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Acute Coronary Syndrome
in Young Adults: Does really exist?
Findings from a retrospective study

Konstantinos Koutsampasopoulos,' loakeim Kirmpas,? Sofis Paradeisis,?
Athanasios Zotos,* Michail Voulgaris,? Christina Ouzouni,*
Konstantinos Nakakis,” Konstantinos Papaioannou?

Introduction: Acute coronary syndromes (ACS) among young adults are
extremely rare, poorly studied and the cardiovascular risk underestimated.
Purpose: To 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.'?

ACS in young adults is extremely rare and poorly stud-
ied and the cardiovascular risk underestimated.>* 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 patients® 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.5"

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 troponinT, creatine kinase (CK) or
its MB isoenzyme (CK-MB) and this was done according to
the European Society of Cardiology guidelines."'
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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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Table 1. Baseline characteristics of young patients with ACS.

overall STE-ACS NSTE-ACS P CHD NO CHD P

(n=18)
Age in years. mean + SD 35.6+3.3 35.0x1 36.2+1.3 0.321 35.0£0.9 36.7t 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 1(5.6)
Previous smoker 2(11.1)
Occasional smoker 2(11.1)
Current smoker 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+94 0.729 185+ 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 1 0 1 0.437 1 0 0.647
Type 2 1 1
Family history
of premature CAD 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

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 (PCl)];
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
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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 PCl 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 PCl, 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

251



EPEYNHTIKH EPTAZIA - ORIGINAL PAPER

ACUTE CORONARY SYNDROME IN YOUNG ADULTS: DOES REALLY EXIST?

Table 2. Coronary Angiography findings.

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

ACS STEMI, n (%) 9(50) 8 1 0.06
NSTEMI, n (%) 3(16.7)

UA, n (%) 6(33.3)

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

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 PCl 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.'

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.''” Comparing results of the current
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study with other epidemiologic studies in Greece, smok-
ing was more common in younger than in older patients
suffering from ACS."7-'8

Zimmerman et al° 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,'® 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.

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.'622!

Hypertension and diabetes mellitus appear to be less
common in young patients with CHD than in older pa-
tients.> 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.*?2

In most studies, young patients usually have multiple
risk factors for CHD.?-2* 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.>*?* 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-
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tery.>?>-% |n 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.?

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.®

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
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Bl EAAXI1OTA KAl UTTOEKTIUATAL O KAPOIAYYEIAKOG KivOuvoc. ZKOmag: Na eKTIUNOEl 0 EMMOAACUOC TNG OTEPAVIAING VOCOU
o€ aoBeveic NAKiag HIKpOTEPNC TWV 40 ETWV, va TPOGSIOPIGTOUV Ol TTAPAYOVTECG KIVOUVOU TOUC YIa OTEQAVIAIA VOCO,
KaBW¢ KAl va CUCXETIOTOUV HIE EUPHATA OTEQAVIAiwY ayyeloypa@iwyv. YAIko kat MéBodog: H mapoloa avadpopikn
MENETN OXeSIAOTNKE XpnolpomolivTag Sedopéva amo Ta apyxeia VOONAEUOUEVWV a0OEVWV EMAPXIAKAG KAPSIOAOYIKAG
KAVIKNG. ZUUTTEPIANPONKAV OA0oL 01 a00eVEIC KATW TWV 40 ETWV, TTOU VOONAEUTNKAV OE JIa XPOVIKH TTEpiodo TecoapwY
ETWV KAl KATAYPAPNKAV Ol TTAPAYOVTEG KIVOUVOU OTEPAVIAINC VOOOU TOUC, KABWCE ETTIONC KAL TO ATTOTEAECA TNG OTE-
@avioypagiag Touc. AmoteAéopata: 1.004 aoBeveic e péon nAikia 68,3 €tn (SD: 12,84 1) voonAeuTtnkav pe OXX. 18
véol o€ nAikia acBeveig, MAnpovoav Ta KPITHPLA EI0OS0U Kal CUPTTEPIANPONKAV oTNV TTapouca YeAETN. H péon nAikia
Toug ATav 35,6 €1n (SD: 3,3 €tn) Kat ol mepLoodTEPOL ATAV AVOPEC (72,2%). O1 Hiooi (9 acBeveic/50%) voonAeutnKav pe
STEMI, 3 aoBeveic (16,7%) pe NSTEMI kat 6 aoBeveic (33,3%) pe actabry otnBdyxn. Ao Toug CUPHETEXOVTEG aoBevEic, 15
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(27,8%) kat £€1 (33,3%) gixav O€TIKS OIKOYEVEIOKO IOTOPIKO OTEPAVIAIAG VOOOU. ZTEPAVIOYPAPia TTpayaTOTTOIOnKE o€
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15 a0Beveic (83,3%), evw €€1 a0Beveic (33,3%) BpEOnKav pEe PUOIOAOYIKEG OTEPAVIAiEC apTNPiES. Zupmépaopa: Ta OXX
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vd0O0C eVOC aYYEIOU I PUCIONOYIKEC OTEQAVIAIEC APTNPIEC.
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