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BACKGROUND  

• Acute coronary syndrome (ACS) is rarely 

encountered in young adults and may have 

unusual causes  [Thrombophilia,Kawasaki] 

 

• Data on incidence, risk factors and clinical 

outcome of ACS in this particular subset 

are limited. 

 

• On currently available evidence, young 

patients represent 0,4% - 19% of all ACS 

cases, depending on the cut-off age used 

(<45-35-30 years) 





Cardiac Transplantation[n=262]-IVUS Study 

Tuzcu EM. Circulation 

2001;103:2705   
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1. RISK FACTORS  ACCORDING TO AGE GROUP 

<45y 

n=544, n(%) 

45-54y 

n=1,518, n(%) 

> 54y 

n=7,311, n(%) 

p 

MALE  85.3 75.5 54.6 <0.001 

DIAB   22.0 38.3 47.1 <0.001 

HP     30.5 51.1 69.1 <0.001 

DYSLIP 77.4 77.0 74.9 0.123 

SMOKE 65.9 50.3 25.6 <0.001 

FH       23.6 17.5 8.9 <0.001 



2. PRESENTING SYMPTOMS ACCORDING TO AGE GROUP 

Symptoms  <45y 

n=544, n(%) 

45-54y 

n=1,518, n(%) 

> 54y 

n=7,311, n(%) 

p 

Typical 

angina  

86.3 85.9 76.5 <0.001 

Atypical 

angina  

9.0 10.1 13.6 <0.001 

Chest pain  95.4 95.5 89.2 <0.001 

Dyspnea  14.2 18.9 34.5 <0.001 

Cardiogenic 

shock  

7.5 8.6 9.6 0.182 

Cardiac arrest  6.3 5.3 3.8 0.002 

Syncope  4.4 6.3 5.2 0.297 



3.IN-HOSPITAL OUTCOME  

Outcome  <45y 

n=544, n(%) 

45-54y 

n=1,518, n(%) 

> 54y 

n=7,311, n(%) 

p 

Congestive 

heart failure  

25.6 33.0 49.1 <0.001 

Cardiogenic 

shock (killip 4) 

9.2 11.2 17.6 <0.001 

Major bleeding  2.6 4.3 6.5 <0.001 

Death  7.4 7.2 14.1 <0.001 

Length of stay 

(day) 

5.0 3.6:9.8 4.0:12.8 <0.001 



Shoeneuberger et al. Intern J of Cardiology 148: 2011. 

THE AMIS PLUS COHORT 1997-2008 

1.Baseline Characteristics 

< 35y (n=195) 

> 35 y (n=28.600) 

Age Chest pain STEMI Cocaine 

abuse 
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Shoeneuberger et al. Inter J of Cardiology 148: 2011. 

THE AMIS PLUS COHORT 

2.Treatment and outcome 
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CASS  Study: Seven-year survival curve of younger versus older men after 

MI.[84% VS  75%] 



CASS Registry:Seven-year survival curve of younger versus older women[90% 

vs  77%] 



         

PATHOGENESIS 

The causes for MI among patients aged less 

than 45 can be divided into four groups: 

  

• Atheromatous CHD  

 

• Non-atheromatous CHD  

 

• Hypercoagulable states 

  

• MI related to substance misuse  



Survival in 100 pts< 30 years with ACS 

Puricel S.  Swess Med Weekly: 29 July 2013;143 



I. ATHEROMATOUS CAD 

• The atheromatous process starts in 

early childhood. In a necropsy study 

of 760 young adult patients who 

died of various causes, advanced 

CHD was found in 20% of men and 

8% of women aged 30- 34 yrs . 

 

• The pathological determinants of 

atherosclerosis in youth (PDAY) 

study and Bogalusa heart study also 

reflect  similar trends. 













I. ATHEROMATOUS CAD                      

Angiographic findings 

• Significantly differed in 

patients <45 years.  

• Increased prevalence 

of normal coronary 

arteries (up to 18%) 

and minor coronary 

abnormalities in the 

CASS study.  

• Single vessel disease 

was found in 38% of 

subjects. 
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CASS Registry: Seven-year survival curve of patients with zero-vessel 

disease (normal coronary arteries and nonobstructive narrowing) versus 

those with obstructive coronary disease. 



I. ATHEROMATOUS CAD 

Smoking 

• The aetiology of atheromatous CHD 

was linked to the conventional risk 

factors as in adults. Among young 

patients with reported atheromatous 

process, cigarette smoking was 

found in up to 92%. 

• In a study of patients who had PCI, 

the prevalence of smoking was 

found to be higher in patients < 40 

years as compared with patients 

over 60 years (58.7% and 43%, 

p<0.01). 







I. ATHEROMATOUS CAD 

Family History of CAD 

• In a study done in London among young patients with MI, 

positive family history of premature CHD was found in 

39%.  

 

• The children born of parents with premature CHD have 

more lipid abnormalities, insulin resistance, and obesity 

strengthening the belief of a common genetic linkage.  

•   

• These people tend to have more arterial abnormalities than 

the rest of the patients who had MI < 45 years . 





I. ATHEROMATOUS CAD  

Lipid abnormalities  

• Especially hyper-

triglyceridaemia and low 

HDL were found to be 

more common in 

patients who had their 

MI <45 years. Apart 

from overt diabetes, 

impaired glucose 

tolerance was found in 

65% of young survivors 

after MI   
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Rallidis L, et al. Biomarkers 2009;14:401-5. 

Υπερχοληστερολαιμία απαντάται σε ποσοστό 74% 

Xαμηλή HDLχολ (<40 mg/dl) απαντάται σε ποσοστό 52% 



I. ATHEROMATOUS CAD  

Novel risk factors  
• Conventional risk factors play a larger part in younger 

patients who had MI. 

 

• Emergence of novel risk factors for CHD like 
hyperhomocysteinaemia and lipoprotein (a) among 
adults of different age group may have the same clinical 
implications in younger people. 

 

• Premature CHD is a rapidly progressive form of 
atheromatous process. 

• Entirely unexplored areas like anger and psychosocial 
stress can add a significant morbidity and were 
associated with MI and coronary artery calcification in 
young adults. 



Oμοκυστεΐνη 

 ● Φυσιολογικά κυμαίνονται 

από 5-15 μmol/l  

 ● Ανεπαρκή δεδομένα για την 

εμπλοκή στην πρόκληση 

πρώιμης ΣΝ                           
(Ogawa M. Thromb Res 

2003;109:253-8, Nikfardjam M. 

Thomb Res 2001;103:S35-9) 

1) Δυσλειτουργία ενδοθηλίου μέσω 

ελάττωσης της παραγωγής του ΝΟ 

2) Ευόδωση θρόμβωσης 

ενεργοποιώντας τα αιμοπετάλια και 

επίσης επάγοντας την παραγωγή 

του ιστικού παράγοντα 

3) Επιτάχυνση οξείδωσης της LDL  

4) Αύξηση οξειδωτικού stress 

Σχέση ομοκυστεΐνης και 

αθηροθρομβωτικής διεργασίας 

22% νεαρών εμφραγματιών έχει επίπεδα ομοκυστεΐνης >15 μmol/l 

[Ραλλιδηs 2009 ] 

 



II. NON-ATHEROMATOUS CAD 

Congenital Coronary Abnormailties 

• Can present for the first time as MI 
in young adults. rare and may be a 
surprise to the cardiologist  

• Myocardial bridging, been 
reported in young people presenting 
with MI. can result in significant 
ischaemia during systolic 
contraction and can result in MI.  

• PCI and surgical splitting were found 
to be more useful than medical 
management in this group of 
patients. 



II. NON-ATHEROMATOUS 

CORONARY ABNORMALITIES 

• Coronary artery dissection can occur 

spontaneously in young adults. The chest 

pain is often atypical and women are at a 

higher risk during their peripartum period. 

•   

• LAD was found to be the culprit artery in 

most of the cases. 

•  Unfortunately the diagnosis is often made 

at necropsy. Successful treatment with 

stenting or surgery has been reported. 



II. NON-ATHEROMATOUS CORONARY 

ABNORMALITIES 

• Septic vegetation from infected aortic valve was reported 
to have caused MI in younger people. Intravenous drug 
misusers are at a higher risk. 

 

• MI has been reported to occur as a result of bacteraemia in 
the absence of vegetations in young people.Management 
entails treatment of the underlying source of sepsis as well. 

•   

• coronary artery aneurysms:  rare cause of MI in younger 
adults the mechanism either attributable to embolisation from 
the aneurysmal sac or extra luminal compression. 

 

• Paradoxical embolisation from right to left, through a patent 
foramen ovale, leading to MI has also been reported.  



III. RECREATIONAL DRUG 

USE 

• The diagnostic challenge in confirming MI is 
complicated by the increased prevalence of false 
positive creatinine kinase rise. Serious arrhythmias 
including ventricular tachycardia can occur in cocaine 
users in the absence of MI.Apart from MI, cocaine use 
has been associated with cardiomyopathy, 
tachyarrhythmias, and endocarditis. 

 

• Amphetamine and marihuana use can result in MI but 
the data are limited. Binge drinking of alcohol has also 
been reported to be associated with developing MI in 
a young person, although the mechanism is not 
entirely clear. 

 



III. RECREATIONAL DRUG USE 

• Cocaine use is associated with various cardiac 

complications including MI. Among young patients 

admitted with non-traumatic chest pain in the ER, 

cocaine use was found to associate with the clinical 

presentation in 48%. 

•   

– A detailed history is vital as cocaine effects can 

present up to 76 hours after its use. Most of 

the patients who misuse cocaine are also found 

to be smokers and this makes them more 

vulnerable for MI.  



III. RECREATIONAL DRUG USE 

• MI was diagnosed, based on an increase 

in cardiac troponins, in 6% of the people 

admitted to the emergency department 

after various complications after cocaine 

use.  

 

• Cocaine use results in acute MI by various 

mechanisms including coronary 

vasospasm and hypercoagulability in the 

background of heightened sympathetic 

activity.Long term cocaine use also results 

in hastened atherosclerosis. 



ACS AND COCAINE USE : 

Annual Prevalence  according to patient history and urine test 

Carirllo X. Eur. Heart Journal; 2011,32   



ACS AND COCAINE USE 

Prevalence  according to pt history and urine test   by age group. 



VI. HYPERCOAGULABLE 

STATES 

• Nephrotic syndrome is associated with 
hypercoagulability attributable to the combination of 
various factors like disturbances of the fibrinolytic 
system, dyslipidaemia, and a decrease in 
anticoagulant factors. Reduction in concentration of 
antithrombin III, a coagulation inhibitor was particularly 
responsible for the thrombophilic tendency in most of 
the subjects. 

 

• Factor V Leiden mutation is associated with a 
procoagulant state and has been reported to result in 
MI in young people; smokers are particularly at higher 
risk.Contraceptive pill use increases the risk of 
developing MI in young women because of its 
procoagulant activity.  



Γενετικοί θρομβογόνοι πολυμορφισμοί σε νεαρούς  
εμφραγματίες 

1) Πολυμορφισμός της 

μεθυλενοτετραϋδροφυλλικής αναγωγάσης 

677C->T 

2) Πολυμορφισμός G1691A του γονιδίου του 

παράγοντα V (παράγων V Leiden) 

3) Πολυμορφισμός G20210A της προθρομβίνης 



Θρομβογόνοι πολυμορφισμοί σε 
1210 άτομα με ΕΜ <45 ετών και 

1210 μάρτυρες 

Circulation 2003;107:1117-22 Rallidis L, et al. Thromb Haemost 

2003;90:272-8 

Θρομβογόνοι πολυμορφισμοί 
σε 70 άτομα με ΕΜ ≤35 ετών 

και 260 μάρτυρες 

Παράγων V Leiden δεν συνδέεται      

πρώιμο ΕΜ 

Πολυμορφισμός G20210A της 

προθρομβίνης; 



IV. HYPERCOAGULABLE 

STATES 

• Antiphospholipid syndrome is associated 
with recurrent arterial and venous thrombosis. It 
is often the disease of the young in their 30s. It 
can be primary or secondary associated with 
other autoimmune diseases like systemic lupus 
erythematosus. 

 

•  Thrombotic occlusion of a coronary artery can 
result in acute MI. These patients tend to have 
premature atherosclerosis and increased platelet 
adhesiveness.   

•  The titres of antiphospholipid antibodies need 
not be associated with disease activity and 
detailed evaluation is recommended to arrive at a 
diagnosis in suspected people. 



Αντιφωσφολιπιδικό σύνδρομο 

1) Αυτοάνοσο νόσημα που συνδέεται με αγγειακές θρομβώσεις και 

αυξημένη νοσηρότητα κατά την εγκυμοσύνη 

2) Θέσεις αρτηριακών θρομβώσεων (εγκεφαλικές >στεφανιαίες αρτ) 

Διαγνωστικά κριτήρια (οριστική ≥1 κλινικό + ≥1 εργαστηριακό) 

Κλινικά:  

●  Αγγειακές θρομβώσεις: αρτηριακές, φλεβικές ή μικρών αγγείων                 

●  Αυξημένη νοσηρότητα κατά την εγκυμοσύνη: απώλεια ≥1 εμβρύων < ή 

>10η  εβδομάδα, πρόωρος τοκετός <34η εβδομάδα συνεπεία εκλαμψίας ή 
σοβαρής προεκλαμψίας, ≥3 αυτόματες αποβολές <10η εβδομάδα 
εγκυμοσύνης 

Εργαστηριακά (τουλάχιστον 2 προσδιορισμοί, απόσταση ≥3 μηνών): 

●  Αντιπηκτικό του λύκου 

●  Αντισώματα κατά καρδιολιπίνης (IgG και/ή IgM) [>40 U] 

●  Αντισώματα κατά αντι-β2-γλυκοπρωτεΐνης Ι (IgG και IgM) 

George D. Progr Cardiovasc Dis 2009;52:115-25.  



CONCLUSION  

• Although MI, fortunately, is an uncommon entity in 
young adults , it constitutes an important problem for 
both the patient and the treating physician. 

•   

• It has a devastating effect on the more active lifestyle 
of young patients. 

•   

• These young patients also have a different risk 
factor profile, clinical presentation, and prognosis in 
comparison with older patients, which has to be taken 
into consideration when treating these young adults 
presenting with MI. The increased prevalence of risk 
factors for CHD may set up an alarming trend.  



CONCLUSION 

• Substance misuse, coronary artery anomalies, 
premature coronary artery disease, and 
hypercoagulable state have to be considered in all 
young patients with suspected MI   

•  Early stabilisation should be followed by risk 
stratification, and early revascularisation, where 
appropriate, should be offered as it carries a better 
clinical outcome. Risk factors modification should be 
emphasised.  

 

• It is strongly emphazised the importance of 
secondary preventive measures in all young 
patients admitted with ACS as the long term 
mortality can reach up to one third if not treated 
appropriately.  





THANK YOU 



CLINICAL PRESENTATION OF 

MI IN THE YOUNG PATIENT, 

Clues 

• In every young with MI, use of recreational drugs in the 

recent times should be recorded. Family history of 

premature CHD, risk factor profile such as smoking, 

obesity, diabetes, and dyslipidaemia would give better 

clues as to the likelihood of atheromatous coronary 

artery disease. 

•  History of recurrent venous and arterial 

thrombosis should also be reported.  









Panagiotakos D, Rallidis L, Pitsavos C, Stefanadis C, Kremastinos D. Int J Cardiol 2007;116:371-5 



Young MI 

pts (n=144) 

Controls 

(n=103) 

p 

Heterozygotes 

(CT) 

42.4% 41.7% NS 

Homozygotes 

(TT) 

27.1% 14.6% 0.02 

Young MI 

pts + CHD 

(n=110) 

Young MI 

pts – CHD 

(n=34) 

Controls 

(n=103) 

Homocysteine 

(mmol/l) 

12.7  6.6 17.6  12.2 11.8  4.9 

Homozygotes 

(TT) 

21.8% 44.1% 14.6% 

Rallidis L, et al. Atherosclerosis 2008;200:115-20 

H παρουσία του γονότυπου ΤΤ συνδεόταν με 3,4 φορές μεγαλύτερο κίνδυνο 

(p=0,03) για ανάπτυξη πρώιμου ΕΜ με «φυσιολογικά» στεφανιαία αγγεία 

Συμπερασματικά 

Η ομοζυγωτία του πολυμορφισμού της ΜTHFR 677C->T φαίνεται να ευνοεί 

την ανάπτυξη ΕΜ σε άτομα που έχουν μικρό αθηρωματικό φορτίο 



II. NON-ATHEROMATOUS 

CORONARY 

ABNORMALITIES 

• Coronary artery dissection can occur 

spontaneously in young adults. The 

chest pain is often atypical and women 

are at a higher risk during their 

peripartum period.  

 

• LAD was found to be the culprit artery in 

most of the cases. Unfortunately the 

diagnosis is often made at necropsy. 

Successful treatment with stenting or 

surgery has been reported. 



       EPIDEMIOLOGY 

• The incidence of CHD is declining  in all age groups. 

The actual prevalence is 0.5% in men and 0.18% in 

women aged 35 - 44 years, 20.5% in men, and 

17.1% in women > 60 years. 

• In fact, the figures in young patients may be lower 

than actual because of atypical presentation and 

reluctance to submit themselves for further 

investigations.  

• However, CHD in younger population <40 years  

represents  only 3% of all patients with CHD.  


