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ABSTRACT

prognosis of SCM.

Myocardial inhibition due to sepsis is common, and unlike left ventricular dysfunction in the traditional sense, right
ventricular dysfunction is associated with long-term prognosis in patients with sepsis. There is no consensus on the
pathogenesis of SCM, and mitochondrial dysfunction has been the focus of research in recent years. Failure to
accurately evaluate the cardiac function of patients with Septic Cardiomyopathy (SCM) is the main reason for the

high mortality of patients, so it is of great significance to explore the diagnosis and treatment of SCM to improve the
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INTRODUCTION

Septic Cardiomyopathy (SCM) is a major cause of death in
patients with sepsis and septic shock [1]. Recently, numerous
studies have focused on the pathogenesis, diagnosis, and
treatment of SCM, making it difficult for clinicians to accurately
assess the severity of myocardial injury and select appropriate
treatment. This article summarizes the recent research on SCM
at home and abroad, and further elaborates the latest progress in
the pathogenesis, diagnosis and treatment of SCM, so as to
provide references for the early diagnosis and treatment of
patients with SCM.

LITERATURE REVIEW

Septic Cardiomyopathy (SCM) is an early and reversible
myocardial injury in septic shock, it is a serious complication of
sepsis and septic shock [2]. A meta-analysis showed a prevalence
of 20% and mortality of up to 80% for septic cardiomyopathy
[3]. Current research suggests that men, age, high lactic acid and
congenital heart disease are risk factors for the disease [1]. Due
to the lack of specificity of clinical manifestations, doctors often
use echocardiography to distinguish, which is manifested as:
Left/right ventricular dilation, Left Ventricular Ejection
Fraction (LVEF) decrease, ventricular compliance increase, filling
pressure decrease, survivors can recover heart function within

7-10 days [4]. Cardiac Magnetic Resonance Imaging (MRI) shows
myocardial edema or metabolic abnormalities, which are
completely different from myocardial ischemia and necrosis [5].
In terms of hemodynamics, there are five different types of
SCM, in which 23% of patients show left ventricular systolic
function preservation, aortic blood flow increased; 22% of
patients presented with right ventricular failure; nearly 19% of
patients still had persistently low blood volume [6].

The pathophysiological mechanism of SCM is complex. A large
number of studies have shown that the inflammatory response
directly causes myocardial inhibition and activates the host
immune system together with inflammatory factors to produce
excess oxygen free radicals, leading to myocardial dysfunction. In
addition, due to the excessive activation of sympathetic nerves in
SCM patients, a large amount of catecholamines are secreted,
and the myocardial response to catecholamines is weak, which
impels cardiac function and reduces the filling time of
myocardium during diastole [7]. In addition to the mechanisms
identified above, recent studies have suggested that
mitochondrial dysfunction is an important cause of the
development of SCM, and oxidative phosphorylation,
mitochondrial autophagy, and energy metabolism disorders can
all cause mitochondrial damage [8]. Mitochondrial Permeability
Transition Pore (mPTP) is a channel transporting Reactive
Oxygen Species (ROS) and Ca?* in the Inner Mitochondrial
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Membrane (IMM), in the state of inflammation, the excessive
production of ROS and NO and Ca?* overload can increase the
permeability of IMM, reduce the mitochondrial membrane
potential, and cause the coupling of oxidative phosphoric acid
and the decrease of ATP [9]. Mitochondrial autophagy is a way of
removing damaged mitochondria in order to facilitate the
absorption of nutrients and maintain Adenosine Triphosphate
(ATP) levels, the PINK/Parkin pathway is a classical pathway of
mitochondrial autophagy, and 1A/1B Light Chain 3 (LC3) is a
key protein in the formation of autophagy and a key indicator
for the evaluation of mitochondrial autophagy [10]. A basic study
demonstrated that the expression of autophagy related molecules
PINK/Parkin and LC3B-II/LC3B-I increased in myocardial
mitochondria of sepsis mice, but decreased in the late stage,
indicating that in the early stage of sepsis, the body can up-
regulate the level of mitochondrial autophagy to remove excess
mitochondria to protect the heart. However, in the later stage,
continuous oxidative stress may cause serious myocardial
damage, which weakens the expression of autophagy [11]. The
energy metabolism of SCM is mainly glycolysis, accompanied by
macrophages can their
transformation into M1 type through glycolysis, which aggravates
the inflammatory response. When mitochondrial autophagy or
aerobic glycolysis occurs in cardiomyocytes, the damage of ROS
to cardiomyocytes can be alleviated [12]. Therefore, reducing
myocardial inhibiting
production can protect myocardial ATP and enhance immunity.

elevated lactic acid, promote

aerobic glycolysis and lactic acid

DISCUSSION

At present, there is a lack of clear diagnostic criteria for SCM.
Earlier studies proposed Myocardial Performance Index (MPI), a
new index derived from cardiac Doppler to evaluate cardiac
systolic and diastolic functions, including cardiac Isovolumic
Contraction Time (IVCT), Isovolumic Relaxation Time (IVRT)
and cardiac Ejection Time (ET), in this prospective clinical study,
MPI improved in 20 of 47 patients with sepsis and worsened in
only 13 patients, but there was no difference in baseline data,
demonstrating that the lower the MPI, the better the heart
function, unlike LVEF, it is not associated with ventricular and
afterload, again demonstrating the value of MPI for the
prognosis of patients with SCM [13]. However, due to the small
sample size of the experiment, further verification is needed. In
1967, it was reported that Mitral Ring Plane Systolic Pressure
Shift (MAPSE) is a marker of left ventricular longitudinal
function and is more sensitive than LVEF, recent studies have
proved that MAPSE < 1.2 cm is related to left ventricular systolic
dysfunction, which has better clinical practicability [14]. Lactic
acid is a commonly used marker for mitochondrial disorders, but
it is not specific. Hubens, et al., proposed that Fibroblast Growth
Faction-21 (FGF-21) and Growth Differentiation Faction-15
(GDF-15) are the latest markers of mitochondrial dysfunction,
and FGF-21 protects mitochondrial function by regulating lipid
and glucose metabolism. GDF-15 modulates activation of
transcription factor 4 to enhance immune cell function and
mitigate the development of SCM [15].
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The main treatment of SCM is fluid resuscitation and vasoactive
drugs. In 2023, Melatonin (MLT) was shown to regulate
mitochondrial homeostasis and prevent SCM in mice with
sepsis, Mammalian sterile 20-like kinase 1 (Mstl) overexpresses
in SCM and increases Jun N-terminal Kinase (JNK) activity.
MLT can inhibit Mstl transcription and protect mitochondria
by decreasing JNK activityy MLT alleviates mitochondrial
damage and maintains mitochondrial membrane potential
through ERK-BAP31 pathway [16]. The NOD-Like Receptor
Protein 3 (NLRP3) inflammasome plays an important role in the
pathogenesis of SCM, and Vaccarin can promote NLRP3
palmitoylation, inhibit pro-inflammatory factors and protect
SCM [17]. Similarly, Angiopoietin-Like Protein 2 (ANGPTL2)
silencing can inhibit NLRP3 inflammasome, protect cardiac
function and reduce the level of markers of myocardial injury
[18]; NSC228155 was injected into mice to model sepsis, and it
was found that NSC228155 can alleviate myocardial damage,
activate mitochondrial autophagy, correct metabolic disorders,
and improve cardiac function [19]. These are some of the latest
discoveries about potential treatments for SCM.

CONCLUSION

SCM is a common disease in Intensive Care Unit (ICU) and a
hot topic of recent research. The diagnostic indicators of SCM
lack standard, the key lies in the differential diagnosis with other
cardiovascular diseases. There have been a lot of studies on the
pathogenesis of SCM, but mitochondrial disorders still need to
be verified. It is hoped that the pathophysiological mechanism
of SCM will be closely related to treatment in future studies,
which will help improve the prognosis of SCM. This will be a
new challenge for researchers.
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