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Abstract

Introduction: Sepsis has been defined by consensus as a systemic
inflammatory response syndrome (SIRS) to infection. It is generally
viewed as being aggravated by an inappropriate immune response,
and it occasionally leads to multiple organ failure and shock. The
pathophysiology of septic shock is thought to involve complex
interactions between pathogens and a host immune system. Russel
and colleague. (2011) have shown that the host immune system
recognizes infection through recognition of pathogen-associated
molecular patterns (PAMPs), such as lipopolysaccharide (LPS),
lipoteichoic acid, flagellin and DNA in bacteria, mannan in fungi, and
single- or double stranded RNA in viruses. These mediators bind to
pattern-recognition receptors (PRRs), such as toll-like receptors
(TLRs) that are expressed on the surface of host cells.

Aim of the Work: The aim is to describe some important features of
septic myocardial dysfunction, assess the underlying mechanisms of
cardiac dysfunction in sepsis, and briefly outline current therapeutic
strategies and potential future approaches.

Summary: Sepsis is generally viewed as a disease aggravated by an
inappropriate immune response encountered in the afflicted
individual. As an important organ system frequently compromised by
sepsis and always affected by septic shock, the cardiovascular system
and its dysfunction during sepsis have been studied in clinical and
basic research for more than 5 decades.

Goals and principles of treatment: The treatment of patients with
septic shock has the following major goals: Start adequate antibiotic
therapy (proper dosage and spectrum) as early as possible.
Resuscitate the patient, using supportive measures to correct hypoxia,
hypotension, and impaired tissue oxygenation (hypoperfusion).

Keywords: Myocardial Dysfunction, Post-Sepsis, Critical 1CU
Patients
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L Introduction

Introduction

Sepsis has been defined by consensus as a systemic
inflammatory response syndrome (SIRS) to infection. It is
generally viewed as being aggravated by an inappropriate
Immune response, and it occasionally leads to multiple
organ failure and shock. The pathophysiology of septic
shock is thought to involve complex interactions between
pathogens and a host immune system (Annane et al.,
2006).

Russel and colleague. (2011) have shown that the
host immune system recognizes infection through
recognition of pathogen-associated molecular patterns
(PAMPSs), such as lipopolysaccharide (LPS), lipoteichoic
acid, flagellin and DNA in bacteria, mannan in fungi, and
single- or double stranded RNA in viruses. These
mediators bind to pattern-recognition receptors (PRRS),
such as toll-like receptors (TLRSs) that are expressed on the
surface of host cells. These PRRs are essential for initiating
host immune defenses against invading pathogens and
mediating PAMP recognition. They also serve as receptors
for endogenous danger signals by identifying various
damage-associated molecular patterns (DAMPS) as potent
activators of the innate immune system.




Introduction

The proinflammatory response induced by infection
iIs normally balanced by anti-inflammatory cytokines.
However, the normally effective inflammatory response to
infection becomes systemically dysregulated during sepsis
due to significantly imbalanced cytokine responses referred
to as a cytokine storm.

The production of excess antimicrobial products and
inflammatory mediators elicits the generation of reactive
oxygen and nitrogen species, superoxide anion (O), and
nitric oxide (NO), causing adjacent tissue damage and an
amplified inflammatory reaction (Soriano et al., 2011).

A major mechanism of direct cardiac depression in
sepsis is the attenuation of the adrenergic response at the
cardiomyocyte level due to down-regulation signaling
pathways. These changes seem to be mediated by many
substances , such as cytokines and nitric oxide.

Another mechanism of direct cardiac depression in
sepsis is cardiomyocyte injury or death, which can by
induced by toxins, complements, DAMPS, and as-yet
unidentified myocardial depressants (Kakihana et al.,
2016).

Early control of the source and monitoring
hemocultures in conjunction with early adequate antibiotic
care is important to decrease PAMPs arising from invasive
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microorganisms. Moreover, aggressive fluid replacement
guided by monitoring fluid response parameters appears to
be a rational strategy to remedy hypovolemia. While early
and sufficient fluid administration is likely to be beneficial,
excessive volume loading is harmful. The risk of
pulmonary edema formation is particularly elevated due to
increased permeability of the pulmonary microcirculation
and LV diastolic dysfunction. Supportive therapy
encompasses early and goal-directed , vasopressor and
inotropic therapy, red blood cell transfusion, mechanical
ventilation, and renal support when indicated. Goal-
directed therapy (GDT) appears to significantly reduce
overall mortality in patients with sepsis, especially when
implemented within the first 6 h of admission; this is called
early GDT (EGDT) (Rivers et al., 2001).
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Aim of the Work

The aim is to describe some important features of
septic myocardial dysfunction, assess the underlying
mechanisms of cardiac dysfunction in sepsis, and briefly
outline current therapeutic strategies and potential future
approaches.
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Pathophysiology of Myocardial
Dysfunction Postsepsis

Sepsis remains one of the leading causes of mortality
in critically ill patients in the ICU. Over the last decade
there has been a demonstrable significant reduction in
mortality from severe sepsis and septic shock through the
use of performance metrics and collaborative quality
improvement efforts that facilitate the incorporation of the
latest scientific and clinical advancements into bedside
practice. As scientific knowledge and clinical expertise
continue to grow as to the treatment of patients with sepsis,
and new innovative technologies and approaches are
developed, continued efforts must be made to translate this
into improved patient care (Levision et al., 2011).

Sepsis or serious infection within the first four weeks
of life kills greater than one million newborns globally
every year. The attack rate for neonatal sepsis is variable
(from < 1% to > 35% of live births) based on gestational
age and time of onset [early (72 hours after birth) or late (>
72 hours after birth)]. Neonates with sepsis may present in
or progress to septic shock, exemplified initially by
cardiovascular dysfunction requiring fluid resuscitation or
inotropic support. If the progression of infection cannot be
stopped, end organ damage and death become much more
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likely. While the true incidence is not known, septic shock
was found in 1.3% of neonates admitted to the NICU over
a 6-year period with an associated mortality peaking at
71% for Extremely Low Birth Weight (ELBW) neonates <
1000 gm (Wynn et al., 2010).

Septic shock is sepsis with cardiovascular System
dysfunction, despite the administration of > 40 ml/kg of
isotonic fluid in one hour. Shock is an acute syndrome
characterized by body's inability to deliver adequate
oxygen to meet the metabolic demands of vital organs and
tissues. Patients in shock have insufficient oxygen at the
tissue level to support normal aerobic cellular metabolits,
resulting in a shift to less efficient anerobic metabolism.
The Increase in tissue oxygen extraction is unable to
compensate for this deficiency in oxygen delivery, leading
to progressive lactic acidosis and possible clinical
deterioration. If inadequat tissue perfusion persists, adverse
vascular, inflammatory, metabolic, cellular, endocrine, and
systemic responses worsen the physiologic instability
(Turner and Cheifetz, 2012).

Compensation for inadequate oxygen delivery
invovles a complex set of responses that attempt to
preserve oxygenation of the vital organs (i.e. brain, heart,
kidneys and liver) at the expense of other organs (i.e. skin,




