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Positioning in ARDS

Clinical problem

In the critical care setting acute respiratory distress syndrome (ARDS) is a common, devastating clinical syndrome of acute lung injury that affects both medical and surgical patients QUOTE "1" 
1
. 

The syndrome is often rapidly progressive, characterized by distinct stages with different clinical, histopathological, and radiographic manifestations. The acute, or exudative, phase is manifested by the rapid onset of respiratory failure with arterial hypoxemia that is refractory to treatment with supplemental oxygen. Radiographically, the findings are indistinguishable from those of cardiogenic pulmonary oedema QUOTE "1" 
1
. 

Relevant management

Patients almost universally require mechanical ventilatory support. Oxygen therapy often reaches a FiO2 of 1 in the early clinical stages. Patients are often paralysed, and ventilated with high levels of PEEP. If hypoxaemia is still problematic after these measures another treatment option is prone ventilation. 

Further information

The first description of acute respiratory distress syndrome appeared in 1967, when Ashbaugh and colleagues described 12 patients with acute respiratory distress, cyanosis refractory to oxygen therapy, decreased lung compliance, and diffuse infiltrates evident on the chest radiograph QUOTE "2" 
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. 

Following its initial description incidence measures and research into appropriate management strategies were problematic due to there being no universally accepted definition. In 1994, a new definition was recommended by the American-European Consensus Conference Committee QUOTE "3" 
3
. 

This consensus definition has two advantages. First, it recognizes that the severity of clinical lung injury varies: patients with less severe hypoxemia (as defined by a ratio of the partial pressure of arterial oxygen to the fraction of inspired oxygen of 300 or less) are considered to have acute lung injury, and those with more severe hypoxemia (as defined by a ratio of 200 or less) are considered to have the acute respiratory distress syndrome. Second, it is easy to apply in both clinical and research practice QUOTE "1" 
1
. 

Even twenty years ago, the use of the prone position was proposed to improve arterial oxygenation in patients with various forms of acute respiratory failure QUOTE "4" 
4
. Various mechanisms for the improved oxygenation have been suggested. The majority of studies have shown that improvements occur within only a few minutes of turning and are not due to either a decrease in oxygen consumption or changes in ventilator settings. The most likely explanation is a modification of the mismatching of ventilation and perfusion leading to a fall in the shunt fraction QUOTE "5" 
5
.  

Contra-indications to prone ventilation would include any patient who has unstable vertebral fractures, patients with open chests or abdomens, or fixating devices in situ. External cardiac massage is also impossible in the prone position. 
Complications of the procedure are usually related to either the physical process of proning a patient with multiple lines and tubes, or pressure area related problems. Accidental extubation and line removal needs to be factored into the risk: benefit ratio for the procedure.

Curley undertook a review of the (English) literature in 1999 QUOTE "6" 
6
. In the 20 clinical studies reviewed, 297 patients with acute respiratory failure were positioned prone. Timing from the onset of respiratory failure to when the patient was first positioned prone varied, as did the frequency of prone positioning. Patients spent from 30 minutes to 42 hours prone. Improved oxygenation within 2 hours was reported in 69% of patients, and the improvements were cumulative and persistent. Aside from early intervention, factors predictive of patients' responses were inconsistent, and patients' initial responses were not predictive of subsequent responses. Iatrogenic critical events were rare. Dependent oedema of the face was prevalent. Pressure ulcers were reported in studies with longer periods of prone positioning. The author concludes that unless contraindicated, patients meeting the consensus for acute lung injury should be considered candidates for prone positioning. In addition, they state that prone positioning should be considered as soon as the PaO2/FiO2 ratio is 300 or less, especially in patients with ARDS from extra-pulmonary causes.

Following this, Gattinoni and colleagues performed a multicentre, unblinded, randomized trial involving of patients with acute lung injury QUOTE "7" 
7
. Conventional treatment in the supine position was compared to a predefined strategy of placing patients in a prone position for six or more hours daily for 10 days. In total 304 patients were recruited and 98% were followed up at six months.

The main outcome measures were death at 10 days (end of intervention), during ICU stay, and at 6 months. The prone and supine groups had similar 10-day, ICU, and 6-month mortality and patients in the prone group had slightly greater increases in the PaO2 / FiO2 ratio on morning assessments (average change 63.0 vs. 44.6, P = 0.02).

The results from this study failed to show a survival benefit in patients cared for in the prone position for 6 or more consecutive hours each day. However, the true effect of prone ventilation remains unclear. Examination of the confidence intervals reveals that prone positioning for 6 or more consecutive hours per day may reduce ICU mortality by as much as 16% or may increase it by as much as 32%. More randomized trials are necessary to clarify the exact role of prone positioning in patients with acute lung injury. 

The secondary outcomes in this study were common complications associated with prone ventilation: pressure sores, displacement of lines and tubes. They found that prone ventilation was associated with more new or worsening pressure sores but that all other complications were similar in both groups. 
How you would change future management

This procedure has offered a simple and effective method of improving oxygenation in this group of patients. It requires no special equipment although if considering it the risk / benefit ratio must be considered given the risk of extubation and pressure sores.  

In the future I will continue to use prone ventilation as a therapy in refractory hypoxia secondary to ARDS. 
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