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 acute, life-threatening process of cardiovascular insufficiency characterized by inadequate 
delivery of oxygen and nutrients(e.g., glucose) by the circulatory system to meet the 
metabolic demands of vital organs that results in cellular dysfunction and injury.

 imbalance between oxygen/nutrient delivery through the circulation and oxygen/nutrient 
consumption within organ systems can be compensated for by increasing tissue oxygen 
extraction.

 Further limitations in delivery of oxygen and nutrients as the shock state progresses, energy 
production gradually shifts from aerobic metabolism  to less efficient anaerobic metabolic 
pathways

 If this process is not corrected, numerous adverse vascular, inflammatory, metabolic, cellular, 
and endocrine responses contribute to a state of multiple organ dysfunction syndrome
(MODS), cardiovascular collapse, and death



TYPES OF SHOCK



 Septic shock is generally a unique combination of distributive, hypovolemic,

and cardiogenic shock, as well as dissociative shock.

Hypovolemia from insufficient fluid intake, GI losses, and/or vascular leak 

Cardiogenic shock results from the myocardial-depressant effects of sepsis,

distributive shock is the result of decreased SVR. 

 Degree to which a patient exhibits each of these responses varies, but there 
are frequently alterations in preload, afterload, and myocardial 
contractility.





The Phoenix Sepsis Score is not intended for early 
screening or recognition of possible sepsis and 
management before organ dysfunction is overt



 Uses a composite ۴-organ system model
 Respiratory
 Cardiovascular
 Neurological
 Coagulation Dysfunction

 Sepsis and Life-threatening Organ Dysfunction in children with Suspected/Confirmed 
Infection can be identified as a Phoenix Score of at least ٢ points.

 “Severe Sepsis” is a term that should NOT be used any longer.
 Essentially, once you have defined organ dysfunction that mets Sepsis criteria, the illness is severe.
 SIRS is also not used.

 Septic Shock is a subset of Sepsis.
 Have Cardiovascular Dysfunction and higher mortality.
 Defined by a Cardiovascular score of at least ١ point.



Phoenix Sepsis Score
٨



 The Phoenix Sepsis Score is NOT intended to be used as an early 
screening tool to help recognize possible sepsis in children.

 The Score correlates with in-hospital mortality!

 The Phoenix Sepsis Score is aimed at:
 Improving clinical care

 Epidemiological assessment

 Research on pediatric sepsis and septic shock globally



CLINICAL MANIFESTATIONS

 Shock may initially manifest as only tachycardia, with or without tachypnea. 
Progression leads to decreased urine output, poor peripheral perfusion, 
respiratory distress or failure, alteration of mental status and low BP 

 A significant misconception is that shock occurs only with low BP. 

Hypotension is often a late finding, especially in infants and young children, 
because of a complex set of compensatory mechanisms that attempt to 
preserve BP and peripheral perfusion.

 Hypotension reflects an advanced state of uncompensated shock and is 
associated with increased morbidity and mortality.



 In septic shock, it is important to distinguish between the inciting  
infection and the host inflammatory response.

 Normally, host immunity prevents the development of sepsis through 
activation of the reticular endothelial system along with the cellular 
and humoral immune systems. This host immune response produces an 
inflammatory cascade mediated by hormones, cytokines, and 
chemokines. 

 If this inflammatory cascade is uncontrolled, derangement of the 
microcirculatory system leads to subsequent organ and cellular 
dysfunction.



 Systemic inflammatory response syndrome (SIRS)

is an inflammatory cascade that is initiated by the host response to an 
infectious or noninfectious trigger when the host defense system does not 
adequately recognize and/or eliminate the triggering event.

The inflammatory cascade initiated by shock can lead to hypovolemia, 
cardiac and vascular failure, acute respiratory distress syndrome (ARDS), 
insulin resistance, coagulopathy, and unresolved or secondary infection.





DIAGNOSIS

 Shock is a clinical diagnosis that should be primarily based on thorough 
history and physical examination

 History 
recent trauma or bleeding, exposure to new medications or substances, 
preceding or on current symptoms of infection or fluid losses, the patient’s 
comorbid conditions
 Physical examination
include rapid assessment of vital signs (including pulse oximetry),mental 
status/level of consciousness, extremity temperature, peripheral and central 
pulses, capillary refill, and presence of rashes or skin changes



LABORATORY FINDINGS

 early laboratory testing to screen for hyperlactatemia (as a sign of increased 
anaerobic metabolism), acidemia, and electrolyte disturbances, including 
hypoglycemia and hypocalcemia. 

Laboratory evidence of concurrent MODS :
 a complete blood count, renal function tests, liver function tests, and coagulation 

profile (including fibrinogen and d-dimer or fibrin split products). Elevated 
neutrophil counts with increased immature forms (i.e., bands, myelocytes, 
promyelocytes) and elevated CRP and procalcitonin levels may be seen with 
infection. blood gas. central venous oxygen saturation (Svo٢)

at least one blood culture should be collected along with other cultures as supported 
by the history and physical. 
Ferritin levels should be determined in all patients with septic shock. 



 In addition to the traditional description of septic shock, a subgroup 
immunophenotype presents with hyperferritinemia. 

 Hyperferritinemic septic shock may be due to familial primary genetic 
hemophagocytic lymphohistiocytosis (HLH) or, more often, secondary 
HLH initiated by an infectious agent or macrophage activation 
syndrome (MAS) associated with autoimmune diseases.



Considerations in Management of Hyperferritinemic Sepsis Beyond Usual
Diagnostic and Therapeutic Measures Used in Sepsis Patients Without Hyperferritinemia



General Principles of Shock Management

 Restoration of oxygen delivery includes ensuring airway patency and 
adequacy of breathing, providing supplemental oxygen if hypoxemia 
(Spo٢ <٩–٩٢۴%) 

 Establishing vascular access
 reversing the underlying etiology of shock
 expanding the circulating blood volume
 supporting the cardiac and vascular system with appropriate 

vasoactive agents when necessary
 frequently reassessing the patient’s response to initial therapy



Initial Resuscitation Algorithm for Children



Fluid and Vasoactive-Inotrope
Management Algorithm For Children



Targets for Shock Reversal

 Clinical signs of successful resuscitation include :

a decrease in HR and respiratory rate, increase in BP, improved urine output 
to >٠ဂ۵ mL/kg/hr, normalization of mental status, decreased capillary refill 
time, warmth of distal extremities, and improved peripheral pulses. 

 laboratory measurements include:

rise in Svo٢ to >٧٠% ,decreasing trend in blood lactate levels (normalization 
of blood lactate to <٢ mmol/L within ۴ hours), Blood pH and base deficit

 serial POCUS to assess volume status, cardiac output(CI= ٣ဂ٣ and ۶ဂ٠
L/min/m٢)



Fluid-Refractory and Catecholamine-Resistant Shock

 If shock persists despite volume resuscitation and vasoactive support with an 
initial catecholaminergic agent

Such children have an increased risk for MODS and death, especially if 
requirement for vasoactive support is high, blood lactate exceeds ٨ mmol/L 
(or is rising after ۶ hours of resuscitation), and/or myocardial dysfunction

 Several additional management in this scenario :
evaluation for atypical and/or reversible etiologies 
second-line vasoactive medications
stress-dose corticosteroids
extracorporeal membrane oxygenation (ECMO)



PROGNOSIS

 Risk of death involves a complex interaction of factors including:

the underlying etiology

presence of chronic illness 

host immune response

timing of recognition and therapy




