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Introduction 

  Shock is defined as a state of cellular and 

tissue hypoxia due to reduced oxygen delivery and/or 

increased oxygen consumption or inadequate oxygen 

utilization. This most commonly occurs when there is 

circulatory failure manifested as hypotension (ie.,reduced 

tissue perfusion). Shock is initially reversible, but must be 

recognized and treated immediately to prevent progression 

to irreversible organ dysfunction (Vincent and De Backer , 

2013). 

Four types of shock are recognized: distributive, 

cardiogenic, hypovolemic, and obstructive. However, these 

are not exclusive, and many patients with circulatory 

failure have a combination of more than one form of shock. 

There are many etiologies within each class (Vincent and 

De Backer , 2013). 

 Septic shock, a form of distributive shock, is the 

most common form of shock among patients admitted to 

the intensive care unit, as reported by Randomized clinical 

trial between December 2003 and  octobre 2007  in 

Belgium ,Spain and Austria, followed by cardiogenic and 

hypovolemic shock; obstructive shock is rare (De Backer et 

al., 2010). 

The term refractory shock is applied when, in spite of 

apparently adequate therapy, the shock state continues. 

Commonly, the treatment later proves to have been 

inadequate, in which case the shock was not true refractory 

shock. This often occurs following a major injury in which 

there is internal bleeding, leading to underestimation of true 

blood loss and therefore to inadequate transfusion. In 

certain cases, however, even if the therapy actually is 

http://www.britannica.com/topic/blood-transfusion
http://www.britannica.com/topic/therapeutics
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appropriate, the shock state persists; if patients in such 

cases respond to further special treatment, then this is true 

physiological refractory shock (Prout, 2016). 

 

The microcirculation in refractory shock is 

characterized by heterogeneous alterations in both flow and 

vessel density (Ince,2005). Because these microcirculatory 

alterations are associated with increased morbidity and 

mortality, the microcirculation appears to be an appealing 

target in resuscitation (Trzeciak et al., 2008). 

 Despite significant improvement in the treatment of 

cardiogenic shock, including early revascularization, 

supportive treatment with intra aortic balloon pump 

(IABP), mechanical ventilation and diverse 

pharmacological treatments, the outcome of patients with 

cardiogenic shock remains dismal. Nitric oxide NO 

synthase inhibitors may be beneficial in the treatment of 

patients with refractory cardiogenic shock (Hochman et 

al.,2006). 

Terlipressin (TP) is an effective vasopressor agent 

that could be an alternative or complementary therapy in 

refractory vasodilatory septic shock (Masarwa et 

al.,2017).  
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Aim of the Essay 
 

 The aim of this essay is to clarify the recent updates in diagnosis 

and management of refractory shock in the intensive care unit. 
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 Pathophysiology of Shock 

  Shock is a clinical state of acute circulatory failure 

that can result from one, or a combination, of four 

mechanisms, The first of these is a decrease in venous 

return due to a loss of circulating volume (i.e. due to 

internal or external loss of fluids). The second is a failure of 

the pump function of the heart that results from a loss of 

contractility, The third is an obstruction due to pulmonary 

embolism, tension pneumothorax or cardiac tamponade. 

The fourth is loss of vascular tone that results in 

maldistribution of blood flow (due to sepsis, anaphylaxis or 

spinal injury)(Cecconi et al.,2014).  

The features of each of these four types of shock 

often overlap, and patients admitted with one type of shock 

can develop other types of shock. For example, patients 

hospitalized with hemorrhagic shock due to trauma or with 

cardiogenic shock occasionally develop septic shock 

(Vincent and De Backer,2013). 

 

Shock state 

Irrespective of the etiology, shock is described as a 

syndrome initiated by acute systemic hypoperfusion that 

leads to tissue hypoxia and vital organ dysfunction. All 

forms of shock are characterized by inadequate perfusion to 

meet the metabolic demands of the tissues. A 

maldistribution of blood flow to end organs begets cellular 

hypoxia and end organ damage, the well-described 

multisystem organ dysfunction syndrome. The organs of 

vital importance are the brain, heart, and kidneys 

(Schulman et al.,2004). 
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A decline in higher cortical function may indicate 

diminished perfusion of the brain, which leads to an altered 

mental status ranging from confusion and agitation to 

flaccid coma. The heart plays a central role in propagating 

shock. Depressed coronary perfusion leads to worsening 

cardiac dysfunction and a cycle of self-perpetuating 

progression of global hypoperfusion. Renal compensation 

for reduced perfusion results in diminished glomerular 

filtration, causing oliguria and subsequent renal 

failure(Schulman et al.,2004). 

Up to one-third of patients admitted to the ICU are in 

circulatory shock and early recognition of the condition is 

vital if subsequent tissue injuries are to be avoided. Shock 

can be categorized according to the underlying cause, 

including septic shock, cardiogenic shock, anaphylactic 

shock and shock associated with burns, trauma and 

hemorrhage. In the 1,679 ICU patients in the European 

Sepsis Occurrence in Acutely Ill Patients II (SOAP II) 

trial,,2010 , septic shock was the most frequent cause of 

shock, accounting for 62 % of cases, followed by 

cardiogenic shock (17 %) and hypovolemia (16 %) (De 

Backer et al.,2010). 

 

      Septic shock is the most severe manifestation of sepsis, 

with reported case-fatality rates in the range of 40-50 %, 

reaching as high as 80 % , Limited data are available on the 

epidemiology of septic shock, particularly in low-income 

countries, but the literature suggests that its incidence is 

increasing,  according to  the medline  database of citations 

and abstracts between 1980 and 2008( Jawad et al.,2012),  

The reported incidence of septic shock in patients admitted 

to the French  intensive care units  varies between 6.3 and 

14.7 % (Quenot et al.,2013).  
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Types of Shock 
 

 

1-Distributive Shock 

 Distributive shock results from excessive 

vasodilation and the impaired distribution of blood flow. 

Septic shock is the most common form of distributive 

shock and is characterized by considerable mortality 

(treated, around 30%; untreated, probably >80%). In the 

United States, this is the leading cause of noncardiac death 

in intensive care units (ICUs) (Garden et al.,2012). 

Other causes of distributive shock include systemic 

inflammatory response syndrome (SIRS) due to 

noninfectious inflammatory conditions such as burns and 

pancreatitis; toxic shock syndrome (TSS); anaphylaxis; 

reactions to drugs or toxins, including insect bites, 

transfusion reaction, and heavy metal poisoning; 

addisonian crisis; hepatic insufficiency; and neurogenic 

shock due to brain or spinal cord injury, The American 

College of Chest Physicians/Society of Critical Care 

Medicine (ACCP/SCCM) Consensus Conference 

Committee defined SIRS as the presence of at least 2 of the 

following 4 criteria 
 
: 

 Core temperature of higher than 38°C (100.0°F) or lower 

than 36°C (96.8°F) 

 Heart rate of more than 90 beats per minute 

 Respiratory rate of more than 20 breaths per minute or 

arterial carbon dioxide tension (PaCO 2) less than 32mm 

Hg 

 White blood cell (WBC) count of more than 12,000/µL, 

less than 4,000/µL, or more than 10% immature (band) 

form 

 (Levy et al., 2003) 

http://emedicine.medscape.com/article/168402-overview
http://emedicine.medscape.com/article/168943-overview
http://emedicine.medscape.com/article/168943-overview
http://emedicine.medscape.com/article/169177-overview
http://emedicine.medscape.com/article/969239-overview
javascript:showrefcontent('refrenceslayer');
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The most common sites of infection, in decreasing 

order of frequency, include the chest, abdomen, and 

genitourinary tract. Septic shock is commonly caused by 

bacteria, although viruses, fungi, and parasites are also 

implicated. Gram-positive bacteria are being isolated more, 

with their numbers almost similar to those of gram-negative 

bacteria, which in the past were considered to be the 

predominant organisms. Multidrug-resistant organisms are 

increasingly common (Crum-Cianflone ,2008).  

 

Adrenal insufficiency 

Adrenal insufficiency can result from the following: 

 Destruction of adrenal glands due to autoimmune 

disease, infection (tuberculosis, fungal infection, 

acquired immunodeficiency syndrome (AIDS), 

hemorrhage, cancer, or surgical removal 

 Suppression of hypothalamic-pituitary-adrenal axis by 

exogenous steroid, usually with doses at 20 mg daily or 

higher 

 Hypopituitarism 

 Metabolic failure in hormone production due to 

congenital conditions or drug-induced inhibition of 

synthetic enzymes (eg, metyrapone, ketoconazole)  

 (Zaloga and Marik,2001). 

 

Anaphylaxis 

Anaphylaxis can develop as a result of  Drugs such 

as penicillins and cephalosporins. Heterologous proteins 

such as Hymenoptera venom, foods, pollen, and blood 

serum products  (Angus et al.,2001) 

 

 


