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ARTICLE INFO ABSTRACT

Qabul qilindi: 02-October 2023 yil Over the past few decades, the mortality rate in acute
II:I/[a ‘}jllum_llr_ldg_ 261’ gc‘ioger 220022333’1!1 coronary syndrome (ACS) has sharply decreased: from
ashrqiiind: 2 4- Detober Y 10.4% in 1990 to 6.3% in 2006 [1]. The increase in

- ,KEY WORDS survival rates among patients with ACS, in particular,
cardiogenic  shock, treatment, . , .
therapy, occurrence. may be a:s‘socmt(.ed with a.dvances in drug therapy and
interventional interventions [2-4]. Many of these
treatment options are aimed at the treatment of
cardiogenic shock, a relatively frequent complication of
ACS, with a mortality rate ranging from 50% to 80%
[2]. Despite the need for detailed, evidence-based
treatment algorithms for this population of critically ill
patients, the existing data is insufficient to create them.
The article describes the pathophysiology of
cardiogenic shock, structures the information that must
be taken into account when choosing treatment, and
lists the achievements of modern clinical practice.
Cardiogenic shock is defined as a state of
hypoperfusion and dysfunction of peripheral organs
that develop due to a significant decrease in cardiac
output.

Most often, the causes of its development are acute myocardial infarction (MI) and left
ventricular insufficiency, less often shock can be provoked by acute dysfunction of the
valvular apparatus and aortic dissection (both are urgent surgical conditions).

For patients in a state of cardiogenic shock, an assessment of the possibility of urgent
reperfusion treatment, including coronary artery bypass grafting and percutaneous coronary
intervention (PCI), is required. = For patients with cardiogenic shock who require support
with a pressor drug, norepinephrine is the preferred drug. Dobutamine and milrinone are
second-line adjuvants that can aggravate hypotension if they are used as first-line therapy.

In an emergency situation, as a temporary means to improve hemodynamics before the
start of the main line of therapy, it may be necessary to use an intra-aortic balloon pump
(IABP) and a percutaneous installation of a left ventricular auxiliary circulation apparatus
(LVAD). The optimal definition of cardiogenic shock is a state of heart failure that leads to a
decrease in cardiac output and, as a consequence, hypo perfusion and dysfunction of
peripheral organs. The defining characteristics of cardiogenic shock are presented in.



Previously, this pathology was diagnosed by catheterization of the pulmonary artery, but now
noninvasive echocardiography is increasingly used [5, 6]. In addition to hypotension, clinical
signs may be a decrease in limb temperature, a decrease in urine formation, skin moisture and
neuropsychic changes.

Cardiogenic shock also implies dysfunction of the left and or right ventricle. There are
many causes of ventricular failure, which include the acute phase of M]I,
myocarditis/pericarditis, cardiomyopathy, acute or chronic impairment of valve function,
delaminating aortic aneurysm, heart injury and decreased myocardial contractility in septic
shock [7]. Mechanical reasons cardiogenic shock (including valve rupture and aortic
aneurysm) are true surgical emergencies that require urgent diagnosis and transportation of
the patient to the surgical unit. The prognosis of these conditions is often unfavorable [8].
Nevertheless, the most common cause of cardiogenic shock remains ventricular dysfunction,
which develops in ACS, with damage to the coronary arteries of the left ventricle [7]. This
article focuses on THEM as the cause of cardiogenic shock, as well as various treatment
options and the possibility of their use in the course of emergency medical care.

The primary link of pathogenesis is mediated by IT, which leads to the development of
reversible or irreversible ischemia and, as a consequence, damage to the left ventricle (LV). As
aresult, the level of coronary perfusion decreases, which leads to a decrease in cardiac output,
and then to hypoperfusion, triggering the release of catecholamines, causing an increase in
contractility and an increase in blood pressure. This, in turn, increases the myocardial need
for acid [5]. As a result, there is a decrease in the level of myocardial blood supply against the
background of increased myocardial oxygen demand, which forms a vicious circle, which can
manifest itself in the form of a sharp deterioration in the clinical condition of the patient.

Right ventricular MI (RV) is accompanied by lower wall ischemia in 50% of cases and
usually does not develop in the absence of left ventricular MI. Hemodynamic stability in
pancreatic MI is a relative concept; in some patients, this pathology is asymptomatic, while in
others severe hypotension and cardiogenic shock are observed. Pancreatic MI is much more
often complicated by arrhythmias, including complete atrioventricular or sinoatrial blockages
[9]. When assessing the condition of a patient with lower wall ischemia, it is important to
consider the possibility of its spread to the pancreas. When registering an electrocardiogram,
it may be necessary to use the right precordial leads in order to assess the level of ischemia
spread in lower wall MI. ST segment elevation in the V4R lead by more than 1 mm, according
to previously obtained data, is sensitive in 100% of cases and specific in 87% of cases in
relation to right ventricular infarction [9].

Risk factors correlate with an increased mortality rate in cardiogenic shock and MI,
including advanced age (>75 years), an increase in serum lactate (>6.5 mmol/1) [10]. Indeed,
an increase in serum lactate levels was previously indicated as an independent predictor of
the development of cardiogenic shock [11]. In addition, the factors of high risk of cardiogenic
shock include an unsuccessful attempt at reperfusion and the preceding one [12].

Revascularization makes it possible to cope with the pathological process by restoring
coronary blood flow in order to achieve perfusion of still life-capable myocardial tissue. Time
is a critical factor. Experimental animal models have shown that about 50% of the myocardial
tissue that can be saved is lost within the first hour after occlusion of the coronary artery,
another 2/ - within 3 hours [2].In the recently published NICE manual, patients with MI with



ST segment elevation and the presence of cardiogenic shock, who received within 12 hours
from the onset of symptoms, are recommended to perform coronary angiography with
primary PCI [13]. In patients admitted more than 12 hours after the development of MI with
ST segment elevation, the probability of a positive effect of such procedures may be low, and
therefore doctors are recommended to make a decision on the appointment of therapeutic
measures on an individual basis [13]. The SHOCK study compared the results of coronary
artery bypass grafting and PCI in patients with cardiogenic shock during the acute phase of
MI. The results showed that both treatment options approximately equally increase the
survival rate of patients [14].

Patients with the described pathology need an emergency examination by a
cardiologist and/or a cardio surgeon to assess the feasibility of reperfusion. Prior to the
examination, it is necessary to consider the possibility of prescribing pharmacological or
invasive reperfusion. The drugs most commonly used in the treatment of cardiogenic shock
include inotropic agents that increase the contractility of the myocardium. Examples of
inotropic agents are listed in Table. 2; among them are digoxin, dopamine, dobutamine,
norepinephrine, milrinone and levosimendan. The inotropic effect of digitalis extract has been
known for more than 200 years. Digoxin, one of the most common cardiac glycosides, inhibits
the work of the sodium-potassium ATPase, increasing the concentration of calcium in the cell
and the contractility of the myocardium. It is noteworthy that it has little or no effect on
systemic arterial pressure and kidney function, and also has multiple protective and
neurohormonal effects [15]. However, despite the relief of symptoms and improvement of
hemodynamic parameters, there is no evidence in favor of its effect on the level of mortality
from all causes against the background of the development of cardiac insufficiency [16].
Dopamine, dobutamine and norepinephrine are adrenergic agents prescribed for the
treatment of cardiogenic shock. Dopamine acts on adrenergic receptors, exerting a positive
inotropic effect and increasing the heart rate (HR). In high doses, it leads to peripheral
vasoconstriction by activating adrenoreceptors. Dobutamine is a synthetic agent that activates
adrenergic receptors without peripheral vasoconstriction and stimulation of the release of
endogenous catecholamines. Dobutamine increases cardiac output and reduces, of course,
diastolic pressure in the LV, however, its intake can cause hypotension due to unhindered
stimulation of peripheral 2receptors, in addition, with prolonged infusions, the development
of tolerance to taking the drug was observed [17].

Norepinephrine is an endogenous adrenergic agent, the action of which is directed at
the receptors. The drug has positive inotropic and chronotropic effects, as well as causes
peripheral vasoconstriction. Compared with dopamine in cardiogenic shock, norepinephrine
is no less effective in improving hemodynamic parameters. However, taking it reduces the
risk of arrhythmias and the mortality rate over a 28-day period [18]. The data obtained
indicate that norepinephrine is the preferred first-line adrenergic agent for cardiogenic shock.
Milrinone is a non-catecholamine agent that inhibits the destruction of cyclic adenosine
monophosphate (AMP) and promotes an increase in intracellular calcium concentration in
cardio myocytes. Similarly to dobutamine, milrinone improves contractility and cardiac
output with a possible risk of exacerbation of systemic hypotension. There is no evidence that
it improves outcomes provided it is prescribed for the treatment of acute congestive heart
failure [19]. Agents that increase the sensitivity of the myocardium to calcium, such as



levosimendan, enhance the contractility of the myocardium without a significant increase in
the intra-cellular concentration of calcium. It was previously shown that levosimendan
increases cardiac output, lactate clearance and reduces the need for norepinephrine in
decompensated heart failure [20]. At least one meta-analysis concluded that levosimendan
reduces the mortality rate from all causes in a group of patients in critical condition (however,
the data are very contradictory) [21]. The SURVIVE study compared the effects of
levosimendan and dobut min in acute decompensation of heart failure. Scientists have not
revealed any differences in the mortality rate from all causes based on the results of a 6-
month study [22]. It should be noted that cardiogenic shock can have an iatrogenic character
(up to 75% of all clinical cases do not progress until the patient is admitted to the hospital)
[23]. The number of medications, the reception of which leads to an aggravation of the
condition of patients with cardiogenic shock in acute MI conditions, includes blockers,
angiotensin-converting enzyme (ACE) inhibitors, morphine, nitrates and diuretics
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