OR: 
7.5, P < 0.01) and hypertension (OR: 4.5, P = 0.03) were factors responsible for the presence of women 
aged < 60 years (R2 = 0.32), while smoking tended to be associated with it (OR: 3.7, P = 0.06).

VSA-related parameters and the results of CAG-SPT
There were no differences between the two groups on whether angina occurred at rest or with exertion 
nor in the number of attacks, maximum attack duration, or estimated duration of illness (Table 4). The 
frequency of coronary dilator intake (P = 0.02) and number of coronary dilators taken before admission (
P = 0.01) were significantly lower in Group Y.

Regarding CAG (Table 5), the prevalence of atherosclerosis was significantly lower in Group Y (P < 
0.01), but that of MB did not differ between the two groups (P = 0.94). Regarding SPT (Table 5), the 
frequency of focal spasms was significantly lower in Group Y (P = 0.04), while the frequency of MVS 
was not significantly different among those that underwent evaluation (P = 0.56). The frequency of 
coronary spasms in the LAD and RCA was not different between the two groups; however, the 
frequency of coronary spasms in the LCX was significantly higher in Group Y (P < 0.01). The frequency 
of unavoidable use of NTG was also significantly higher in Group Y (P = 0.01). The incidence of ST-
segment elevation on ECG during coronary spasms tended to be higher in Group Y (P = 0.09).

Prognosis
The number of prescribed coronary dilators at discharge was significantly lower in Group Y (P = 0.01). 
The median follow-up period was 6.4 (3.9, 8.4) years, with no difference between the two groups (Group 
Y: 4.3 years, Group O: 6.8 years, P = 0.12). There was no difference in the number of coronary dilators 
taken at the time of the last follow-up in patients who had been followed for more than 6 mo (P = 0.52), 
but the number of chest symptoms per month was significantly higher in Group Y (P < 0.01). There was 
no significant difference in the number of MACEs between the two groups (Figure 2, Logrank P = 0.40).

DISCUSSION
The present study investigated the clinical characteristics and prognosis of women aged < 60 years with 
VSA compared to those in women aged ≥ 60 years with VSA. Our results showed that women aged < 60 
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Table 1 Patients’ characteristics

Group O Group Y P value

No. (%) 77 (82) 17 (18)

Age (yr) 72 ± 7 54 ± 5 < 0.01

Body mass index 23.7 ± 4.5 24.5 ± 5.3 0.50

Coronary risk factors (%)

Smoking (active/former/never) 3/5/69 3/4/10 < 0.01

Hypertension 58 (75) 7 (41) < 0.01

Dyslipidemia 55 (77) 10 (59) 0.31

Diabetes mellitus 12 (16) 2 (12) 0.68

Alcohol consumer (%) 10 (13) 5 (29) 0.09

Family history of CAD (%) 18 (23) 5 (29) 0.60

MtS (%) 13 (17) 4 (24) 0.52

CKD (%) 27 (35) 1 (6) 0.02

CAD: Coronary artery disease; CKD: Chronic kidney disease; MtS: Metabolic syndrome; No.: Number; Group O: Older than 60 years of age; Group Y: 
Younger than 60 years of age.

Table 2 Blood chemical parameters in the two groups

Group O Group Y P value

Total cholesterol (mg/dL) 202 ± 33 196 ± 37 0.53

Triglyceride (mg/dL) 131 ± 73 119 ± 46 0.54

HDL-cholesterol (mg/dL) 63 ± 17 62 ± 18 0.82

LDL-cholesterol (md/dL) 113 ± 29 111 ± 32 0.82

Fasting blood sugar (md/dL) 100 ± 16 101 ± 17 0.93

Hemoglobin A1C (%) 6.0 ± 0.7 5.7 ± 0.6 0.10

C-reactive protein (mg/dL) 0.05 (0.02, 0.13) 0.07 (0.02, 0.15) 0.81

eGFR (mL/min/1.73 m2) 68.8 ± 16.8 77.5 ± 13.2 0.05

BNP (pg/mL) 22 (14, 54) 15 (10, 29) 0.09

BNP: Brain natriuretic peptide; eGFR: Estimated glomerular filtration ratio; HDL: High-density lipoprotein; LDL: Low-density lipoprotein; Group O: Older 
than 60 years of age; Group Y: Younger than 60 years of age.

years with VSA were more likely to be smokers and less likely to have hypertension and CKD. 
Additionally, they had very good peripheral vascular function as indicated by their response to NTG. 
The results of CAG and SPT showed that there was less atherosclerosis and less focal spasm in women 
aged < 60 years with VSA. However, the frequency of coronary spasms in the LCX was high, and NTG 
was unavoidably used in this population. Additionally, the prognosis of women aged < 60 years with 
VSA was favorable as long as coronary dilators were strictly administered, although their chest 
symptoms persisted. These clinical characteristics should be considered in the treatment and follow-up 
of such patients.

Although there have been several reports on the characteristics of women with VSA[5-10], few 
reports have explored the characteristics of VSA by age[6]. Kawana et al[6] classified patients with VSA 
based on age: Under 50 years, 50–64 years, and over 65 years, and they found that although the 
prevalence of hypertension and dyslipidemia was lower in younger patients, the prevalence of smoking 
was higher. In the present study, the prevalence of hypertension and CKD, which was possibly induced 
by hypertension itself, was also significantly lower in women aged < 60 years, but these findings appear 
to be age-related and not limited to the presence of VSA or gender[19,20]. Meanwhile, the same was true 
for the prevalence of smoking in the present study, confirming that smoking is more frequent in 
younger age groups. Smoking is a risk factor for coronary spasms even in young women[21], and it was 
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Table 3 Echographic parameters in the two groups

Group O Group Y P value
UCG

LVEF (%) 68 ± 9 66 ± 6 0.46

Brachial ultrasonography 

All studied patients

No. 77 17

Heart rate (/min) 66 ± 10 67 ± 13 0.85

Mean blood pressure 100 ± 14 94 ± 14 0.16

Brachial blood flow

Baseline (mL/min) 61 ± 44 59 ± 52 0.87

% increase 384 ± 490 327 ± 265 0.59

Brachial artery diameter (mm)

Baseline 3.5 ± 0.5 3.5 ± 0.5 0.83

Hyperemia 3.7 ± 0.5 3.6 ± 0.5 0.88

After NTG 4.0 ± 0.5 4.2 ± 0.4 0.25

FMD (%) 4.3 ± 3.2 4.5 ± 3.3 0.75

NID (%) 13.6 ± 5.4 20.5 ± 8.6 < 0.01

Patients who did not take any coronary vasodilators

No. 39 14

Brachial artery diameter (mm)

Baseline 3.5 ± 0.5 3.6 ± 0.4 0.68

Hyperemia 3.6 ± 0.6 3.7 ± 0.4 0.60

After NTG 4.0 ± 0.5 4.2 ± 0.4 0.21

FMD (%) 4.1 ± 3.1 4.3 ± 3.5 0.82

NID (%) 14.6 ± 5.7 18.5 ± 6.5 0.04

FMD: Flow-mediated dilation; LVEF: Left ventricular ejection fraction; NID: Nitroglycerin-induced dilation; NTG: Nitroglycerin; No.: Number; UCG: 
Echocardiography; Group O: Older than 60 years of age; Group Y: Younger than 60 years of age.

reported that smoking causes hypercontraction of vascular smooth muscles through the activation of 
Rho kinase[22] and/or vascular endothelial dysfunction through increased production of reactive 
oxygen species[23]. Thus, smoking may be an etiologic factor of VSA in women aged < 60 years.

On the other hand, NID of the brachial artery was higher in women aged < 60 years with VSA and 
was still a significant and influential factor even when smoking was included in the logistic regression 
analysis. Meanwhile, FMD did not differ between the two groups. These findings cannot be fully 
explained but may indicate relative vascular endothelial dysfunction and/or vascular smooth muscle 
hypercontraction. Smoking may have caused these vascular dysfunctions, but it is also possible that the 
relative decline in sex hormones during menopause may cause these changes[24]. Furthermore, it is also 
possible that there is a genetic problem with eNOS that may have caused vascular dysfunction[25], 
although we have not found significant differences in the family history of CAD between the two 
groups. Future large studies or registries should carefully evaluate age-specific vascular dysfunction in 
women with VSA.

Regarding CAD and SPT, women aged < 60 years with VSA had less atherosclerosis, which could be 
explained by age-related changes regardless of the presence of VSA or gender. Focal spasms were also 
less frequent in women aged < 60 years, which may also be related to fewer atherosclerotic lesions. 
Several studies have shown that focal spasm is more likely to occur at sites with atherosclerotic lesions
[26,27]. However, the frequency of coronary spasm in the LCX was significantly higher in women aged 
< 60 years. Sueda et al[28] showed that coronary spasms in the LCX was significantly less than those in 
the RCA or LAD (28%), suggesting that the distribution of muscarinic receptors may differ according to 
the coronary artery vessel. Furthermore, Sueda et al[7] did not report any differences in terms of sex 
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Table 4 Vasospastic angina-related parameters in the two groups

Group O Group Y P value
Chest symptoms

Rest/Exercise/Both 60/9/9 14/1/2 0.78

Maximum duration of attack (min) 20 ± 27 16 ± 28 0.10

Diseased duration (M) 5 (1, 48) 12 (3, 42) 0.78

No. of anginal attacks (/M)

At admission 4 (1, 10) 4 (1, 10) 0.43

At follow-up 0 (0, 1) 2 (0.1, 2.8) < 0.01

No. 69 16

Medications

Taking statins at admission (%) 36 (47) 7 (46) 0.68

Taking antiplatelet drugs at admission (%) 20 (26) 1 (6) 0.07

Taking vasodilators at admission (%) 38 (49) 3 (18) 0.02

No. coronary vasodilators

At admission 0 (0,1) 0 (0, 0) 0.01

0.6 ± 0.7 0.2 ± 0.4 0.01

At discharge 1 (1, 1) 1 (1, 1) 0.01

1.2 ± 0.5 0.9 ± 0.3 0.02

At follow-up 1 (1, 2) 1.5 (1, 2) 0.52

1.5 ± 0.9 1.6 ± 0.9 0.53

M: Months; No.: Number; VSA: Vasospastic angina; Group O: Older than 60 years of age; Group Y: Younger than 60 years of age.

Figure 2 The Kaplan–Meier curve for MACE-free survival during the follow-up period in the two groups. O group: Older than 60 years of age; 
MACE: Major adverse cardiac events; N: Number; Y group: Younger than 60 years of age.

regarding the frequency of coronary spasms in the LCX. In the present study, SPT was initiated in the 
RCA and shifted to the LCA; it is possible that the frequency of coronary spasms in the LCX may differ 
depending on where SPT is initiated. In any case, the fact that coronary spasms in the LCX were more 
frequent in women aged < 60 years suggests that muscarinic receptor distribution may change with age 
in women with VSA. The unavoidable use of NTG was reported to be associated with more active 
coronary spasms[13], which may suggest that women aged < 60 years with VSA have more active 
coronary spasms.
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Table 5 Coronary angiography spasm provocation test parameters in the two groups

Group O Group Y P value
CAG

Atherosclerotic change (%) 47 (61) 0 (0) < 0.01

Myocardial bridging (%) 13 (17) 3 (18) 0.94

SPT

Focal/diffuse/focal and diffuse 16/48/33 0/15/2 0.08

Presence of focal spasm (%) 29 (38) 2 (12) 0.04

Multi-vessels spasm (%, No.) 39 (57, 68) 8 (67, 12) 0.56

Vessels of spasm

RCA (%, No.) 44 (62, 71) 10 (67, 15) 0.72

LAD (%, No.) 70 (96, 73) 13 (93, 14) 0.62

LCX (%, No.) 5 (7, 72) 5 (38, 13) < 0.01

An unavoidable use of NTG (%) 14 (18) 8 (47) 0.01

ST deviation during SPT (%) 10 (13) 5 (29) 0.09

CAG: Coronary angiography; LAD: Left anterior descending coronary artery; LCX: Left circumflex coronary artery; No.: Number; NTG: Nitroglycerin; 
RCA: Right coronary artery; SPT: Spasm provocation test; Group O: Older than 60 years of age; Group Y: Younger than 60 years of age.

Regarding the prognosis, Kawana et al[6] reported that women aged < 50 years with VSA had poorer 
prognoses than those aged ≥ 50 years. In the present study, the prognoses of patients aged < 60 years 
and ≥ 60 years were similar. This may be due to the small number of cases and the cut-off age of 60 
years in this study rather than 50 years. Nevertheless, the fact that focal spasm, a marker of poor 
prognosis[10,27], was less frequent in patients younger than 60 years and that younger women with 
VSA have a poorer prognosis[6] and required more coronary dilators may explain the similar prognosis 
in the two groups. Chest symptoms were significantly more frequent at follow-up in younger patients 
with VSA, possibly indicating that these patients had more active coronary spasms.

The implications of the present study are as follows: vascular dysfunction is present in relatively 
young patients with VSA, and since smoking may be a risk factor, it may be important to encourage 
women to quit smoking immediately. Additionally, because these patients may have more active 
coronary spasms, it is important to monitor and maintain them with increasing doses of coronary 
dilators to improve chest symptoms.

This study had several limitations. First, it was a single-center study with a small number of patients, 
and the distribution of patients was unequal in the studied groups. Thus, the results may not be 
applicable to all patients experiencing coronary spasms. Furthermore, due to the small number of cases, 
it was not possible to classify the patients into three groups as in the study of Kawana et al[6]. More 
studies with considerable sample size are needed to support the findings in this study. Second, this 
study was conducted on women with VSA, and we do not have data from our institution regarding 
vascular function in men with VSA or in healthy women. Therefore, it is difficult to conclude whether 
the findings in this study are truly characteristic of women aged < 60 years with VSA. Future large 
studies and multicenter registries should clarify this issue. Finally, brachial artery echocardiography 
was performed on the day before SPT and after discontinuation of coronary dilators. We concluded that 
these findings were true because the results were similar in patients who were not taking coronary 
dilators. Nevertheless, we cannot rule out the possibility that the results of brachial artery echocardio-
graphy may have been influenced by the residual effects of withdrawal of coronary vasodilators.

CONCLUSION
In conclusion, we examined the clinical characteristics and prognosis of women aged < 60 years with 
VSA and compared them to women aged ≥ 60 years with VSA, revealing that these patients were more 
likely to be smokers and have vascular dysfunction. The frequency of atherosclerosis and focal spasms 
was low, but the frequency of coronary spasms in the LCX was high. They were also more likely to 
unavoidably use NTG, suggesting that they may have more active coronary spasms. Such patients 
should be carefully monitored by increasing the use of coronary dilators and encouraged to quit 
smoking, if they smoke. Cardiologists need to be reminded that young women with VSA have high 



Teragawa H et al. Clinical characteristics of VSA in younger women

WJC https://www.wjgnet.com 162 April 26, 2023 Volume 15 Issue 4

coronary spasm activity.

ARTICLE HIGHLIGHTS
Research background
We frequently encounter cases of women with vasospastic angina (VSA). Additionally, some women 
with VSA are younger than 60 years old.

Research motivation
However, it is unknown whether the characteristics of VSA in women aged <60 years are different from 
those in women aged ≥ 60 years.

Research objectives
The objective of the present study was to investigate and compare the clinical characteristics and 
prognosis of VSA in women aged < 60 years from those in women aged ≥ 60 years.

Research methods
We enrolled 94 women with VSA who were diagnosed using the spasm provocation test (SPT). 
According to the age at diagnosis, the patients were divided into two groups: Group Y (age < 60 years, n 
= 17) and Group O (age ≥ 60 years, n = 77). Flow-mediated dilation (FMD) and nitroglycerin (NTG)-
induced dilation (NID) of the brachial artery were performed and assessed using brachial ultrasono-
graphy. Moreover, conventional coronary risk factors, such as atherosclerotic lesions (stenosis > 20%) 
detected using coronary angiography and focal spasms (coronary spasm within one segment of one 
coronary artery), and major cardiovascular adverse events (MACE) were assessed in both groups.

Research results
Smoking was more prevalent in Group Y than in Group O (P = 0.04). FMD was similar in both groups 
(Group O: 4.3% ± 3.2%, Group Y: 4.5% ± 3.3%; P = 0.75), whereas NID was higher in Group Y (20.5% ± 
8.6%) than in Group O (13.6% ± 5.3%, P < 0.01). Atherosclerosis was not detected in Group Y but was 
detected in Group O (61%, P < 0.01). Focal spasms were less frequent in Group Y (12%) than in Group O 
(38%, P = 0.04). The incidence of MACEs did not differ between the two groups (P = 0.40).

Research conclusions
Women aged < 60 years with VSA have less atherosclerotic lesions and focal spasms. These character-
istics may be affected by smoking habits and vascular smooth muscle dysfunction.

Research perspectives
Vascular dysfunction is present in relatively young patients with VSA, and since smoking may be a risk 
factor, it may be important to encourage women to quit smoking immediately. Additionally, because 
these patients may have more active coronary spasms, it is important to monitor and maintain them 
with increasing doses of coronary dilators to improve chest symptoms.
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