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Abstract:  

Coronary artery disease is the leading cause of death in women, yet it is considered a man's disease. Management is made difficult 

by an often non-specific clinical presentation, delaying myocardial revascularisation. To improve the care pathway, no diagnostic 

strategy has been developed in the management guidelines. The aim of our study is to analyse the clinical features of coronary 

artery disease in Moroccan women through a retrospective study including 191 patients and to compare these data with those in 

the literature. The average age of the patients in our study was 62 years, and the most frequently found risk factors were 

menopause and hypertension. A history of coronary artery disease was present in 16.2% of patients. Chest pain was the main 

symptom in 91% of cases. The average admission time was 24 hours. STEMI accounted for 40% of clinical presentations and 

IVA was the most common coronary artery lesion. We report gender disparities in pathophysiology and clinical presentation 

affecting time to treatment. The longer delays in treatment found in our study may be related to a lack of awareness, a lack of 

resources but also to a particular social environment. 
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Introduction 

Coronary heart disease is responsible for four to six times more deaths than breast cancer in the female population [1]. The non-

specific clinical presentation in women results in a delay in diagnosis that has a significant impact on prognosis. The prevalence of 

coronary heart disease is the same for both sexes after the age of 70 [2]. It is estimated that 60% of coronary deaths in women 

were not preceded by symptoms of coronary artery disease, which implies the relatively high frequency of asymptomatic forms 

[3]. In addition, 40% of these asymptomatic forms are fatal. 

More active research and the establishment of a diagnostic strategy are more than necessary in the management of coronary artery 

disease in women.With this in mind, the aim of this study was to analyse the clinical aspects of coronary artery disease in women 

and compare them with the data for men found in the literature. 

Methods-Results 

This is a retrospective study conducted in the Cardiology Department B of the Souissi Hospital in Rabat, Morocco. It included 191 

patients hospitalized for acute coronary syndrome. The data were collected from the medical records using a similar data 

collection form for all cases. The exclusion criteria was male gender. The average age was 62 years. The main cardiovascular risk 

factors were menopause followed by hypertension. 

Cardiovascular risk 

factors 

 

N                  Percentage 

Menopause 178 93.2% 

hypertension 116 60.7% 

Diabete 108 56.5% 

Age 75 39% 

Dyslipidemia 59 30.9% 

Depression 12 6.3% 

smoking 9 4.7% 

Figure 1: Distribution of cardiovascular risk factors in our population 

A history of investigated coronary artery disease was recorded in 16% of cases and 34% had stress angina without medical 

investigation because it was neglected by the patients. 

The average admission time was 24 hours. Chest pain was the main symptom motivating the consultation. Accompanying signs 
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such as nausea and vomiting that could direct the practitioner to another diagnosis were found in 35% of our patients. 

A STEMI was found on the ECG in 38.7% of our patients, with the inferior territory most frequently found. The proportion of 

NSTEMI was 61.3%. A normal ECG was found in 12% of cases. 

 
Figure 2: Distribution by territory of STEMI 

The majority of our patients (90%) had no rhythmic complications. Severe left ventricular dysfunction prior to revascularisation 

was found in only 9% of cases. Atheromatous lesions accounted for 83% and dominated coronary angiography. Involvement of 

the LAI was the most common location. Monotruncal status was more prevalent in our study population and accounted for 45% of 

cases. 

Localisation Prevalence 

TCG1 1.2% 

TCG2 5% 

IVAI 25% 

IVAII 32% 

IVAIII 16% 

CxI 14% 

CxII 15% 

CxIII 10% 

CDI 11.5% 

CDII 18% 

CDIII 6.2% 

Diag 1 10% 

Diag 2 2.5% 

Diag 3 0.6% 

Marg 1 13% 

Marg 2 2.5% 

IVP 4.3% 

BIFURCATION 5.6% 

BISSECTRICE 1.2% 

Pont Saphène 0.6% 

G1 1.2% 

Lésion ostiale 18% 

Lésion étagée IVA 1.2% 

Léssion étagée Cx 2.5% 

Lésion étagée CD 2.5% 

Figure 3: Distribution of coronary lesions in our population 
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Coronary angiography was normal in 17% of patients. Angioplasty was performed in 83 patients (43%) of whom 2.6% were 

primary angioplasty. Surgical treatment was indicated in 21% of our study sample. Medical treatment was indicated in 13.6% of 

cases.  

There was a significant correlation between history of stress angina and the number of coronary events on multivariate analysis. 

 

 history of 

exertional angina 

dyspnea on 

admission 

LVEF range Number of 

coronary 

injuries 

history of exertional angina 

Pearson Correlation 1 -,163
*
 ,006 -,249

**
 

Sig. (2-tailed)  ,024 ,938 ,001 

N 191 191 191 180 

dyspnea on admission 

Pearson Correlation -,163
*
 1 -,130 ,170

*
 

Sig. (2-tailed) ,024  ,073 ,023 

N 191 191 191 180 

LVEF range 

Pearson Correlation ,006 -,130 1 ,056 

Sig. (2-tailed) ,938 ,073  ,453 

N 191 191 191 180 

Number of coronary injuries 

Pearson Correlation -,249
**

 ,170
*
 ,056 1 

Sig. (2-tailed) ,001 ,023 ,453  

N 180 180 180 180 

*. Correlation is significant at the 0.05 level (2-tailed).  Figure 4: correlation between some parameters and coronary 

damage 

Discussion 

Coronary heart disease in women remains an underestimated public health problem. Women should be prioritised in the 

establishment of prevention programmes to improve screening for CHD as even young women (< 55 years) are not spared [4]. 

This evolution in young women is probably the consequence of profound changes in behaviour and lifestyle, contributing to the 

emergence of a new cardiovascular risk profile in women over the last 20 years [5].  

Thus, there is an increase in the proportion of young women who develop coronary heart disease without hypertension, diabetes or 

dyslipidaemia but with smoking and obesity as the main classical cardiovascular risk factors [3-5]. In addition, there are specific 

hormonal risk and emerging risk factors (psychosocial factors, breast radiotherapy, polycystic ovary syndrome, early menarche) 

that are not included in conventional risk scores [3]. 

In our study, we reported a total number of 843 patients hospitalised for ACS who underwent coronary angiography, of whom 

22.6% were women (191) versus 77.4% men (652). This male predominance was found in most of the studies carried out with a 

rate of 38% of women in sub-Saharan Africa and 27% in the study by T. SIMON in France [6]. The GRACE [7] and CRUSADE 

[8] registers included 28% and 41% of women respectively. 

However, this prevalence in women increases progressively and reaches that of men around the age of 70, probably due to the 

absence of the protective effects of oestrogens as a result of the menopause [9]. However, the cardiovascular risk profile of young 

women is changing, marked mainly by increased exposure to smoking and increased psychosocial stress [10]. 

Apart from the common cardiovascular risk factors in women and men, it appears that menopause precipitates the onset of 

coronary heart disease in women [11].  

Nevertheless, an important notion should be emphasised concerning young women who are not free of complications in 

cardiovascular events. 

Their in-hospital mortality is 4.1 times higher, their cardiac and cerebrovascular complications at 30 days of hospitalisation are 2.1 

times more frequent with a 5-year mortality risk multiplied by 1.96 [12]. The results of the VIRGO study indicate that these young 

women have a poorer quality of life and mental health compared to men of the same age [13]. 

This psychological and hormonal state in combination with other classical risk factors gives women an increased exposure to 

cardiovascular events. Risk stratification should take into account this overall assessment. Certain scores have been established for 

this purpose, such as that of the AHA, which, in addition to the usual risk factors, includes an assessment of lifestyle [14]. 

Chest pain, which is the main symptom in ACS, is found mainly in both sexes, as highlighted by the series by Canto et al [15].  

Typical symptomatology (angina pain at rest) was described by 91% of our study sample. 

The particularity in women is that they present many more accompanying symptoms such as neck pain, nausea, fatigue or 

dyspnoea with an average of 2.6 compared to 1.8 in men [16]. In our series, 35% of patients had accompanying signs and 32% 

had associated dyspnoea on admission. 

Apart from signs associated with chest pain, atypical clinical manifestations may be found in women, delaying diagnosis. Signs 

such as anxiety, stress or gastroesophageal reflux are reported in the study by Canto el al, particularly in young women [15].   
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These symptoms may be influenced by ethnicity. The study by Eastwood et al analysing symptoms following ACS in women 

reported that black women had fewer chest symptoms compared to Caucasian women [17]. 

These atypicalities in clinical presentation are at the origin of the delay in the management of ACS in women. 

Lack of awareness of the symptoms of myocardial infarction, underestimation of the prevalence of coronary artery disease in 

women, and asymptomatic forms of the disease have been reported to be factors in the delay in consultation in women [18,19]. 

The average consultation time in our series was 24 hours. 

Consultation period <6H 6-12H > 12H 

Frequency 17 10 164 

Percentage 8.8% 5.4% 85% 

 

While the clinic is almost always suggestive in men and the ECG conclusive, data from the CRUSADE registry suggest that 

women consulting for ACS had less ECG within 10 minutes of emergency admission compared to men [8]. 

Risk stratification in NSTEMI based primarily on electrical changes and troponin elevation is biased in women. Indeed, compared 

to men, a T-wave inversion without elevation of myocardial necrosis markers is common in the female group [8].  In our work, 

44% of the women had negative T waves and of these, 30% had negative troponins.  

Also 75% of our patients who had a normal ECG had angiographically significant lesions. 

 Women tend to have lower troponin levels compared to men, and this is mainly explained by the lower ventricular mass in 

women [20]. The adaptation of ultra-sensitive troponin thresholds to gender in troponin testing is related to this anatomical 

difference between the two sexes. 

It is therefore logical to assume that women suspected of having MI on the basis of enzyme elevation data alone are less likely to 

be referred for appropriate care.  

The series by Shah et al, investigated the sensitivity of ACS diagnosis by comparing an ultra-sensitive troponin assay with gender-

specific cut-offs (male= 34ng/L; female= 16ng/L) to a routine laboratory test (50ng/L) [21].  

The authors found that the troponin I test (high sensitivity) significantly increased the diagnosis of myocardial infarction in 

women (from 11% to 22%; P<0.001) but had a minimal effect in men (from 19% to 21%, P=0.002). 

They also highlighted the fact that at 12 months, women with increases in troponin I concentration (17-49 ng/L) and those with 

myocardial infarction (≥50 ng/L) had the highest rate of death or reinfarction compared with women without myocardial 

infarction (≤16 ng/L). 

It therefore appears that changes in the ultra-sensitive troponin threshold could in practice allow the recruitment of twice as many 

patients with ACS who would not normally be managed for a coronary event. 

The apparent under-diagnosis of MI in women historically attributed to the atypical clinical presentation and low electrical 

changes, suggests an additional explanation which is the use of inappropriate troponin diagnostic thresholds [22]. 

The Apple and Morrow series, emphasise that contemporary laboratory troponin testing that sets a diagnostic threshold for the 

sexes has heavily disadvantaged women and contributed to the underdiagnosis of MI [23,24]. 

Conclusion 

The apparent severity of coronary artery disease in women is related to the later age of onset and the difficulty of diagnosis. 

Atypicality in the clinical presentation, electrically, contributes to the diagnostic delay. It also appears that unique troponin 

diagnostic cut-offs may lead to under estimate the pronostic of MI . This is also a reason for delaying the management of MI in 

women. 

An appropriate diagnostic and therapeutic pathway for ACS in women may reduce the inequalities in management between the 

two sexes. 
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