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Introduction: Acute coronary syndromes (ACS) among young adults are 
extremely rare, poorly studied and the cardiovascular risk underestimated. 
Purpose: Τo evaluate the prevalence of ACS in patients younger than 40 
years old, to determine their risk factors for coronary artery disease (CAD), 
as well as to correlate them with coronary angiography findings. Material 
and Method: A retrospective study was designed using data from patients’ 
clinical records of a provincial hospital. All patients who were hospitalized 
for ACS in a cardiology department within four years of time were included 
in the study and patients under 40 years old were contacted to provide in-
formation about their own coronary disease risk factors and the results of 
their coronary angiography. Results: 1,004 patients (mean age 68.3 years-
SD:12.84 years ) were hospitalized with ACS. Eventually, 18 young patients 
fulfilled the criteria and participated in the present study. Participants mean 
age was 35.6±3.3 years old and most were men (72.2%). 9 patients (50%) 
presented as STEMI, 3 patients (16.7%) were hospitalized as NSTEMI and 
6 patients (33.3%) with unstable angina. Of the participants 15 (83.3%) 
were reported as smokers, only one had an known coronary artery disease 
history, the same patient had a history of hypertension and diabetes mel-
litus type 2, while 5 patients (27.8%) had history of dyslipidemia and six 
(33.3%) had a positive family history of coronary heart disease. Coronary 
angiography was performed in 15 patients (83.3%) and six patients (33.3%) 
were found to have normal coronary arteries. Conclusions: ACS is a rare 
cause of hospitalization among young patients however, should not be 
overlooked. Risk factor profile had no relation with the type of ACS or the 
coronary angiography findings and in many cases one vessel disease or 
normal coronary arteries were identified. 
Key words: Acute coronary syndrome, young patients, risk factors, coronary angi-
ography.
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Introduction

Coronary Artery Disease (CAD) is the most prevalent 
manifestation of cardiovascular diseases which is cur-
rently the major cause of death in industrialized countries. 
In the spectrum of CAD, Acute Coronary Syndromes (ACS) 
including ST-segment elevation myocardial infarction 
(STEMI), non-ST-segment elevation myocardial infarction 
(NSTEMI), and unstable angina (UA) are associated with 
high mortality and morbidity.1,2

ACS in young adults is extremely rare and poorly stud-
ied and the cardiovascular risk underestimated.3,4 In ad-
dition, the young patients with confirmed ACS were fre-
quently found to have angiographically normal coronary 
arteries, or non-occluded vessel disease (with less than 
70% stenosis), or single-vessel disease as compared to 
older patients5 and other causes such Kawasaki disease, 
cocaine and marijuana abuse, factor V Leiden, oral con-
traceptive use or even spontaneous coronary dissection 
are thought to cause the clinical manifestations of ACS.6–11 

Purpose of the study

The present study aimed to evaluate the prevalence of 
ACS in patients younger than 40 years old, to determine 
their risk factors for CAD as well as to correlate them with 
coronary angiography findings.

Material and Method
Methodology

A retrospective study was designed using data from 
clinical records of the patients, collected by two inde-
pendent researchers. Greek patients, aged between 18 
and 40 years old, who were hospitalized for ACS in the 
cardiology department of a provincial hospital within a 
four year period of time were included in the study. Study 
participants were classified according to the European 
Society of Cardiology Guidelines for ACS. Foreign patients 
were excluded from the study, because their follow-up 
would have been very difficult.

Subsequently, the patients were divided into two 
groups according to their age (those over 40 years old and 
those under 40 years old). In the group under 40 years old 
a follow-up was conducted by phone or, in special cases 
using a door to door approach. Patients were contacted 
to inquire about the result of coronary angiography. 

The definition of ACS was based on the reported cardiac 
symptoms and signs, the ECG findings and the values of the 
cardiac markers: cardiac troponin T, creatine kinase (CK) or 
its MB isoenzyme (CK-MB) and this was done according to 
the European Society of Cardiology guidelines.1,2,12 

The demographic characteristics (age and gender) col-
lected and studied from all hospitalized patients with ACS. 
Cardiovascular risk factors were recorded in phase two 
of the study when patients asked to provide information 
about the risk factors status at the time of ACS presentation. 
Hypertension was defined as blood pressure over 140/90 
mmHg or treatment with antihypertensive agents, smok-
ing as current or occasional smokers, diabetes mellitus as 
type 1 or 2, dyslipidemia as total cholesterol over 190 mg/
dL or treatment with hypolipidemic agents and family his-
tory of coronary artery disease as a positive family history of 
premature coronary artery disease. Finally, young patients 
were asked about their past medical cardiovascular history 
(prior coronary artery disease, cerebrovascular or periph-
eral arterial disease, and abdominal aortic aneurysm). 

Sample of the study

All patients who were hospitalized for ACS in a cardiol-
ogy department within four years of time were included in 
the study and patients under 40 years old were contacted 
to provide information about their own coronary disease 
risk factors and the results of their coronary angiography. 
Of the 1004 patients (mean age 68,3 years-SD:12,84 years) 
who had hospitalized with ACS, eventually, 18 young pa-
tients (N=18) fulfilled the criteria and participated in the 
present study.

Statistical analysis

All analyses were performed with SPSS 21 software. Sta-
tistics were reported as Mean and SD, median with inter-
quartile range or counts (%). Normality test have been done 
and variables were compared with the parametric t-test or 
the nonparametric Mann-Whitney U test, as appropriate. 
Chi-square and the Fisher’s exact test were used to account 
differences for categorical variables. Tests were considered 
statistically significant at the level of 0.05 (p≤0,05).

Ethical issues

The present study was approved by the local ethics 
committee and was carried out in accordance with the 
World Medical Association’s Declaration of Helsinki. All 
patients were informed of the aims of the study in order 
to consent to participate voluntarily in it.

Results

During the four years of data collection a total of 1004 
patients (mean age 68.3 years-SD:12.84 years) were hos-
pitalized in a cardiology department with ACS (STEMI, 
NSTEMI and UA) (table 1). Among them, 28 (n=4) pa-
tients were aged 40 years old or younger. Four (n=4) 
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patients did not meet the inclusion criteria and did not 
participate in the study and 6 (n=6) patients were lost 
to follow up. Consequently, 18 (N=18) young patients 
participated in the study. Patients’ mean age was 35, 
6±3.3 years old and the majorities (72.2%) were men. 
Nine (n=9) patients (50%) presented as STEMI and all un-
derwent fibrinolysis. Three (n=3) patients (16.7%) were 
hospitalized as NSTEMI and 6 patients (33.3%) presented 
with unstable angina. There were no statistically sig-
nificant differences in age or gender of patients in the 
subgroups of ACS. With respect to investigating patients 
risk factors 83,3% reported as smokers (72.2% current 
and 11.1% occasional smokers), 11.1% as ex-smokers 
(had stopped smoking before the admission) and 56% 
patient reported as a non-smoker. The mean pack-years 
reported by smokers were 18.47 (SD:8.95 pack-years). 
Among young patients with Acute Coronary Syndrome 
only one had known coronary artery disease history 
previous [Percutaneous Coronary Intervention (PCI)]; 
the same patient had a history of hypertension and dia-
betes mellitus type 2, while 27.8% of the patients had 
history of dyslipidemia and 33.3% had a positive family 

history of coronary heart disease. No patient had history 
of cerebrovascular disease.

All patients with STEMI underwent thrombolysis. 
Among ACS patients no one had died in hospital and no 
one developed major complications. One patient had 
died during follow up due to no cardiac causes (car ac-
cident) and information was given by relatives.

Coronary angiography was performed in 83,3% of the 
patients participated in the study, 5.6% underwent CT 
angiography and 11.1% were investigated by exercise 
testing. Of the patients who underwent coronary angi-
ography, 33.3% were found to have normal or non-critical 
stenosis in coronary arteries and no intervention was 
necessary. In patients in whom PCI was performed, 27.8% 
were identified as having one-vessel disease, 16,7% two-
vessel disease and 11.1% three-vessel disease (table 2).

In patients undergoing PCI, Right Coronary Artery 
(RCA) was in most cases the culprit vessel (6 patients), Left 
Anterior Descending (LAD) artery was involved in 4 pa-
tients and Left Circumflex (LCx) artery in 3 patients. It has 
to be stressed, that in two cases spontaneous coronary 
dissection detected during coronary angiography (in one 

Table 1. Baseline characteristics of young patients with ACS.

overall 
(n = 18)

STE-ACS NSTE-ACS P CHD NO CHD P

Age in years. mean ± SD 35.6±3.3 35.0±1 36.2±1.3 0.321 35.0± 0.9 36.7± 1.5 0.364

Male. n (%) 13 (72.2) 7 (53.8) 6 (46.2) 0.618 9 (69.2) 4 (30.8) 0.710

RF. median (min-max) 1 (0-4) 1 (1-3) 2 (0-4) 0.481* 2 (1-4) 1 (0-2) 0.18*

Smoking status n (%)
No smoker 
Previous smoker 
Occasional smoker 
Current smoker

1 (5.6)
2 (11.1)
2 (11.1)

13 (72.2)

Smokers n (%) 15 (83.3) 8 (53.3) 7 (46.7) 0.588 10 (66.7) 5 (33.3) 0.755

If current smoker: 
pack-years mean ± SD 18.46±8.9 17.78±9.1 19.5±9.4 0.729 18.5± 10 18.4±7.2 0.985

Hypertension 1 0 1 0.471 1 0 0.446

Dyslipidaemia 5 2 3 0.437 4 1 0.395

Diabetes mellitus
Type 1
Type 2

1 0 1
1

0.437 1
1

0 0.647

Family history 
of premature CΑD 6 3 (50) 3 (50) 0.627 5 (83.3) 1 (16.7) 0.261

Coronary artery disease 1 0 1 0.437 1 0 0.647

ACS: Acute Coronary Syndrome, STE-ACS: ST-Elevation Acute Coronary Syndrome, NSTE-ACS: Non –ST- Elevation Acute Coro-
nary Syndrome, CHD: Coronary Heart Disease, P: P value, SD: Standard Deviation, RF: Risk Factors, CAD: Coronary Artery Disease, 
*Mann-Whitney U test
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case in LAD and in the other case in RCA). Finally, in one 
case a possible Kounis Syndrome occurred as soon as ACS 
followed an allergic reaction treated with corticosteroids.

Patients who were found to have lesions with critical 
stenosis on coronary angiography were more likely to suf-
fer from CAD and to present with STEMI compare to those 
with NSTEMI or UA (p=0.001 and p=0.024, respectively). 
Furthermore, patients with STEMI were more likely to have 
CAD compared to those with NSTEMI and UA (p=0.024). 
On the other hand, patients who presented with STEMI 
were more likely to undergo coronary angiography with 
subsequent PCI compared to patients who presented 
without STEMI, but this difference was not statistically 
significant (p=0.105).

No further statistically significant differences could be 
derived between risk factors and demographic/clinical 
characteristics in patients with STEMI and NSTEMI or UA. 

Discussion

ACS is uncommon in young adults aged 40 years or 
less. In the present study 2.78% of ACS was diagnosed 
in young patients. According to the GREECS study which 
evaluated the prevalence of ACS in Greek population, 
2% of male patients and 1% of female patients who par-
ticipated in the study were aged 39 years or younger.13

Smoking is the most common and most constant risk 
factor among patients, but simultaneously, it is also the 
most modifiable risk factor. The high prevalence of smok-
ing among young patients with ACS has been well-stud-
ied in the literature.14–17 Comparing results of the current 

study with other epidemiologic studies in Greece, smok-
ing was more common in younger than in older patients 
suffering from ACS.17–18

Zimmerman et al5 found that ACS was more prevalent 
only in young patients with family history of premature 
CHD, but the same study did not find differences between 
men and women,19 but other studies suggest that a posi-
tive family history of coronary artery disease is a main risk 
factor for young adults with Acute Myocardial Infarction.16

In studies which focused on cholesterol, hyperlipid-
emia is one of the most frequent risk factors in young 
patients with coronary heart disease. High plasma triglyc-
eride and low HDL cholesterol levels were also associated 
with premature coronary artery disease.16,20,21

Hypertension and diabetes mellitus appear to be less 
common in young patients with CHD than in older pa-
tients.5 However, it has to be noted that using the Fram-
ingham Risk Score for cardiovascular risk, one can un-
derestimate the risk in young patients with myocardial 
infraction.4,22

In most studies, young patients usually have multiple 
risk factors for CHD.23–25 In this study, only one patient had 
no risk factor and slightly less than half of the patients 
participated had two or more risk factors that were taken 
into account in the follow-up.

Younger patients have a higher incidence of normal 
coronary arteries and single-vessel coronary artery dis-
ease than older patients.5,25,26 There is no agreement in 
literature about the most frequent culprit artery, but 
the majority of studies suggest that in most cases of 
one-vessel disease, LAD is the most frequent culprit ar-

Table 2. Coronary Angiography findings.

(N = 18) STE-ACS NSTE-ACS P CHD NO CHD P

ACS STEMI, n (%)
NSTEMI, n (%)
UA, n (%)

9(50)
3(16.7)
6(33.3)

8 1 0.06

Lesion-patients, n (%) 11 (61.1) 9 2 0.024 10 1 0.001

LAD, n (%) 4 (36.4) 3 1 0.721 3 1 0.364

LCx, n (%) 3 (27.3) 2 1 0.661 3 0 0.727

RCA, n (%) 6 (54.5) 5 1 0.424 6 0 0.455

Multivessel, n (%)  2 (11) 2 0 0.509 2 0 0.818

Single vessel, n (%)  9 (50) 6 3 0.509 8 1 0.818

Dissection, n (%) 2 (11.1) 1(50) 1 (50) 0.735 1 (50) 1 (50) 0.515

ACS: Acute Coronary Syndrome, STEMI: ST–Elevation Myocardial Infraction, NSTE-ACS: Non-ST–Elevation Myocardial Infraction, 
UA: Unstable Angina, P: P value, STE-ACS: ST-Elevation Acute Coronary Syndrome, NSTE-ACS: Non-ST–Elevation Acute Coronary 
Syndrome, CHD: Coronary Heart Disease, LAD: Left Anterior Descending, LCx: Left Circumflex, RCA: Right Coronary Artery
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tery.5,25–28 In this study single vessel disease was identi-
fied in half of cases and in the majority, (60%) RCA was 
the culprit artery.

In two cases in the present study, a man and a woman, 
who came as a NSTEMI and STEMI in coronary angiog-
raphy spontaneous coronary artery dissection occurred 
in RCA and LAD respectively. Spontaneous coronary 
artery dissection is a rare cause of acute myocardial in-
farction and is more common in younger patients and 
in women.29

Rarer causes of ACS such as Kounis syndrome is sup-
posed in one case when a 32 years-old patient presented 
as STEMI. Fifteen hours before the patient was nipped 
by a bee and he was treated with corticosteroids. Kounis 
syndrome otherwise allergic myocardial infarction or al-
lergic angina is a cause of ACS caused by inflammatory 
mediators released during the allergic reaction.30 

Limitations

The present retrospective study had problems with 
missing data from patients’ medical records. An effort 
was made to overcome this problem by communication 
with patients and using a strict protocol which excluded 

all cases with limited data. In phase two of the study re-
call and information bias were noticed when information 
collected about risk factors. The small sample size is also 
a limitation of the study which produces limitations in 
external and internal validity of the study.

Conclusions-Recommendations

ACS is a rare cause of hospitalization among patients 
40 years old or younger, but may occur at any age and 
should not be overlooked. Risk factor profile is not asso-
ciated with the type of ACS or the coronary angiography 
findings and in many cases one-vessel disease or normal 
coronary arteries were identified. Rarer complications 
of ACS were 2 (out of 16) spontaneous coronary artery 
dissection and 1 case (out of 16) of Kounis syndrome. 
A further prospective longitudinal study is needed to 
examine both a) the relationship between risk factors of 
CHD and the appearance of ACS and b) using techniques 
like Coronary Flow Reserve (CFR) and Intravascular Ultra-
sound (IVUS) to improve the interpretation of the coro-
nary angiogram. 

Acknowledgements: Giannakou Rita RN, helped in 
collecting data.
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Οξύ Στεφανιαίο Σύνδρομο σε Νεαρούς Ενηλίκους. Υπάρχει Πραγματικά;  
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Εισαγωγή: Τα οξέα στεφανιαία σύνδρομα (ΟΣΣ) στους νέους σε ηλικία ενηλίκους είναι εξαιρετικά σπάνια, έχουν μελετη-
θεί ελάχιστα και υποεκτιμάται ο καρδιαγγειακός κίνδυνος. Σκοπός: Να εκτιμηθεί ο επιπολασμός της στεφανιαίας νόσου 
σε ασθενείς ηλικίας μικρότερης των 40 ετών, να προσδιοριστούν οι παράγοντες κινδύνου τους για στεφανιαία νόσο, 
καθώς και να συσχετιστούν με ευρήματα στεφανιαίων αγγειογραφιών. Υλικό και Μέθοδος: Η παρούσα αναδρομική 
μελέτη σχεδιάστηκε χρησιμοποιώντας δεδομένα από τα αρχεία νοσηλευόμενων ασθενών επαρχιακής καρδιολογικής 
κλινικής. Συμπεριλήφθηκαν όλοι οι ασθενείς κάτω των 40 ετών, που νοσηλεύτηκαν σε μια χρονική περίοδο τεσσάρων 
ετών και καταγράφηκαν οι παράγοντες κινδύνου στεφανιαίας νόσου τους, καθώς επίσης και το αποτέλεσμα της στε-
φανιογραφίας τους. Αποτελέσματα: 1.004 ασθενείς με μέση ηλικία 68,3 έτη (SD: 12,84 έτη) νοσηλεύτηκαν με ΟΣΣ. 18 
νέοι σε ηλικία ασθενείς, πληρούσαν τα κριτήρια εισόδου και συμπεριλήφθηκαν στην παρούσα μελέτη. Η μέση ηλικία 
τους ήταν 35,6 έτη (SD: 3,3 έτη) και οι περισσότεροι ήταν άνδρες (72,2%). Οι μισοί (9 ασθενείς/50%) νοσηλεύτηκαν με 
STEMI, 3 ασθενείς (16,7%) με NSTEMI και 6 ασθενείς (33,3%) με ασταθή στηθάγχη. Από τους συμμετέχοντες ασθενείς, 15 
ασθενείς (83,3%) ήταν καπνιστές, ενώ μόνο ένας από αυτούς είχε διαγνωσμένη στεφανιαία νόσο. Ο ίδιος ασθενής είχε 
ιστορικό αρτηριακής υπέρτασης και σακχαρώδους διαβήτη τύπου 2, ενώ ιστορικό δυσλιπιδαιμίας εμφάνιζαν 5 ασθενείς 
(27,8%) και έξι (33,3%) είχαν θετικό οικογενειακό ιστορικό στεφανιαίας νόσου. Στεφανιογραφία πραγματοποιήθηκε σε 
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