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Sex Differences in Coronary Heart Disease
Why Are Women So Superior? The 1995 Ancel Keys Lecture
Elizabeth Barrett-Connor
Circulation. 1997;95:252-264

Attività lavorativa; 
socializzazione; aggressività 

Attività fisica;DHEAS effetti positivi negli 
uomini; estrogeni positivi per donne; parità

Abitudini voluttuarie

Menopausa

Maggiori negli uomini; diabete equilibra il rischio

Differenze genetiche legate ai cromosomi XX vs XY

Maggiore obesità centrale e quindi sindrome 
metabolica negli uomini



La medicina di genere studia le differenze sessuali, 
socio-culturali e comportamentali che influiscono 

sullo sviluppo, diagnosi e cura della malattia.

Sindrome di Yentl

L'articolo analizza i risultati di due studi 
effettuati nel Massachusset e nel Maryland su 
un gruppo di donne affette da coronaropatia 
A differenza degli uomini le donne subivano 

più errori  diagnostici, ricevevano meno cure e 
venivano sottoposte ad interventi chirurgici 

non risolutivi.

Bernardine Healy; New England Journal of Medicine 1991.



Mortalità per malattie cardiovascolari



Mortalita a 1 anno post IMA



Men Are From Mars, 
Women Are From Venus



• Compared to Men, Women have:
– Lower LV mass
– Greater contractility
– Preserved mass with aging
– Lower rate of apoptosis
– Small coronary vessels
– Lower blood pressure
– Faster resting HR
– Less catecholamine mediated vasoconstriction

ANATOMIA e FISIOLOGIA



FISIOLOGIA

• Estrogen
– Receptors on cardiac cells
– Estrogen affects hepatic gene expression
– Improved lipids
– Vascular effects: vasodilation
– Stimluates immune system

• Affects cytokine/inflammatory pathways

• Testosterone
– Increases inflammation/cholesterol



Sintomi



SINTOMI
Maschi 

• Dolore toracico oppressivo, dolore 
simile a una coltellata

• Irradiazione al dorso, collo, 
braccia, mandibola

• Cambiamenti nel ritmo cardiaco
• Dispnea
• Bruciore, nausea, vomito, dolore 

epigastrico
• Sudorazione algida
• Vertigini

Femmine

• Sintomi più lievi, spesso senza 
dolore toracico

• Insorgenza improvvisa di 
debolezza, malessere generale

• Sensazione di fastidio al torace 
al dorso, al collo





Dolore toracico -> cardiopatia ischemica?
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Test Ergometrico
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TEST ERGOMETRICO

Treadmill exercise testing

A low exercise capacity in symptomatic as 
well as in asymptomatic women is a strong 

predictor of five-year mortality. 
Diagnostic accuracy of exercise testing in 

women can be further improved by 
assessment of the angina history, oestrogen
status and the presence of major CHD risk 

factors.



ECOSTRESS

Stress echocardiography with 
exercise or dobutamine

can be an important test to 
evaluate wall motion 

abnormalities and its clinical 
value is not different between 

the two genders.
Sensitivity 88%
Specificity 86%



SCINTIGRAFIA MIOCARDICA
The accuracy of myocardial perfusion 

imaging scans used to be less in women in the 
past due to smaller vessel size and breast 

attenuation
With more advanced SPECT imaging 

techniques performed with Technetium 
sestamibi the predictive value of the scans 

has improved dramatically.
It remains important, however, to include 
signs of chest pain, electrocardiographic 

abnormalities and a low functional capacity 
in the interpretation of the scans. 

Sensitivity 84%
Specificity 94%



SCINTIGRAFIA MIOCARDICA



CORONARO-TC

Calcium scoring with EBTC or multi-slice CT is a 
very useful modality to rule out the presence of 

obstructive CHD, but the (cumulative) radiation 
exposure makes this technique less suitable in 

premenopausal women and for follow-up purposes.

In women >50 years of age who are at intermediate 
risk for CHD the absence of coronary calcium has a 

very high (99%) negative predictive value for 
obstructive coronary atherosclerosis.

In all age groups calcium scores are lower 
in women than in men



Coronarografia









ANGINA MICROVASCOLARE
At younger ages women more often have 

ACS with angiographically ‘normal’ 
coronary arteries than men.

The underlying mechanisms of this so-called 
coronary microvascular dysfunction are 
diverse and may be related to endothelial 

reactivity, low endogenous oestrogen levels, 
coagulation disorders, abnormal inflammatory 

reactions and its manifestation can have a 
substantial variability among individuals.

The prognosis of this syndrome is less 
beneficial than initially considered and often 

leads to recurrent hospitalisations and 
repeated coronary angiograms.



Microvascular dysfunction and diffuse 
coronary atherosclerosis without 

obstructive lesions is more prevalent in 
women than in men and can be better 

visualised with positron emission 
tomography (PET) and cardiovascular 

magnetic resonance (CMR) 
techniques.

PET e CMR



The Yentl Syndrome
is Alive and Well 

in 2011 Bairey Merz, EHJ 2011

→
Men > women with

with recognized 
angina/ACS

→
Men > women go to 

coronary
angiography

→
Men > women 

receive
guidelines Rx

→
Women > men death





< Sesso femminile più colpito

< L’età più interessata tra i 58-77 anni
< Disfunzione ventricolare sinistra
transitoria
< Alterazioni elettrocardiografiche che possono
mimare l’infarto acuto
< Minime alterazioni dei marcatori enzimatici di 
danno miocardico
< Malattia coronarica non critica

TAKOTSUBO
Apical Balloonig

Syndrome

Cardiomiopatia da stress



Le catecolamine: ruolo non chiaro!

Ipotesi:
1. mediano lo spasmo delle coronarie epicardiche
2. mediano lo spasmo microvascolare
3. mediano un danno miocitario diretto

•L’incremento del tono simpatico può causare
vasocostrizione coronarica in soggetti privi di 
stenosi coronariche

MA
negli studi finora effettuati non c’è evidenza
di spasmo coronarico alla coronarografia!

•Un anomalo flusso coronarico
microvascolare è stato recentemente
individuato nei soggetti affetti da 
takotsubo

MA
non vi sono sufficienti evidenze per 

sostenere tale eziologia!

•Un sovraccarico di catecolamine determina riduzione della
vitalità dei miociti attraverso un sovraccarico di calcio.
•Le catecolamine sono, inoltre, causa di produzione di 
radicali liberi dell’ossigeno.
•Sono istologicamente correlate alla necrosi a bande di 
contrazione (evidente nella s.di takotsubo).

1

2
3



At presentation in STEMI, both 
men and women have comparable 

symptoms of chest pain, but 
women tend to have more con-

comitant vaso-vegetative 
symptoms that can mask the chest 

pain, with less extensive ST-T 
elevations at admission especially 

at younger ages. Age and Gender Differences in Quality of Care and Outcomes for 
Patients with ST-segment Elevation Myocardial Infarction
Sripal Bangalore

STEMI



NSTEMI 
The therapeutic strategies should 

be different between men and women. In the 
FRISC II and RITA 3 trials, early invasive strategy 

of patients with unstable angina or non-STEMI 
ACS was proven to reduce mortality in men, but not 
in women. A meta-analysis of eight combined non-

STEMI trials has confirmed that an early conserva-
tive strategy in low-risk (biomarker-negative) wom-
en is better than an early invasive strategy, which is 
in line with the already updated ACC/AHA guide-

lines on non-STEMI in 2007.
Furthermore, after PCI women have 

significantly more bleeding complications, 
especially when glyco-

protein IIb/IIIa inhibitors are used

NSTEMI



Mortality after coronary artery bypass 
surgery (CABG) is higher in women 

compared with men and this 
difference is more pronounced in the 
younger age groups, after adjustment 

for risk factors.

Many factors influence this gender gap
• comorbid conditions at older age 
• smaller vessel size 
• more urgent procedures in women 
• presence of hypertensive heart 

disease

Uomini – donne
1-9 % vs 4.6%

CABG



RISCHIO DI MORTALITA’ POST CABG

The role of gender in coronary surgery
Justin D. Blasberg Gary S. Schwartz Sandhya K. Balaram
European Journal of Cardio-Thoracic Surgery, Volume 40, Issue 3, 1 September 2011



RIABILITAZIONE CARDIOVASCLARE

Gender differences in the efficacy of cardiovascular rehabilitation in patients after cardiac surgery procedures Journal of Geriatric Cardiology (2015) 12: 575



UOMINI DONNE

ACS



Trattamento angina stabile
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Immaginazione Realtà
In SINTESI



LE DONNE NON SONO PICCOLI 
UOMINI



DIFFERENZE

ORMONALI
GENETICHE
VOLUTTUARIE
PRESENTAZIONE CLINICA
RISPOSTA ALLA TERAPIA
OUTCOME



SOLUZIONI

MAGGIORE RAPPRESENTANZA NEI TRIALS CLINICI
MAGGIORE ATTENZIONE DA PARTE DEL MEDICO A SINTOMI
 OTTIMIZZAZIONE TEST DIAGNOSTICI NON INVASIVI
MAGGIORE «AGGRESSIVITA’» NEL TRATTAMENTO
 ………
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