
INTRODUCTION

Epidemiological data indicate that cardiovascular disease
(CVD) and depression (D) pose a huge global disease bur-
den. The Global Burden of Disease 2016 study showed that
CVD was the number one reason of years of life lost glob-
ally (Moraga, 2017). Also, it was reported that major de-
pressive disorder was the third cause of years lived with dis-
ability after low back pain and headache disorders (GBD,
2017; 2018). Both coronary heart disease (CHD) and D are
the leading causes of disability in high-income countries,
and are expected to become so globally by 2030 (Murray

and Lopez, 2013). Over the past 20 years, research has
found that not only is D more common in cardiac patients
than in the general population, but D is also a risk factor for
cardiac morbidity and mortality, independent of traditional
risk factors (Huffman et al., 2013). Besides impairing pa-
tients’ quality of life, D has profound negative effects on the
long-term prognosis of individuals with any type of cardio-
vascular disorder. These facts further underscore the impor-
tance for proper treatment of D in patients with CVD (Ye-
kehtaz et al., 2013). The role of oxidative stress (OS) in
CVD processes, such as atherogenesis, ischaemic-reper-
fusion injury and cardiac remodelling, has been increasingly
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It was concluded that depression (D) is an independent risk factor for cardiovascular diseases
(CVD), and is not related to other previously determined cardiac risk factors. Compared with non-
depressed patients, the risk of cardiac arrest increased in less severely depressed patients. D
worsens the CVD prognosis by significantly increasing the risk of recurrent coronary heart dis-
ease (CHD). Some studies suggest that OS directly increases the risk of D in patients with CVD.
Oxidative stress (OS) is considered an emergency mechanism that relates to both CVD and D
pathophysiology. The common risk factors increase the production of OS and reduce antioxidant
defences, thereby promoting the occurrence and development of interacted ischaemic CVD and
D. At present, there is insufficient evidence that routine screening of D in patients with CHD will
ultimately help improve the patient's condition. This review reiterates the need for a multidisciplin-
ary approach, which is necessary to understand, diagnose and then treat this frequent co-morbid
condition of CHD and D. Assessment of OS markers could modify risk stratification, diagnosis
and prevention and treatment of patients with both CHD and D, in patients with and without pre-
vious cardiac history.
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recognised in the past few decades. Much of the recent re-
search in these areas has focused on the role of the immune
system and inflammation in both depression and CVD. Cur-
rently, an increasing number of studies suggest that levels
of OS markers in body fluids are raised (Vichova and Mo-
tovska, 2013). The common risk factors increase the pro-
duction of reactive oxygen species (ROS) and reduce anti-
oxidant (AO) defences, thereby promoting the occurrence
and development of interacted ischaemic CVD and D (Lin
et al., 2019).

The aim of this paper was to provide a narrative review of
OS states associated with the risk of CVD in depressed pa-
tients. There is a need to find effective screening tools and
therapies to control CVD and D. At present, there is insuffi-
cient evidence showing that routine screening of D in pa-
tients with CHD will ultimately help improve the patient's
condition (Hasnain et al., 2011), which is why the study of
the relationship between CHD, D, and OS is very important.

CARDIOVASCULAR DISEASE

According to the World Health Organization data, CVD
is the leading cause of death globally, taking an estimated
17.9 million lives each year, an estimated 31% of all deaths
worldwide (World Health Organization, 2017). Prevalent
cases of total CVD nearly doubled from 271 million in 1990
to 523 million in 2019, and the number of CVD deaths
steadily increased from 12.1 million in 1990, reaching 18.6
million in 2019 around the globe (Roth et al., 2020). In Lat-
via, CVD was the most common cause of death — 54.6% of
all deaths, according to 2019 data (Çrglis et al., 2020). CVD
is a group of diseases that include both the heart and blood
vessels (World Health Organization, 2011), thereby includ-
ing CHD and coronary artery disease (CAD), and several
other conditions. CAD usually use to refer to the pathologic
process affecting the coronary arteries (usually atheroscle-
rosis), whilst CHD includes the diagnoses of angina pecto-
ris, myocardial infarction, and silent myocardial ischaemia.
CHD mortality results from CAD (Sanchis-Gomar et al.,
2016). CAD continues to be a major focus of clinical and
epidemiological research. Non-modifiable cardiovascular
risk factors, such as age, gender, family history, and race, as
well as modifiable risk factors, such as hypertension,
weight, smoking, sedentary lifestyle, abnormal lipid pro-
files, inflammatory markers, diabetes, metabolic syndrome,
and subclinical CAD, are associated with increased cardio-
vascular risk (Kuller et al., 2006; Khawaja et al., 2009).
There is a lack of a definitive correlation between high-risk
profiles, biological profiles, and the occurrence of CAD. A
number of psychological states and traits, such as D, anxi-
ety, anger, and stress, have also been implicated as potential
risk factors for CAD (Khawaja et al., 2009).

DEPRESSION AND CARDIOVASCULAR DISEASE

A multitude of studies over the past 15 years have con-
firmed that depression is associated with adverse cardiovas-

cular outcomes, independent of traditional risk factors. D in
cardiac disease is common, persistent, under-recognised,
and deadly. The prevalence of D is, compared with the gen-
eral population, significantly higher in patients with CHD
(Whooley and Wong, 2013).

There are three extensively replicated epidemiological ob-
servations regarding CHD and depression: 1) these condi-
tions are highly comorbid, 2) depression is associated with
increased risk of incident CHD and vice versa, and 3) de-
pression is a strong predictor of poor prognosis in people
with CHD (Khandaker et al., 2020). Depression, a fre-
quently occurring disease, has a bidirectional relationship
with ischaemic CVD and partially shares common risk fac-
tors (such as obesity and diabetes) and mechanisms (such as
inflammation and OS) with CVD, which are correlated with
atherosclerotic disease activity (Lin et al., 2019). More than
one-fifth of all patients with CHD are depressed (with the
risk of D highest in the most severe CHD cases), and up to
one-third of them report elevated depressive symptoms.
These are prevalence figures that are at least four times
greater than in the general population (De Hert et al., 2018).
A meta-analysis demonstrated that the overall risk of de-
pressed but otherwise healthy individuals developing heart
disease is 64% higher than for those without D (Van der
Kooy et al., 2007). Five meta analyses reported a 60–80%
increased risk of CHD in patients with D (Lin et al., 2019).
If we look at figures from the community through to those
who are hospitalised, we see rates of depression of 10% in
general practice clinics (Cassano and Fava, 2002; Brown et
al., 2009), which then increases to up to 30% in those with
CHD in outpatient clinics (Dhar and Barton, 2016). In sev-
eral studies, 17 to 44 per cent of patients with CAD also
have a diagnosis of major D (Yekehtaz et al., 2013). De-
pressive symptoms are diagnosed in less than 15% of cases
(Guck et al., 2011) and only 25% of patients with CHD and
severe D are diagnosed with psycho-emotional disorder and
approximately only half of them receive adequate antide-
pressant (AD) therapy (Moryú et al., 2016). Another
30–45% of patients with CHD suffer from clinically signifi-
cant symptoms consistent with a minor D (Celano and
Huffman, 2011), and this is a risk factor for the future of a
major D episode in patients with CHD, associated with an
increased risk of secondary acute ischaemic events, lower
interventions and increased mortality, regardless of tradi-
tional cardiac risk factors (Januzzi et al., 2000; Barth et al.,
2004; van Melle et al., 2004). Among patients with CVD
hospitalised for acute cardiac events and found to meet cri-
teria for depression during or shortly after admission, ap-
proximately 50–70% had ongoing depressive symptoms
that preceded their cardiac event (Glassman et al., 2006;
Lesperance et al., 2007) this finding is consistent with liter-
ature that describes persistent depression in patients with
stable CAD. Furthermore, rather than being a transient reac-
tion to a cardiac event, depression for many patients exists
for months or years before and persists long after the event
(Glassman et al., 2006; Lesperance et al., 2007; Huffman et
al., 2011; 2013). Basing on the literature in patients with
CVD, D is often chronic and recurrent. Among patients
with CVD hospitalised for acute cardiac events and found to
meet criteria for D during or shortly after admission, ap-

182 Proc. Latvian Acad. Sci., Section B, Vol. 76 (2022), No. 2.



proximately 50–70% had ongoing depressive symptoms
that preceded their cardiac event. This finding is consistent
with literature that describes persistent D in patients with
stable CAD. Depressed patients with unstable CAD appear
to be at even greater risk for poor cardiac outcomes
(Yekehtaz et al., 2013). D also has a significant effect on
the outcome of cardiovascular diseases in patients with sta-
ble CHD (Frasure-Smith and Lespérance, 2010). Several
previous papers suggest that depression can influence car-
diovascular function, and vice versa cardiovascular diseases
also influence affective states (Trebatická et al., 2017).
Compared with non-D patients, the risk of cardiac arrest in-
creased in less severely depressed patients. The authors con-
cluded that D is an independent risk factor for CHD and is
not related to other previously determined cardiac risk fac-
tors. This association persisted across all demographic
groups in this well designed, case-control study (Khawaja et
al., 2009). In addition, major D worsens the cardiovascular
prognosis, particularly for CHD, by significantly increasing
the risk of recurrent CHD. The relative risk of death in de-
pressed patients during the 18 months following the cardiac
event is twice that in non-depressed patients (Chauvet-
Géliniera et al., 2013). Recent studies have also shown the
harmful nature of D after myocardial infarction in terms of
rehospitalisation or getting access to cardiac rehabilitation,
which is particularly beneficial in this context (Myers et al.,
2012). In fact, non-completion rates in cardiac rehabilitation
have been shown to be in the order of 44% compared to
29% in the non-depressed group (Swardfager et al., 2011).
Although CVD and D are very different pathologies, accu-
mulating evidence reveals that CVD and D both are corre-
lated and share common risk factors, particularly obesity,
diabetes, and hypertension (Khawaja et al., 2009). Re-
searchers suggest a hybrid model like the hybrid depend-
ence of D and CHD, in which there is a bi-directional rela-
tionship between D and inflammation (Matthews, 2010). It
is worth noting that chronic inflammation of low degree is
an inalienable component of D (Adifbair et al., 2016). The
inflammatory hypothesis as a common physio-pathological
pathway in mood disorders and CVD is being put forward
more and more frequently. CHD and D share some common
patho-physiological characteristics and risk factors, such as
increased production of pro-inflammatory cytokines, endo-
thelial dysfunction, blood flow abnormalities, decreased
glucose metabolism, elevated plasma homocysteine levels
and disorder in vitamin D metabolism (Frasure-Smith and
Lespérance, 2010), cell death signalling pathway, micro-
biome-gut-brain axis (Lin et al., 2019), increased suscepti-
bility to blood coagulation due to changes in several stages
of the coagulation cascade, including activation and aggre-
gation of platelets, OS, subclinical hypothyroidism, de-
crease in the number of circulating endothelial progenitor
cells and associated processes of arterial reconstruction, in-
creased variability of heart rate, and the presence of genetic
factors (Nemeroff and Goldschmidt-Clermont, 2012). Indi-
viduals with comorbid depression and CVD may also have
imbalances in homeostatic regulation of different biological
systems, with alterations observed in the hypothalamus–pi-
tuitary–adrenal axis, renin–angiotensin–aldosterone system,
and serotonin/kynurenine pathways that are accompanied
by inflammation and endothelial dysfunction (Halaris,

2017; Mattina et al., 2019). Sympathetic outflow is in-
creased in depressed patients as compared to non-depressed
patients through negative stress effects of catecholamines
on the heart, blood vessels, and platelets. Further support of
the catecholamine association with D is that increased uri-
nary catecholamine levels are associated with negative emo-
tions and decreased social support, and high norepinephrine
and low platelet serotonin levels are associated with MI and
D. D-induced altered autonomic tone associated with low
heart rate variability leading to dysrhythmias (Khawaja et
al., 2009). The diagnosis of D can be difficult in people
with CVD, as D symptoms such as fatigue and low energy
are common in people with CVD and may also be a side ef-
fect of some drugs such as beta blockers used to treat CVD.
The diagnosis may be further complicated in such patients
by their responses to their disease, which may include de-
nial, avoidance, withdrawal, and anxiety (Carney and
Freedland, 2008; Goodman et al., 2008). Given the some-
times sudden onset of a cardiovascular event, the normal
psychological reaction to disease requires the patient to
adapt, which leads to a certain physiological D in mood, the
time to come to terms with the possible loss related to the
disease and the sometimes very much changed future pros-
pects for life (Chauvet-Géliniera et al., 2013). In a study of
hospitalised patients with a variety of cardiac conditions,
those who met criteria for clinical D during admission had
improvement of adherence (to diet, exercise, and medica-
tion) if their D improved following hospitalisation. This
suggests that reduced adherence to key secondary preven-
tion behaviours in D cardiac patients may be modifiable
with treatment of the D symptoms (Bauer et al., 2012).
Considering the negative cardiac and cognitive effects of
persistent D in patients with CHD, adequate treatment with
AD is a clinically important need in the case of CHD. Pa-
tients who respond to AD therapy within the first year of
treatment have been shown to experience significantly
lower rates of morbidity and mortality (Jiang et al., 2011).
Several studies have shown that the new generation of AD,
in particular selective serotonin reuptake inhibitors, are well
tolerated, have a satisfactory efficacy-tolerance profile and
are easy to use in patients with cardiovascular disease
(Chauvet-Géliniera et al., 2013). In addition, these mole-
cules show clinical efficacy, acting on physio-pathological
elements by improving endothelial function while reducing
the concentration of inflammation markers (C-reactive pro-
tein, interleukin-6) (Pizzi et al., 2009). In the same way, a
meta-analysis showed that selective serotonin re-uptake in-
hibitors used in the wake of an acute coronary syndrome led
to fewer re-hospitalisations (Mazza et al., 2010; Chauvet-
Géliniera et al., 2013).

CARDIOVASCULAR DISEASE, DEPRESSION AND
OXIDATIVE STRESS

Oxidative stress. OS is defined by the imbalance between
the production of reactive oxygen species (ROS) and the en-
dogenous AO mechanisms to counteract the effects of ROS
or to repair the resulting damages (Antoniades et al., 2009).
Any oxidative imbalance resulting in the accumulation of
oxidants will inflict oxidative damage on cells, such as al-
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teration of cellular macromolecules, lethal changes in ge-
netic materials, such as DNA and RNA, an increase in the
rate of cell death by programmed- and non-programmed-
cell death (apoptosis / pyroptosis / necroptosis / ferroptosis
or necrosis), and structural damage to tissues and organs
(Dhama et al., 2019). Accumulation of oxidants induces
lipid peroxidation and disturbances in physiological adapta-
tion and cellular signalling pathways, which together inflict
OS (Puppel et al., 2015). Lipid peroxidation products, such
as malondialdehyde (MDA), cause changes in the metabo-
lism of dopamine, induce the synthesis of protein reactive
dopaminergic toxins (Rees, 2007) and have an inhibitory ef-
fect on the reduction of nucleotide excision by direct inter-
action with cellular repair proteins (Feng, 2006). One of the
most important and extensively studied oxidants is MDA.
In the field of modern biology to assess OS, MDA is an ex-
tensively utilised biomarker. MDA is one of the most com-
monly used indicators of lipid peroxidation (Rio et al.,
2005) and can be more resistant than other markers of the
late stage (4-Hydroxynonenal, 8-isoprotane) of lipid
peroxidation (Mazereeuw et al., 2017). The MDA molecule
is stable and relatively inactive, compared with free radi-
cals; however, it can not only significantly affect the stabil-
ity and function of cells, but can also be indirectly involved
in the OS reaction (Voicehovskis, 2013). The most potent
AO actions are mediated by enzymes, especially superoxide
glutathione peroxidase (GPx) (Dhama et al., 2019). The
main biological role of GPx in the body is protection
against damage caused by free radicals and active forms of
oxygen (Vaváková et al., 2015). The level of serum GPx is
an excellent measure of the oxidative status of an individual
and is most often employed in diagnostics (Dhama et al.,
2019). OS is an emerging mechanism relevant to both CVD
and D pathophysiology (Adifbair et al., 2016).

Oxidative stress and depression. Studies have suggested
that depression was accompanied by OS dysregulation, in-
cluding abnormal total AO capacity, AO, free radicals, oxi-
dative damage and autoimmune response products (Liu et
al., 2015; Adifbair et al., 2016). The oxidative products in-
clude products of oxidative damage of lipoproteins, proteins
and DNA in D. Abnormal MDA levels in D have been re-
ported (Bal et al., 2012; Liu et al., 2015). Increased lipid
peroxidation has been associated with the presence and se-
verity of D symptoms (Mazereeuw et al., 2017). D is asso-
ciated not only with inflammatory reactions taking place in
the body, but also with an increased amount of pro-inflam-
matory cytokines and increased lipid peroxidation leading
to OS (Vaváková et al., 2015). Thus, many clinical studies
have accordingly associated D with an increase in the level
of OS markers and lower overall AO activity (Sarandol et

al., 2007; Cumurcu et al., 2009; Adifbair et al., 2016; Black
et al., 2015). OS can also contribute to depressive disorder
by acting on established aetiopathological components of D,
including lipid signalling, monoamine regulation and in-
flammation (Maes et al., 2011; Moylan et al., 2014). The
higher GPx activity might be a compensatory mechanism
for the excess production of free radicals in D patients (Liu
et al., 2015).

Oxidative stress and cardiovascular disease. OS activates
the immune inflammatory pathways (Moylan et al., 2014;
Liu et al., 2015). It was found that serum GPx and MDA
were significantly greater in CHD patients than in healthy
controls (Cheraghi et al., 2019). Moreover, OS is consid-
ered an important mechanism for the development of CVD
(Kander et al., 2017). In the past two decades, numerous
studies have demonstrated the importance of OS in the de-
velopment of atherosclerosis and ischaemia-reperfusion in-
jury (Vichova and Motovska, 2013). Inflammation, OS and
activation of the hypothalamus–pituitary–adrenal axis are D
and cardiac co-morbidities (Chauvet-Géliniera et al., 2013).
OS may be an early causative factor in CVD pathology
rather than a late consequence (Trebatická et al., 2017). Re-
sults of studies (Pezeshkian et al., 2001) showed that MDA
levels increased significantly in heart diseases. Some other
studies also reported increase of MDA and GPx levels in
patients with CAD (Pezeshkian et al., 2001).

Studies have also reported increase of MDA and GPx levels
in patients with coronary artery disease. GPx activation was
significantly higher in patients with coronary artery disease
than in healthy controls (Kaya et al., 2012). It has been
demonstrated that AO enzyme activities are reduced in
CHD, and this is linked to the increased disease risk. Many
studies have indicated that free radical generation increases
and AO defences decrease in response to increased OS in
CHD patients. Activity levels of the AO enzymes GPx, and
non-enzymatic AOs, are considered as predictors of CHD
(Vichova and Motovska, 2013; Cheraghi et al., 2019). Heart
failure under both acute and chronic conditions is associated
with increased levels of OS markers (eg, MDA, GPx).
These findings suggest that CHD status may be determined
by OS activity rather than the degree of coronary stenosis.
Elevated concentrations of a variety of OS markers were
linked with a more frequent occurrence of cardiac events
(Vichova and Motovska, 2013).

Oxidative stress as a mediating factor between depres-

sion and coronary heart disease. The hypothesis that in-
flammation and OS are factors in both mood disorders and
CHD seems to be growing stronger (Chauvet-Géliniera et

al., 2013). Increased lipid peroxidation may be particularly
relevant to D symptoms among patients with CAD, given
the involvement of OS in that condition (Mazereeuw et al.,
2017). Moreover, other research confirmed that the OS di-
rectly increases the risk of D in patients with CVD, whereas
it increases the risk of CVD in depressed people. In sum-
mary, the common risk factors increase the production of
OS and reduce AO defences, thereby promoting the occur-
rence and development of interacted ischaemic CVD and D
(Lin et al., 2019). It has been shown that depressed patients
have elevated levels of platelet adhesion and aggregation
leading increased risk for cardiovascular events (Nezafati et

al., 2015). OS can independently and directly affect stroke,
CHD and D (Lin et al., 2019). Several pieces of evidence
have pointed to the involvement of altered tryptophan me-
tabolism in inflammation and the development of mood dis-
orders (Mattina et al., 2019). Higher levels of serum kyn-
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urenine compared with tryptophan, have been demonstrated
in CVD patients and provide evidence for altered kyn-
urenine synthesis (Wirleitner et al., 2003). The kyn-
urenine/tryptophan ratio, as well as other kynurenine me-
tabolites, are strongly associated with increased risk of poor
outcomes following stroke (Brouns et al., 2010) and cardio-
vascular related mortality in the general population (Zuo et

al., 2016). Furthermore, CHD patients with D show greater
serum kynurenine/tryptophan ratio compared with those
without D (Nikkheslat et al., 2015), suggesting that D cou-
pled with CHD leads to increased activation of the kyn-
urenine pathway (Mattina et al., 2019). Activation of the
kynurenine pathway following chronic inflammation is
modified to increase the production of neurotoxic metabo-
lites and release ROS, resulting in lipid peroxidation and
neurodegenerative brain changes (Wang et al., 2015; Jeon
and Kim, 2017).

Oxidative stress and antidepressant therapy. There is an
increasing body of evidence supporting that D may be asso-
ciated with changes in OS markers and that AD agents (es-
pecially long-term treatment) may increase AO defences. It
is possible that augmentation of AO defences may be one of
the mechanisms underlying the neuroprotective effects of
ADs observed in the treatment of D (Celano and Huffman,
2011). Meta-analysis supports the facts that the serum total
AO capacity, paraoxonase and AO levels are lower, and the
serum free radical and oxidative damage product levels are
higher, in D patients than in controls. Also, the AO levels
are increased and the oxidative damage product levels are
decreased after AD medication (Liu et al., 2015). In fact,
the use of selective serotonin reuptake inhibitors may pre-
vent developing atherosclerotic plaques and also arterial
thrombosis (Nezafati et al., 2015). Normalisation of the lev-
els of ROS and AO activity after successful AD therapy
(Cumurcu et al., 2009) suggests that OS mechanisms can be
especially important in the study of pathophysiology and
prognosis of D (Adifbair et al., 2016). Among patients with
heart failure, those who respond to AD therapy within the
first year of treatment have been shown to experience sig-
nificantly lower rates of morbidity and mortality (Jiang et

al., 2011). Several lines of evidence indicate that different
cardiovascular considerations should be evaluated in pa-
tients who need to take AD medication (Yekehtaz et al.,
2013).

CONCLUSION

Despite the potentially important role of the OS in patho-
genesis of CHD and D, there are only a few studies on the
role of OS in the development of D in patients with CHD.
Furthermore, the role of OS in stable CHD recurrence in pa-
tients with stable CHD and D has not been studied previ-
ously. Assessment of OS markers could modify risk stratifi-
cation, diagnosis and prevention and treatment of patients
with both CVD and D, in patients with and without pre-
vious cardiac history. Appropriate, individualised AD ther-
apy by reducing the level of OS may help reduce the risk of
CVD (both primary event and recurrence) in patients with

D. This requires further longitudinal, large-sample size, co-
hort studies to provide more conclusive outcomes.
Summarising all of the above, a retrospective case-control
study is necessary to identify and examine the relationship
between the severity of D symptoms and indicators of OS in
primary stable CDH patients and in patients with recurrent
stable CHD.
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DEPRESIJAS UN OKSIDATÎVÂ STRESA MIJIEDARBÎBA STABILÂ KORONÂRÂ SIRDS SLIMÎBÂ

Depresija (D) ir neatkarîgs kardiovaskulâro slimîbu (KVS) riska faktors, nesaistîts ar citiem iepriekð noteiktiem sirds slimîbu riska
faktoriem. Pacientiem ar mazâk smagu depresiju tika konstatçts lielâks sirdsdarbîbas apstâðanâs risks nekâ pacientiem, kuriem depresijas
nebija. D pasliktina KVS prognozi, ievçrojami palielinot atkârtotas koronârâs sirds slimîbas (KSS) risku. Daþi pçtîjumi liecina, ka
oksidatîvais stress (OS) tieði palielina D risku pacientiem ar KVS. OS tiek uzskatîts par mehânismu, kas saistîts gan ar KVS, gan ar D
patofizioloìiju. Kopçjie riska faktori palielina OS izstrâdi un samazina antioksidantu aizsargspçjas, tâdçjâdi veicinot mijiedarbotu iðçmisku
KVS un D raðanos un attîstîbu. Paðlaik nav pietiekamu pierâdîjumu tam, ka profilaktisks D skrînings pacientiem ar KSS palîdzçs uzlabot
pacientu stâvokli. Ðajâ apskatâ atkârtoti uzsvçrta nepiecieðamîba pçc daudzdisciplinâras pieejas, lai izprastu, diagnosticçtu un pçc tam
ârstçtu ðos bieþi vien vienlaicîgi sastopamos saslimðanas gadîjumus ar KSS un D. OS maríieru novçrtçjums varçtu mainît riska
stratifikâciju, diagnostiku, profilaksi un ârstçðanu pacientiem, kuriem ir KSS un D, gadîjumos ar un bez iepriekðçjâm sirds slimîbâm
anamnçzç.
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