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Introduction 
        Respiratory failure results from disturbances of gas exchange 

due to impairments in either oxygenation, or elimination of carbon 

dioxide, or both, that is severe enough to be a threat to life.  

(Roussos et al., 2003). 

        For clinical routine purposes, respiratory failure is usually 

defined by an arterial oxygen tension (PaO2) of less than 60 

mmHg and/or an arterial carbon dioxide tension (PaCO2) greater 

than 45 mmHg. From a pathophysiological point of view the 

respiratory system comprises two major compartments: the lung 

as a gas exchange device and the ventilatory pump powering this 

device. Functional failure of the lung itself (type I respiratory 

failure) primarily results in arterial hypoxemia, associated with 

normal or even reduced levels of PaCO2 as aconsequence of 

compensatory augmented ventilation. In contrast, ventilatory 

pump failure (type II [hypercapnic] respiratory failure) is caused 

by mechanical disadvantage such as lung hyperinflation in COPD, 

Central nervous system abnormalities, or respiratory muscle 

dysfunction and leads to an elevation of PaCO2 levels, often in 

company with hypoxemia due to alveolar hypoventilation. 

(Calverley  et al., 2003).  

        Acute respiratory failure patient presents in ICU with 

symptoms and signs of those of the underlying disease combined 

with those of hypoxemia or hypercapnia. The symptoms and signs 

of acute respiratory failure are both insensitive and nonspecific; 

therefore, the physician must maintain a high index of suspicion 

and obtain arterial blood gas analysis if respiratory failure is 

suspected (Garpestad et al., 2007).  

  Intensive care management of the patient with acute 

respiratory failure consists of respiratory supportive care directed 

toward the maintenance of adequate gas exchange, general 

supportive care and specific therapy directed towards the 

underlying disease. Respiratory support has both nonventilatory 

and ventilatory aspects. Assessment of airway, breathing and 

circulation (ABC) is the first step. Nonventilatory aspects; aim to 

ensure adequate oxygenation of vital organs (Garpestad et al., 

2007).  

http://www.ncbi.nlm.nih.gov/pubmed/14621112
http://www.ncbi.nlm.nih.gov/pubmed/14621114
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   Ventilatory support consists of maintaining patency of the 

airway and ensuring adequate alveolar ventilation. Mechanical 

ventilation may be provided via face mask (noninvasive) 

(Antonelli et al., 2004) or through tracheal intubation. Potential 

complications of mechanical ventilation are numerous 

(Ambrosino et al., 2008).  

 General supportive care aim to maintenance of adequate 

nutrition, sedative-hypnotics and analgesics, temporary paralysis 

with anondepolarizing neuromuscular blocking agent facilitate 

mechanical ventilation and to lower oxygen consumption, Stress 

gastritis and ulcers. psychological and emotional support of the 

patient and family, skin care, and meticulous avoidance of 

hospital-acquired infection and complications. (MacIntyre et al., 

2005).  

 The specific treatment depends on the etiology of respiratory 

failure but Hypoxemia is the major immediate threat to organ 

function. After the patient’s hypoxemia is corrected and the 

ventilatory and hemodynamic status have stabilized, every attempt 

should be made to identify and correct the underlying 

pathophysiologic process that led to respiratory failure in the first 

place (Zhang et al., 2012). 

 Patients generally are prescribed bed rest during early phases 

of respiratory failure management. However, ambulation as soon 

as possible helps ventilate atelectatic areas of the lung. 

Mechanical ventilation is used for 2 essential reasons: (1) to 

increase Pa O2 and (2) to lower Pa CO2. Mechanical ventilation 

also rests the respiratory muscles and is an appropriate therapy for 

respiratory muscle fatigue (Cosentini et al., 2010).  

   The use of mechanical ventilation during the polio 

epidemics of the 1950s was the impetus that led to the 

development of the discipline of critical care medicine. Before the 

mid-1950s, negative-pressure ventilation with the use of iron 

lungs was the predominant method of ventilatory support. 

Currently, virtually all mechanical ventilatory support for acute 

respiratory failure is provided by positive-pressure ventilation. 

Nevertheless, negative-pressure ventilation still is used 

occasionally in patients with chronic respiratory failure (Zhang et 

al., 2012). 

http://www.ncbi.nlm.nih.gov/pubmed/14695719
http://www.ncbi.nlm.nih.gov/pubmed/18378782
file:///D:/personal/ahmed%20habeby/Macleod's%202013/uptodate%2021.2/contents/mobipreview.htm
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Aim of the Study 
 
  The aim of this study is to discuss the recent issues of 

intensive care management of acute respiratory failure. 
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Respiratory Failure 
 

Definition: 
Respiratory failure is a condition in which the respiratory system fails in 

one or both of its gas-exchanging functions— i.e., oxygenation of, and carbon 

dioxide elimination from, mixed venous (pulmonary arterial) blood. Hence, 

respiratory failure is a syndrome rather than a disease. Many diseases result in 

respiratory failure (Ata and Michael, 2012). 

Respiratory failure may be acute or chronic. The clinical presentations of 

patients with acute and chronic respiratory failure usually are quite different. 

While acute respiratory failure is characterized by life-threatening 

derangements in arterial blood gases and acid-base status, the manifestations 

of chronic respiratory failure are more indolent and may be clinically 

unapparent (Rubenfeld et al., 2005). 

Classification of respiratory failure: 

Respiratory failure is commonly classified as either acute or chronic. 

Acute respiratory failure occurs when the body's lungs cannot meet metabolic 

demands. Chronic respiratory failure results in chronically low oxygen levels or 

chronically high carbon dioxide levels; it can often be treated less urgently than 

the acute type, and individuals may not necessarily need to be hospitalized. 

(Vincent et al., 2004). 

Respiratory failure may be classified as hypercapnic or hypoxemic (fig. 

1). Hypercapnic respiratory failure is defined as an arterial PCO2 (PaCO2) 

greater than 45 mmHg. Hypoxemic respiratory failure is defined as an arterial 

PO2 (PaO2) less than 55 mmHg when the fraction of oxygen in inspired air 

(FiO2) is 0.60 or greater. In many cases, both forms of respiratory failure 

coexist. Disorders that initially cause hypoxemia may be complicated by 

respiratory pump failure and hypercapnia. Conversely, diseases that produce 
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respiratory pump failure are frequently complicated by hypoxemia due to 

secondary pulmonary parenchymal processes (e.g., pneumonia or atelectasis) or 

vascular disorders (e.g., pulmonary embolism).Acute hypercapnic respiratory 

failure is defined as a PaCO2 greater than 45 mmHg with accompanying 

acidemia (pH less than 7.30) (Ata and Michael, 2012). 

The physiological effect of a sudden increment in Paco2 depends on the 

prevailing level of serum bicarbonate anion. In patients with chronic 

hypercapnic respiratory failure—e.g., due to chronic obstructive pulmonary 

disease (COPD)—a long-standing increase in PaCO2 results in renal 

―compensation‖ and an increased serum bicarbonate concentration. A 

superimposed acute increase in Paco2 has a less dramatic effect than does a 

comparable increase in a patient with a normal bicarbonate level. 

Distinction between acute and chronic hypoxemic respiratory Failure may 

not be readily made on the basis of arterial blood gas values. The presence of 

markers of chronic hypoxemia (e.g., polycythemia or cor pulmonale) may 

provide clues to a long-standing disorder, whereas abrupt changes in mental 

status suggest an acute event (Ata and Michael, 2012). 

Tissue oxygen delivery is determined by the product of cardiac output 

and blood oxygen content (the latter, in turn, depends on hemoglobin 

concentration and oxygen saturation. Therefore, factors that lower cardiac 

output or hemoglobin concentration, or inhibit dissociation of oxygen from 

hemoglobin at the tissue level, may promote tissue hypoxia without technically 

producing respiratory failure (Wang,  2005). 

 


