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Abstract

Diseases of the cardiovascular system mainly affect elderly
patients, but they are increasingly often encountered in young
individuals. It is estimated that 1 in 20 patients with ischemic
heart disease is under the age of 45 years. Only 20% of them
are women. According to the PL-ACS register, cases of acute
coronary syndromes in young women represent 0.6% of all
acute coronary syndrome cases.

The most common etiology is atherosclerosis (80%). Other
causes include dissections and spasms of the coronary arter-
ies as well as clotting disorders. Smoking tobacco is the most
important risk factor, followed by hypertension, hyperlipidem-
ia, and diabetes. The long-term prognosis is usually favorable,
but it deteriorates significantly in the event of complications.
The literature on this subject is not extensive. Most data come
from non-randomized studies of young patients conducted re-
gardless of sex.

The purpose of this paper is to present the problem posed by
acute coronary syndromes in young women.
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Introduction

For many years, diseases of the circulatory system
have constituted the primary cause of mortality in West-
ern countries, including Poland. Reports of the World
Health Organization indicate that they are responsible for
approximately 40% of all deaths in Europe (men: 36.2%,
women: 43.3%) [1]. According to the Department of De-
mographic Studies of the Polish Central Statistical Office
(GUS, Gtéwny Urzad Statystyczny), mortality due to circu-
latory diseases in Poland is 46% (men: 41%, women: 52%)
[2]. This remains the most frequent cause of death in our
country, in spite of the downward trend observed over the
last 20 years. Ischemic heart disease (IHD) mostly con-
cerns elderly individuals and shows a predilection for male
gender. However, younger patients can also suffer from

Streszczenie

Choroby uktadu sercowo-naczyniowego dotykaja gtéwnie osoby
w wieku podesztym, jednak coraz czesciej choruja réwniez mto-
dzi. Szacuje sie, ze co 20. osoba z chorobg niedokrwienng serca
jest w wieku ponizej 45 lat, a tylko 20% z nich to kobiety. Wedtug
danych rejestru PL-ACS, ostre zespoty wiencowe u mtodych ko-
biet stanowig 0,6% wszystkich ostrych zespotéw wiencowych.
Bez wzgledu na wiek najczestsza etiologie stanowi miazdzy-
ca tetnic wiencowych (80%). Do innych przyczyn u mtodych
kobiet nalezg dyssekcje i kurcze tetnic wiencowych czy tez
zaburzenia krzepniecia. Sposréd czynnikéw ryzyka na pierw-
szym miejscu znajduje sie nikotynizm a tuz za nim nadcisnie-
nie tetnicze, hiperlipidemia i cukrzyca. Rokowanie odlegte jest
zazwyczaj korzystne, cho¢ w momencie wystgpienia powiktanh
znacznie sie pogarsza.

Literatura dotyczaca tego tematu nie jest obszerna. Wiekszos¢
wiedzy jest oparta na badaniach bez randomizacji dotyczacych
ogolnie populacji mtodej bez zroznicowania ze wzgledu na ptet.
Celem tego opracowania jest przedstawienie problemu, jakim
sg ostre zespoty wieficowe u mtodych kobiet.

Stowa kluczowe: choroba wieficowa, zawat, mtode kobiety.

this disease, which happens with an increasing frequency.
Among women, the prevalence is < 1%, and among men
< 5% of the population.

The problem of acute coronary syndromes (ACS) is be-
comingly increasingly widespread among young persons,
resulting in a number of adverse health, social, and eco-
nomic effects. The course of ACS in young people is slightly
different than in the case of older individuals; this pertains
both to women and men, though it is more pronounced
among women. Regrettably, the literature on the subject
is not very comprehensive. This stems from the fact that
there are few cases of ACS among young women, and
multicenter and long-term studies need to be designed in
order to obtain study groups of sufficient size. There are
only a few studies on the subject that focus specifically on
women. Most data are acquired from studies in which male
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patients form a significant majority; these results are then
extrapolated to the female population.

Epidemiology

Many authors report that young patients with ACS
constitute 2-10% of all cases; most are men, while women
constitute only approximately 25% of this patient popula-
tion [3, 4]. The difficulties with estimating the percentage
of young ACS patients stem from the varying definitions
of “youth”. Different studies have used ages ranging from
35 to 55 to define its end. However, it appears justified to
use the age of 45 as the appropriate threshold; this is par-
ticularly significant in the case of women, as this threshold
enables the exclusion of the influence of hormonal disor-
ders during menopause on the course of coronary artery
disease. According to the conducted research, the mean
age of menopause for Polish women is 51.25 + 2 years [5].
The prevalence of ischemic heart disease among young
women (< 45 years) varies within the range of 0.1-1% of the
population, but many authors underscore that it is under-
estimated [6]. Similar values are attributed to the number
of ACS cases; only one in five young individuals with ACS
is a woman. ACS epidemiology in Poland shows no signifi-
cant differences from the image formed by data gathered
around the world. Since 2004, 459,247 cases of ACS have
been registered in the PL-ACS database; young individuals
constitute 3.5% of cases, and the sex distribution was as
follows: men 81.5%, women 18.5%. Young women consti-
tuted 0.6% of all cases [7].

Pathogenesis

The course of the disease and its consequences show
a certain dependence on the patient’s age. This pertains to
risk factors, symptoms, diagnostics, treatment, and prog-
nosis. The pathogenesis of ACS is similar for all populations
regardless of age, race, or sex; only the proportions between
them are different. Egred [6] established 4 main groups of
ACS causes in young persons: 1) atheromatous coronary ar-
tery disease; 2) non-atheromatous coronary artery disease;
3) hypercoagulable states; 4) substance misuse.

Coronary artery atherosclerosis remains the most fre-
quent cause of ACS: it is responsible for approximately 80%
of all cases and is strictly associated with smoking tobacco
and lipid metabolism disorders [8]. Atherosclerotic plaques
in coronary vessels are found in 8% of women in their
thirties; angiographic examinations typically reveal the
involvement of a single vessel [6]. Although most research-
ers have not demonstrated any significance in relation to
the distribution of the disease in individual vessels [9, 10],
it appears to be much more common in the left coronary
artery. According to Zimmerman [9], no significant lesions
are found in as many as 34% of young women undergo-
ing angiography due to ACS; this percentage for the older
population is only 18%.

The risk factors that are most closely associated with
the development of ACS are believed to include nicotin-
ism, arterial hypertension, and lipid metabolism disorders
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[11, 12]. The INTERHEART study [12] indicates that the odds
ratios (ORs) for the occurrence of myocardial infarction in
young women exposed to individual risk factors are as fol-
lows: OR = 2.86 for nicotinism, OR = 4.26 for diabetes, OR =
2.95 for arterial hypertension, and OR = 2.26 for abdominal
obesity. Interestingly, the unfavorable association between
diabetes/arterial hypertension and myocardial infarction
is more pronounced in women than in men. Most authors
point to smoking tobacco as the primary cause [9]. As many
as 92% of young patients with atherosclerosis have nicotin-
ism in their medical histories. The WHO MONICA study [13]
reported that 77% of women treated for ACS between the
ages of 35 and 39 were smokers. The relative risk (RR) for
ACS occurrence in this group is 5.3 and is proportional to
the number of smoked cigarettes [14]. According to Palmer
et al. [15], a young woman (< 55 years) who smokes 25 ciga-
rettes per day increases her risk of myocardial infarction
10-fold; as long as 5 years of abstinence is required for her
risk to become equal to that of the general population.

Infarction without the presence of significant ath-
erosclerotic lesions is much more common among young
women in comparison to older patients. The most common
causes include vascular dissection, the presence of myocar-
dial bridges, congenital or acquired anatomical changes of
the vessels, vascular spasms, and inflammatory vegetation.
Dissections of the coronary vessels constitute a very impor-
tant cause of ACS in women, especially young women, even
though their prevalence ranges from 0.1% to 0.28%. As
many as 72% of dissection cases pertain to women, most
frequently between the ages of 35 and 44 [16].

One should not forget about the increasingly frequent
pathology in the form of ACS in the course of intoxication
with substances such as cocaine, amphetamine, or canna-
bis; their strong constricting properties and the stimulation
of the adrenergic system may result in myocardial infarc-
tion [6]. The largest number of events are observed after
cocaine; apart from the aforementioned direct mechanism,
it may also cause ACS indirectly by inducing cardiomyopa-
thy, tachyarrhythmia, or infective endocarditis.

Another cause of infarction, whose frequency is insuffi-
ciently researched, is ACS in the course of neoplastic diseas-
es. It may stem from a variety of factors: changes in cellular
metabolism, activation of a number of proinflammatory
and proliferative factors, deterioration of the rheological
properties of blood, non-bacterial thrombotic endocarditis
(NBTE), or cardiotoxic chemo- and radiotherapy. According
to Ogawa et al. [17], as many as 6.5% of oncological pa-
tients had myocardial infarction confirmed in autopsy; the
most frequent neoplasms included lung cancer and tumors
of the head, neck, and the urinary tract.

It should be remembered that myocardial infarction
may be the first manifestation of a neoplastic disease. Most
often, this is a result of blood coagulation disorders, lead-
ing to coronary artery thrombosis and, consequently, type 1
myocardial infarction. Vascular thrombosis in the course of
neoplastic diseases is not limited to coronary vessels, but
may involve any blood vessel; it is known under the name
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Trousseau’s syndrome. The prevalence of this syndrome
ranges from 1 to 11% [18].

Nearly all antineoplastic agents are potentially cardio-
toxic. Agents with documented ischemic action on the my-
ocardium include cisplatin, capecitabine, fluorouracil, and
vinca alkaloids. A large number of studies have been devot-
ed to the evaluation of the influence of chest radiotherapy
on the induction and course of coronary artery disease. Ac-
cording to Jagsi et al. [19], the risk of coronary artery disease
induction is smaller than could be expected: the standard
incidence ratio (SIR) of myocardial infarction in their study
was 0.44 (95% confidence interval [Cl]: 0.21-0.70), and the
10-year risk for the occurrence of coronary artery disease
after irradiation of the chest was 2.7%, whereas for myo-
cardial infarction it was 1.2%. This is immensely important
in the case of women, as radiation therapy is an indispen-
sable element of breast-sparing therapy for mammary tu-
mors, used mainly in the population of young women.

Hypercoagulable states deserve special attention in the
female population [20-22]; they cause approximately 5% of
myocardial infarctions and are often associated with the
use of hormonal therapy (contraception) or with diseases
of the connective tissue [8, 23]. The most common include
antiphospholipid syndrome, nephrotic syndrome, factor V
Leiden gene mutation, and antithrombin Il deficiency.

The issue of hormonal therapy is not thoroughly de-
fined. On the one hand, estrogens are known to protect
women from the occurrence of circulatory diseases after
menopause, as illustrated by the fact that the incidence of
ACS among women rises significantly after menopause due
to the relative estrogen deficit. The strongest influence was
observed within the first 3 years after menopause [24]. On
the other hand, analysis of the population of young women
using contraception shows that the risk of ACS rises sig-
nificantly with the rise of estrogen content in contraceptive
pills (RR 0.9 vs. 2.3 for a 40 pg dose of ethinyl estradiol)
regardless of progesterone content [25, 26]. Oral use of
progestogen-only contraceptives (POC) is not associated
with an increased risk of ACS development (RR = 1.07) [27].
According to the data of the European Society of Human
Reproduction and Embryology (ESHRE), the OR for ACS de-
velopment in women using contraception is 2.5 and rises
significantly in the case of concomitant arterial hyperten-
sion, obesity, or diabetes [26].

Interestingly, a significant role in the case of young
women is played by family history. The results of the RATIO
study [28] indicate that women with at least one parent
who suffered from myocardial infarction are at 4 times
higher risk of ACS with statistical CNS stroke risk. Also,
stroke (hemorrhagic and ischemic) in the family history
increases the risk of ACS two-fold without influencing the
incidence of stroke [28, 29]. The association is more pro-
nounced in mother-daughter relationships than in father-
daughter relationships. The phenomenon has not been
observed in men. The research conducted by Patel et al.
[30] indicates that women whose parents suffered from
coronary events during young age (< 50 years for men,
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< 55 years for women) have higher coronary calcium scores.
Nonetheless, no relationship was observed in terms of the
angiographic location of the atherosclerotic lesions.

Socio-economic status and level of education also play
an important role in ACS etiology in women. These factors
appear to have a stronger influence on the course of ACS in
women than in men [31, 32]. Unfavorable prognostic factors
include low economic and social status, lack of education,
widowhood, type A personality, and high levels of everyday
stress. Interestingly, unemployment does not constitute
a risk factor for women (in contrast to men).

Treatment and prognosis

Many researchers devote their attention to the evalu-
ation of prognosis and its unfavorable association with fe-
male sex. Reports published around the world indicate that
the ACS prognosis is much worse for young women than for
men of the same age (the mortality rate is twice as high),
and as long as 10 years of disease progress is required for
the prognoses to become similar. The OR for ACS ending
with in-hospital death is 2.85 and is higher for women. The
same has not been observed in the evaluation of long-term
prognosis; the long-term values appear similar for both
men and women: HR = 0.93 [33]. Women more often pre-
sent with intensified symptoms of heart failure at admis-
sion (Killip-Kimball classification). Only Killip classes Ill and
IV were directly associated with poor early prognosis [4].
According to the authors of the CARDIA study [34], the risk
of death associated with ACS rises with the reduction of
left ventricular systolic function. When comparing women
from different age groups, young age is a favorable prog-
nostic factor, and total mortality rate is lower in younger
patients: 3% vs. 12.3% (p < 0.002) for mortality during the
acute phase of ACS, and 3% vs. 19.6% (p < 0.001) for the
later stage of the disease. This can probably be attributed
to the greater burden of concomitant diseases in old age.
The values presented above are directly proportional to the
length of hospital stay (7.1 vs. 8.5; p = 0.04) and morbidity
(29.35% vs. 39.7%; p = 0.02) [4].

The reasons why the prognosis in women is worse than
in men are not fully understood. The phenomenon is attrib-
uted to factors including different symptomatology, delays
in starting treatment (resulting from different disease per-
ception among women, but also from lack of vigilance by
physicians), and the use of different therapeutic schemes
depending on the sex of the patient. The differences in
disease perception have long been a subject of study.
This also pertains to coronary artery disease. In the 1990s,
Rosenfeld et al. [35] described a model for the meaning
of illness for women with coronary heart disease (“theory
of seeking understanding”). It consisted of 3 intertwined
stages (denial, acknowledgement, fear) forming a vicious
circle that delayed the diagnosis and the introduction of
treatment, influencing further prognosis. Differences can
also be found in the clinical manifestation of ACS in young
women. Myocardial infarction is rarely preceded by a long
disease history. According to British researchers, only 1/4 of
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young women have a history of stable coronary artery dis-
ease preceding ACS [36], and 69% of female patients deny
having any anginal pain. In the remaining cases, the mean
length of disease history was 10 days [37]. Studies by other
authors indicate that only 3% of patients younger than 45
years (regardless of sex) with confirmed coronary athero-
sclerosis report coronary complaints [10, 38]. The authors
also noted an increased frequency of non-specific symp-
toms of unstable angina in this group of female patients,
including deterioration of exercise tolerance, adynamia,
and symptoms of increased activity of the autonomic nerv-
ous system (tachycardia, excessive sweating). The negative
influence of healthcare on the prognosis cannot be exclud-
ed. Researchers underscore two aspects of this issue. The
first is constituted by physicians delaying the introduction
of invasive diagnostics, primarily due to the non-specific-
ity of the symptoms in young patients and similarities to
other, often more common causes of chest complaints in
young individuals, e.g., pulmonary embolisms and inflam-
matory diseases of the heart. The other aspect consists in
the disproportions between men and women in terms of
invasive treatment. It is less keenly used in women, espe-
cially in NSTEMI patients. Factors claimed to be responsible
for this phenomenon include the following: non-atheroscle-
rotic causes of ACS, greater number of non-critical lesions,
larger incidence of cardiac syndrome X, the occurrence of
Takotsubo cardiomyopathy with increased perioperative
risk for women, and more post-catheterization complica-
tions resulting from smaller vascular diameters, more fre-
quent endothelial dysfunction, and larger vascular tortuos-
ity in women [39].

Conclusions

This review of the literature shows that ACS in young
women is rare and “governed by its own rules”. The course
of ACS in women is typically more severe and is associ-
ated with worse prognosis (especially early prognosis) than
in the case of men of the same age. Non-atherosclerotic
etiology of ischemic heart disease is more likely. There is
a strong association between the presence of individual
risk factors and the incidence of ACS, particularly with
regard to nicotinism, arterial hypertension, and hyperlipi-
demia. Family history also plays an important role. As there
is still little data concerning the course and prognosis of
ACS in the population of young women, more studies and
observations are required.
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