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Abstract: The aim of this review is to summarize the incidence, prevalence, trend in mortality, and general

prognosis of coronary heart disease (CHD) and a related condition, acute coronary syndrome (ACS). Although

CHD mortality has gradually declined over the last decades in western countries, this condition still causes about

one-third of all deaths in people older than 35 years. This evidence, along with the fact that mortality from CHD

is expected to continue increasing in developing countries, illustrates the need for implementing effective primary

prevention approaches worldwide and identifying risk groups and areas for possible improvement.
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Introduction and definitions

Cardiovascular disease (CVD) is a group of diseases that
include both the heart and blood vessels (1), thereby
including coronary heart disease (CHD) and coronary
artery disease (CAD), and acute coronary syndrome
(ACS) among several other conditions. Although health
professionals frequently use both terms CAD and ACS
interchangeably, as well as CHD, they are not the same.
ACS is a subcategory of CAD, whilst CHD results of CAD.
On the other hand, CAD is characterized by atherosclerosis
in coronary arteries and can be asymptomatic, whereas
ACS almost always presents with a symptom, such
as unstable angina, and is frequently associated with
myocardial infarction (MI) regardless of the presence
of CAD (2). Finally, CAD is usually used to refer to the
pathologic process affecting the coronary arteries (usually
atherosclerosis) whilst CHD includes the diagnoses of
angina pectoris, MI and silent myocardial ischemia (3). In
turn, CHD mortality results from CAD. For simplicity
purposes, herein we will refer to CAD as CHD. Indeed,
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the development of novel and more sensitive immunoassays
(i.e., defined as “high-sensitivity”) for measuring cardiac
troponins has contributed to substantially revised this
classification, wherein the spectrum of clinical conditions
previously defined as “unstable angina” has now been
progressively reclassified as either non-MI or MI (4).

CHD is a major cause of death and disability in
developed countries (5). Although the mortality for this
condition has gradually declined over the last decades in
western countries, it still causes about one-third of all deaths
in people older than 35 years (6-8). The Framingham Heart
Study perfectly summarizes the risk factors that contribute
to the development of CHD, providing critical information
regarding objectives for the primary and secondary
prevention of CHD.

The list of non-communicable diseases is becoming
larger and more complex. Rapid globalization, urbanization,
ageing of society, and an increase in chronic diseases pose
new challenges to modern health care systems (9,10). CVD
is preventable, but physical inactivity, nicotine abuse and
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Figure 1 Some examples of representative recent epidemiology data on CHD and MI in the USA. The figure is generated with hard data

previously published in Mozaffarian ez 2. (16). CHD, coronary heart disease; MI, myocardial infarction.

bad nutrition practices (11) (lost of traditional diet habits
in new-industrial cultures) are leading to an increase
of prevalence in most countries (12). Further, social
inequalities increase CVD-mortality (12-14) and negative
lifestyle influences such as increased physical inactivity
in more “obesogenic” environment (14) are reverting the
improvements in CVD data that were obtained in some
countries (15).

"Two common measures of disease burden in a population,
incidence and prevalence, are defined as follows. Incidence
is the number of new cases of a disease over a period of time
divided by the population at risk, whereas prevalence is the
number of existing cases of a disease divided by the total
population at a point in time. In this review, we summarize
the incidence, prevalence, trend in mortality, and general

prognosis of CHD and ACS.

Incidence, prevalence, trends in mortality, and
prognosis of CHD

The 2016 Heart Disease and Stroke Statistics update of the
American Heart Association (AHA) has recently reported
that 15.5 million persons >20 years of age in the USA have
CHD (16), whilst the reported prevalence increases with
age for both women and men and it has been estimated that
approximately every 42 seconds, an American will suffer for
an MI (see Figure 1 for a summary of representative data).
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Although the absolute numbers of CVD deaths have
significantly increased since the 1990, the age-standardized
death rate has decreased by 22% over the same period,
primarily due to a shift in age demographics and causes of
death worldwide (17). In a 2009 report that used National
Health and Nutrition Examination Survey (NHANES)
data, MI prevalence was compared by sex in middle-aged
individuals (35-54 years) during the 1988-1994 and 1999-
2004 time periods (18). The prevalence of MI was higher in
men compared with women in the two periods, but it tended
to decline in the former over time, whilst the opposite trend
was found in women. Some data based on self-reported MI
and angina from health interviews, such as those from the
NHANES, might underestimate the actual prevalence of
advanced CHD. This is likely to be due, at least partly, by
the fact that advanced occlusive CHD often exists with few
symptoms or overt clinical manifestations. Silent ischemia,
which accounts for 75% of all ischemic episodes (19),
may be brought to light by electrocardiographic (ECG)
changes on an exercise test (i.e., ST-segment depression),
ambulatory 24-hour ECG recording, periodic routine ECG
or cardiac troponins testing. Autopsy data have reported a
reduced prevalence of anatomic CHD over time in both the
general population and military personnel.

In an study which included 2,562 autopsies performed
between 1979 and 1994, the prevalence of anatomically-
evident CHD in subjects aged 20-59 years fell from 42%
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to 32% in men and from 29% to 16% in women when the
periods 1979-1983 and 1990-1994 were compared (20).
There was no significant change in prevalence in those aged
60 years or older. In an analysis of 3,832 autopsies performed
on USA military personnel (98% male, mean age 26 years)
who died during combat or due to unintentional injuries
between October 2001 and August 2011, the prevalence of
CHD was 8.5% (21). This represents a marked decline in the
prevalence of autopsy-documented CHD compared with the
rates seen during the Korean War in the 1950s (77%) and the
Vietnam War in the 1960s (45%) (21).

Data from 44 years of follow-up in the original
Framingham Study cohort and 20 years of surveillance of
their offspring has allowed ascertainment of the incidence
of initial coronary events such as MI (whether clinically
recognized or not), angina pectoris, unstable angina, and
sudden and non-sudden coronary deaths (22-24), reporting
the following observations. First, for people aged 40 years,
the lifetime risk of developing CHD was 49% in men and
32% in women whereas for those reaching age 70 years, the
lifetime risk was 35% in men and 24% in women. On the
other hand, for total coronary events, the incidence rose
steeply with age, with women lagging behind men by 10
years whilst for the more serious manifestations of CHD,
such as MI and sudden death, women lagged behind men
in incidence by 20 years, but the sex ratio for incidence
narrowed progressively with advancing age (7). The
incidence at ages 65-94 years compared to ages 35-64 years
more than doubled in men and tripled in women,
respectively. Third, serious CHD manifestations (i.e., MI,
sudden death) were infrequent in premenopausal women
and the burden of CHD was markedly higher among
postmenopausal women compared to their premenopausal
age-matched referents (22). Fourth, below 65 years of
age, the annual incidence of all coronary events in men
(12 per 1,000) more than equaled the rate of all the other
atherosclerotic cardiovascular events combined (7 per
1,000); in women, it equaled the rate of the other events
(5 per 1,000). Beyond 65 years of age, CHD was still
predominant. Coronary events comprised 33% to 65%
of atherosclerotic cardiovascular events in men and 28%
to 58% in women. Finally, the fact that angina pectoris
was more frequent in men compared with women was less
striking. In women aged <75 years, angina pectoris was more
frequent than MI as the initial presentation of CHD (23).
Furthermore, angina in women was more likely to be
uncomplicated (80%), while angina in men often occurred
after a MI (66%). MI predominated at virtually all ages in
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men in whom only 20% of events were preceded by long-
standing angina; the percentage was even lower for silent or
unrecognized MI (23,24).

In addition to sex, other factors may influence whether
the initial presentation of CHD is an acute MI or stable
angina. A case control study of adults with a first clinical
presentation of CHD as either acute MI (n=916) or stable
exertional angina (n=468) suggested that recent prior
therapy with statins and beta blockers affect the clinical
presentation (25).

The incidence of CHD has decreased over time in
developed countries. Several reports have illustrated
this trend. First, in an analysis from the NHANES I
Epidemiologic Follow-up study, in which two cohorts of
subjects were compared from 1971 to 1982 (10,869 patients)
and from 1982 to 1992 (9,774 patients) (26), the incidence of
CHD decreased from 133 to 114 cases per 10,000 persons
per year of follow-up. An even larger decline was seen in
overall CVD (from 294 to 225 cases per 10,000 persons per
year). A report from the Mayo Clinic examined the incidence
of CHD over time in Olmsted County (Minnesota) (27).
During the interval from 1988 to 1998, there was a declining
trend in the age-adjusted incidence of any new CHD (MI,
sudden death, unstable angina, or angiographically-diagnosed
CHD) from 57 to 50 cases per 10,000 persons [relative risk
(RR) 0.91; 95% confidence interval (CI): 0.82-1.01]. On the
other hand, CVD mortality has been declining recently in
the USA and in regions where economies and health care
systems are relatively advanced, but the experience is often
quite different around the world (28). Indeed, CHD is the
number one cause of death in adults from low-, middle- and
high-income countries (29). At the turn of the century, it
was reported that CHD mortality was expected to increase
approximately 29% in women and 48% in men in developed
countries between 1990 and 2020; the corresponding
estimated increases in developing countries were 120%
in women and 137% in men (30). On the other hand, the
most dramatic increments in CHD events on a percentage
basis are forecast for the Middle East and Latin America.
The experience in Asia is especially important because of
the large populations involved. The following are examples
of differing observations made across geographic regions.
In a 2014 study using World Health Organization (WHO)
data from 49 countries in Europe and northern Asia, over
4 million annual deaths were due to CVD (8). In India, CHD
may not be largely explained by traditional risk factors (31).
In China, risk factor trends complement tracking of event
rates. For example, the dramatic increase in CHD mortality
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in Beijing is attributable to higher cholesterol levels. The
mean cholesterol level was 4.30 mmol/L (166 mg/dL) in
1984 but rose to 5.33 mmol/L (206 mg/dL) only 15 years
later (32). In Latin America, declines in CVD rates have been
less favorable than in the USA, with more unhealthy trends
in physical activity, obesity, and smoking contributing to
these differences (33). Thus, international leaders have called
for action plans to avert the projected global epidemic of
CHD in developing countries (34).

Given the progression of atherosclerosis over decades,
patients are typically asymptomatic for years in spite of the
evidence of CHD. Despite lack of symptoms, the presence
and extent of non-obstructive CHD are associated with a
worse prognosis compared with patients with no evidence
of CHD (35,36). In a retrospective cohort study of 37,674
USA veterans (96% male) without prior CHD events who
underwent coronary angiography between October 2007
and September 2012 and were followed for one year, the
risk of MI increased significantly and progressively in
parallel with the extent of both non-obstructive (at least one
stenosis >20% but <70%) and obstructive CHD (at least
one stenosis >70%) (35). Compared with patients without
CHD, the risk of MI trended higher for patients with one
vessel non-obstructive CHD [hazard ratio (HR) 2.0; 95%
CI: 0.8-5.1] and was significantly greater for patients with
non-obstructive CHD involving two (HR 4.6; 95% CI:
2.0-10.5) or three heart vessels (HR 4.5; 95% CI: 1.6-12.5).
Finally, patients with non-obstructive CHD should be
considered for usual secondary prevention measures (37).

What about MI?

Relatively few population-based studies have examined
recent temporal trends in the incidence of MI, whether
overall and by type, and more contemporary assessments
of epidemiology of MI are needed to help assess the
effectiveness of primary prevention and identify areas for
potential improvement (38). Despite the declining incidence
of CHD in the USA reported in the former section of this
article, many (26,39-41), but not all (42,43), observational
studies have found no reduction in the incidence of MI
in a variety of time periods including 1971-1982 and
1982-1992 (26), 1975-1997 (39), 1994-1999 (40), and
1987-2006 (43). In a study of 5,832 Massachusetts patients
with acute MI seen between 1975 and 1997, the incidence
of MI was similar in 1975-1978 and 1997, respectively
(230 per 100,000 people in both periods) (39). In a study
of 2,816 cases of MI from 1976 to 2006 in Olmsted
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County, Minnesota, the incidence of MI decreased by
20% (186 to 141 per 100,000 population) when data of
the predominant cardiac isoform of creatine kinase (CK-
MB) in blood were applied (43). However, the use of the
more sensitive troponin assays, which began after the year
2000 and permits the diagnosis of MI when a lower area
of the myocardium is infarcted compared to CK-MB,
could have potentially masked an actual reduction in MI
incidence over time (44). All the patients included in the
studies above, with the exception of the Olmsted County
report, experienced their MI before 2000, and this potential
problem does not apply to them. Approximately one quarter
of MI did not meet CK-MB criteria after the introduction
of troponin testing (43).

Several studies have assessed the influence of sex, race or
age on the epidemiology of MI. The Atherosclerosis Risk
in Communities (ARIC) study focused on the risk of CHD
events among 360,000 residents aged 35-74 years in four
communities: Forsythe County, North Carolina; Jackson,
Mississippi; Minneapolis, Minnesota; and Washington
County, Maryland (45,46). Between 1987 and 1996, a total
of 14,942 hospitalized patients with definite or probable MI
were identified. The age-adjusted incidence of hospitalized
MI was highest in black men and lowest among white
women Although the age-adjusted incidence of first MI
was relatively stable during 1987-1996 in both genders for
white people (with non-significant trends to increase by
1.1% and 1.7% per year in men and women, respectively),
it did increase significantly in black people (4.1% and
3.9% per year, respectively). Although the study also
showed a decrease in recurrent MI in both genders (-1.9%
and -2.1% per year, respectively), it was underpowered
to assess differences based on race or ethnicity. Finally,
case-fatality rates after MI decreased significantly during
the 1987-1996 period in both genders, i.e., by -6.1%
and -6.2%, respectively. The authors hypothesized that
improvements in CHD outcome were mostly attributable
to secondary rather than to primary prevention strategies
(45-47). The Worcester Heart Attack Study has followed
up a community based cohort of residents of Worcester,
Massachusetts, for cardiovascular events (27,48-51). On
the other hand, data from ARIC community surveillance
suggests that the severity of acute MI has declined among
community residents hospitalized for incident MI, which is
one of the factors explaining the overall decline in CHD-
related mortality (52).

In a study of patients hospitalized with MI between 1975
and 1995, the age-adjusted incidence of first MI increased
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initially between 1975 and 1981 (to a peak of 272 cases
per 100,000), and then decreased until 1990, before having
a slight increase again until 1995 (184 cases per 100,000).
Among the trends observed over time, an increase in
the median age of patients presenting with MI and an
increase in the proportion of patients who were women,
had diabetes, or had hypertension were noticed. There
was no observed decrease in the crude long-term mortality
rates after MI during the study period. However, when
adjusted for temporal changes in CVD risk factors, there
was a higher 1-year survival rate in the patients presenting
in 1993 and 1995 compared with those presenting in 1975
or 1978 (RR, 1.56; 95% CI: 1.13-2.16), although the trend
was not consistent during the entire period (27,48-51).

There has been a relative increase in non-ST elevation
MI (NSTEMI) in relation to ST elevation MI (STEMI) with
time (39,40,43). For example, a report from the National
Registry of MI 1 to 5 reviewed over 2.5 million MI cases
between 1990 and 2006 (40) and found that the proportion
of MI due to NSTEMI increased from 19% in 1994 to 59%
in 2006. This change in proportion was associated with an
absolute decrease in the incidence of STEMI and either a rise
(using MI defined with CK-MB or cardiac troponin criteria)
or no change in the rate of NSTEMI (using MI defined with
CM-MB criteria only) (43). Within a large community-based
population, the incidence of MI decreased significantly after
2000, and the incidence of STEMI decreased markedly after
1999 (53). Reductions in short-term case fatality rates for
MI are due, at least partly, to a decrease in the incidence of
STEMI, a lower rate of death after NSTEMI (53), but also
to the enhanced diagnostic effectiveness of modern cardiac
troponin immunoassays for detecting minor myocardial
injury.

Although many cases of MI appear to occur without
warning, there is a large reservoir of detectable advanced
silent CHD from which these apparently sudden events
evolve. Such patients frequently have an ominous
coronary risk profile and signs of pre-symptomatic CHD.
Approximately 2-4% of the general population has silent
coronary ischemia which despite being an asymptomatic
condition can be actually detected with an exercise test
or ambulatory ECG monitoring. The prevalence of this
condition might be considerable higher in men with two
or more major coronary risk factors (10%), and especially
in patients with known CHD, e.g., 25-50% in those
with stable angina detected through exercise testing or
ambulatory monitoring (54).

The most specific indicator of the existence of silent
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myocardial ischemia in ECG recordings is a Q-wave
MI (55). In a series of reports from the Framingham Heart
Study, the following observations were made about silent
MI. First, among patients who had suffered a new MI
during routine biennial ECG, the infarct was silent in 26%
of men and 34% of women, respectively (56). In men,
the frequency of unrecognized MI was higher in diabetic
than in non-diabetic individuals (39% vs. 18%) (57).
Other large epidemiologic studies reported an overall
comparable proportion of silent MI in both genders (33%
of MI in men vs. 33-54% in women) (58-60). On the other
hand, the short-term (<30 day) mortality after Q-wave
MI has declined over the decades, but this remains to be
corroborated for long-term sequelae. A study showed that
substantial reductions in risk of CHD death and all-cause
mortality occurred over the last decades of the previous
century after Q-wave MI, coincident with improvements
in post-MI therapies and in post-MI survival of individuals
with depressed LV systolic function (61).

Silent MI, like clinically apparent MI, is strongly
associated with age, as reflected by data of 9,141 men (48)
and 13,000 women followed for 4-20 years in the Reykjavik
Study (58): for instance, the incidence went from ~0 (for
those aged ~40 years) to 3 per 1,000 man-year at age
60. The incidence of unrecognized MI might have been
underestimated in the aforementioned biennial population-
based estimates for at least two reasons: about 10% of
anterior and 25% of inferior ECG MI revert to a non-
diagnostic pattern within two years after the event, and
some unrecognized MI precipitate sudden death before they
can be discovered (e.g., type 3 MI) (62,63).

In addition to the development of new Q-waves, other
ECG signs that might reflect silent CHD or an increased
risk of CHD/CVD mortality are evidence of left ventricular
(LV) hypertrophy (LVH), intra-ventricular conduction
disturbances, and nonspecific repolarization abnormalities.
The ECG evidence of LVH had a prognosis just as serious
as the ECG evidence of MI in the Framingham Study
(64,65). Echocardiography is more sensitive than ECG
for detection of LVH. Marked deviation of the frontal
T-wave axis (-180° to -15° and 105° to 180°) is indicative
of a disturbance in ventricular repolarization and appears
to be a predictor of CHD events and mortality in older
subjects (66,67). The potential magnitude of this effect was
illustrated in the Rotterdam study of 4,781 patients aged
>55 years who were followed for a mean of four years. The
presence of T-wave axis deviation was found to increase the

risk of cardiac death (HR 3.9), sudden death (HR 4.4), and
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nonfatal cardiac events (HR 2.7) (66).

The coronary risk factor profiles of individuals with
previously unrecognized MI is similar to that of patients
with clinically recognized MI (55). However, two CVD risk
factors, hypertension and diabetes mellitus, are associated
with a higher likelihood of having unrecognized MI. Indeed,
both unrecognized and recognized MI become more incident
with severe hypertension, but the proportion of unrecognized
MI is considerably higher in hypertensive people compared
to their normotensive peers (68). This trend persisted even
when excluding from the analyses patients with diabetes or
LVH, or those receiving antihypertensive therapy. On the
other hand, diabetes was confirmed by the Framingham
Study as a risk factor for silent infarction in men but not in
women (57). In men with diabetes, the fraction of MI that
were unrecognized was more than two times higher than
in those without (39% wvs. 18%); in comparison, women
with diabetes in this study (36) as well as in the Heart and
Estrogen/progestin Replacement Study (HERS), were less
likely to have unrecognized MI (57,69).

The long-term outcomes of individuals with established
CHD have been evaluated with special attention to sex
differences. In a survey from Rochester (MN, USA)
including patients seen between 1960 and 1979, women with
angina pectoris as an initial diagnosis had a longer survival
and lower risk of subsequent MI or cardiac death than
age-matched men with the same presentation (70). This
difference did not apply to presentations with MI or sudden
cardiac arrest. A later analysis from Finland suggested
that the prognosis may not be different in women (71).
Data were collected on nearly 120,000 patients aged 45-89
years who had new onset of “nitrate angina” or “test-positive
angina”. Nitrate angina was associated with a similar
increase in coronary mortality at four years compared to the
general population in both women and men at every age
group. However, among patients aged <75 years and with
test-positive angina, the coronary mortality ratio was higher
in women. Among elderly women and men, exertional
chest pain has been linked with the same increase in RR
of coronary but not of non-coronary mortality (72). The
incidence/prevalence of MI increases progressively in older
women, especially after the age of 45 (73). Women with a
first symptomatic MI are usually ~6-10 years older than
men (by 6 to 10 years) (74) as well as more likely to have
a history of diabetes, hypertension, hyperlipidemia, heart
failure, and an unstable angina pattern (74,75).

Several studies have specifically evaluated the outcomes
in women with ACS and no ST elevation [unstable angina
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or NSTEMI (non-Q wave)]. Despite more comorbidities,
these women have a similar (76) or better outcome
than men (77-79). In the Global Use of Strategies to
Open Occluded Coronary Arteries in Acute Coronary
Syndromes IIb study, which evaluated 12,142 patients with
ACS, there was no outcome difference between genders
when considering NSTEMI patients, while women with
unstable angina had a lower rate of death or re-infarction
[odds ratio (OR) 0.65] (78). Similar findings were reported
in another study of 2,271 patients who were followed
for six years after they presented to the emergency
department for the first time with unstable angina (79).
After multivariate analysis, women had a trend toward a
lower risk of death (RR, 0.81) and a significantly reduced
risk for a cardiac event (RR, 0.83).

CHD: cause of death

CHD is the leading cause of death in adults in the U.S.,
accounting for ~one-third of all deaths in subjects over age
35 (7). The 2016 Heart Disease and Stroke Statistics update
of the AHA reported that overall death rate from CHD was
102.6 per 100,000 (16). Moreover, from 2003 to 2013, the
annual death rate attributable to CHD declined 38.0% and
the actual number of deaths declined 22.9% (16).

Although the trend has tended to reach a plateau since
1990, the overall mortality rates for CVD and CHD have
fallen in most developed countries (by 24-50%) since the
1975 (7,26,46,50,80-87). The causes for reduction in CHD
mortality were evaluated in adults aged 25-84 years in the
USA during the 1980-2000 period (85), and the following
main findings arose. First, approximately one-half of this
effect was accounted for factors like improvements in
therapy, including secondary preventive measures after MI
or revascularization, initial treatments for ACS, therapy
for heart failure, and revascularization for chronic angina
accounted for approximately one-half of the decline in CHD
mortality. The other half of this effect was due to changes
in risk factors, including reductions in total cholesterol
(24%), systolic blood pressure (20%), smoking (12%), and
physical inactivity (5%). However, the aforementioned
reductions were partly offset by increases in body mass
index and in the prevalence of diabetes (88). Similar trends
toward an outcome improvement in developed countries
have been described in an analysis of death certificates from
the WHO database (89). The following findings were noted
for the 1965-1969 and 1995-1997 periods. First, in the
USA, CHD mortality fell by 63% in men (331 to 121 per
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100,000) and by 60% in women (166 to 67 per 100,000). In
the European Union, CHD mortality fell by 32% in men
(146 to 100 per 100,000) and by 30% in women (64 to 45
per 100,000). There was some variability in Eastern Europe,
with some countries showing an increase in CHD mortality
in the early 1990s followed by a subsequent decline (Poland
and the Czech Republic). The highest CHD mortality
was found in the Russian Federation, i.e., 330 and 154 per
100,000 in men and women, respectively, for the 1995-1998
period, with these values being still similar to those for
1985-1989. In Japan, CHD mortality was much lower than
in the USA or Europe, and fell by 29% in men (50 to 36
per 100,000) and by 36% in women (28 to 18 per 100,000),
respectively. Unlike the above data, mortality from CHD
is expected to increase in developing countries (China,
India, sub-Saharan Africa, Latin America, and the Middle
East), from an estimated 9 million in 1990 to a projected
19 million by 2020 (90,91). This phenomenon is to be
expected as a consequence of social and economic changes
in these countries, resulting in higher life expectancy,
Westernized diets, physical inactivity, increases in cigarette
smoking and environmental pollution (32).

Sudden cardiac death (SCD)

There is a strong relationship between SCD and CHD (92).
Clinical and post-mortem studies as well as data from death
certificates revealed that 62-85% of patients who suffer
out-of-hospital SCD have evidence of prior CHD, 10%
have other structural cardiac abnormalities, and 5% have
no structural cardiac abnormality (93,94). A surveillance
study of SCD from Ireland concluded that the majority of
cases occurred in home and that successful resuscitation of
SCD was especially associated with ventricular fibrillation
as presenting rhythm (95). A recent study reported evidence
for the occurrence of active Coxsackie B viral infections
in people who died of MI compared to controls, and the
authors suggested that an underlying mechanism might be
disruption of dystrophin in endomyocardial tissue (96).
SCD is the initial clinical coronary event in 15% of
patients with CHD (76). In addition, SCD is the most
frequent type of death in patients with CHD, accounting
for 30% to 50% of events (97,98). The incidence of SCD
after acute MI is the same with STEMI and NSTEMI (99),
as well as with symptomatic and silent MI (100). Among
patients who have had an MI and are followed for about
four years, approximately one-half of sudden deaths occur
in the first year and one-quarter in the first three months
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(101,102). The risk is especially high in patients with a LV
ejection fraction <35%. On the other hand, although the
risk of SCD is the highest in patients with a history of prior
resuscitated SCD, MI or heart failure, approximately 80%
of SCD events occur in asymptomatic patients with no such
history (103). Among patients with CHD, the sudden death
risk in women is one-half that in men, and in asymptomatic
persons the risk for SCD is generally proportional to risk
of CVD, with the incidence lags behind men by more than
10 years (98). In both sexes, MI doubles the risk of SCD
compared with angina (98,100). In the Oregon Sudden
Unexpected Death Study (Ore-SUDS) of over 1,500 cases
of sudden cardiac arrest, the following main findings were
noted (104). First, there was no significant gender effect in
the prevalence of obesity, dyslipidemia, LVH, or history of
MI. Second, women had a significantly less risk of having
severe LV dysfunction (OR 0.51) or CHD (OR 0.34). The
outcome of women who experienced an episode of out-of-
hospital SCD was examined in a retrospective cohort study
of 9,651 men and women (105). Women were less likely
than men to have ventricular fibrillation as an initial rhythm
dysfunction (25% vs. 43%) and were more likely to have
pulseless electrical activity/asystole (73% wvs. 55%). After
adjusting for presence of ventricular fibrillation and other
factors, women had a similar rate of survival to hospital
discharge (29% vs. 28%).

Conclusions and perspectives

Although CHD mortality rates have declined over the past
four decades in western countries, this condition remains
responsible for ~one-third of all deaths in individuals over
age 35. Nearly one-half of all middle-aged men and one-
third of middle-aged women in the USA will develop some
manifestation of CHD. The 2016 Heart Disease and Stroke
Statistics update of the AHA reported that 15.5 million
people in the USA. have CHD. The reported prevalence
increases with age for both women and men. For those
US people, the lifetime risk of developing CHD with >2
major risk factors is 37.5% for men and 18.3% for women.
CVD disease mortality has been declining in the USA
and in regions where economies and health care systems
are relatively advanced, but the experience is often quite
different around the globe.
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