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The role of steroids in ARDS

Clinical problem

A woman in her 60s was re-admitted a short time after being discharged from hospital. Her first admission had been caused by a Staphylococcal pneumonia and septicaemia from which she had made a slow recovery. Her readmission was with a similar presentation. She required invasive ventilatory support, was intubated and transferred to the intensive care unit.

Relevant management

Once the primary sepsis had begun to settle the patient’s main problem became respiratory. After ten days she still required a high FiO2 and high inspiratory pressures, there were no signs of persistent infection and her chest x-ray continued to show radiological signs consistent with acute respiratory distress syndrome (ARDS). A course of corticosteroids was started and tapered off over a two-week period. During this time, the patient made slow, but positive, progress in weaning herself from the respiratory support. She was eventually discharged back to the wards.

Further information

The first description of ARDS 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 "1" 
1
.
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 "2" 
2
. 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 "3" 
3
. 

One of the prominent pathological findings in early ARDS is the eosinophilic hyaline membranes, composed of plasma proteins, mainly fibrin with some complement, that have leaked through the endothelial and epithelial lining into the air spaces. This is accompanied by an inflammatory cell influx, the extent of which is related to outcome. Other early changes observed include damage to the endothelial lining, focal aggregates of neutrophils within capillaries, alveolar septal oedema, extravasated red cells and diffuse damage to epithelial surfaces QUOTE "4" 
4
.

In patients who survive this initial insult, proliferative changes can be seen in lung tissue. There is organisation of exudative material, proliferation and activation of pneumocytes and fibroblasts. These fibroblasts secrete a number of extracellular matrix proteins, including collagen, within the interstitium but they also migrate into the alveolar space where they form attachments to damaged basement membranes QUOTE "4" 
4
.

This proliferative phase is said to then lead onto the fibrotic phase, which is characterised macroscopically by coarse cobblestoned lungs with areas of scarring and of microcytic air spaces. By this stage there is abnormal and excessive deposition of extracellular matrix proteins, especially collagen. In ARDS total lung collagen can double in two weeks QUOTE "4" 
4
. The classical and current hypotheses of this pathogenesis are represented in figure 1.
Classical hypothesis



Current hypothesis



Figure 1.  Proposed models for pathogenesis of ARDS. Taken from Bellingan (without permission).  

This fibrosis reduces lung compliance, thereby increasing the work of breathing, and decreases the tidal volume, hence increasing respiratory rate and possibly resulting in CO2 retention. It also reduces gas exchange because of alveolar obliteration and interstitial thickening, resulting in hypoxia. This reduced compliance and poor gas exchange leads to ventilator dependence. Upto 40% of late ARDS deaths are due to progressive fibrosis and 70% are associated with ventilator-associated or other nosocomial infections and multi-organ failure QUOTE "4" 
4
.

Steroids, and the role they play in the fibrotic process of ARDS, have been the focus of research since the early 1980s. These early trials produced mixed results, some suggesting an increase in harm, and this effectively prompted the removal of steroids from the treatment of ARDS QUOTE "4" 
4
. In the early 1990s Meduri et al rekindled the discussions about the benefits of steroids when they described a study using high dose methylprednisolone in late stage ARDS patients without ongoing infection QUOTE "5" 
5
. They described three separate patient groups: rapid responders, slow responders and non-responders. Other uncontrolled, observational studies reported similar findings. At this stage no pharmacological therapy had been shown to modify the clinical course of ARDS and from the evidence of these studies it was suggested that a prolonged course of steroids may improve survival in patients with ARDS QUOTE "4" 
4
.

Meduri et al proceeded to conduct a randomised, double blind, controlled trial of 24 patients with severe ARDS who had failed to improve their lung injury score (LIS) by the seventh day of their episode of respiratory failure. Patients received methylprednisolone or placebo for 32 days. Four patients whose LIS failed to improve by at least 1 point after 10 days of treatment were blindly crossed over to the alternative treatment. The main outcome measures were improvement in lung function and mortality. Treatment with steroid reduced LIS (mean 1.7 vs. 3.0 p<0.001), ICU mortality was 0 of 16 (0%) vs. 5 of 8 (62%) (p=0.002) and hospital-associated mortality was 2 of 16 (12%) vs. 5 of 8 (62%) (p=0.03). The authors concluded that in patients with unresolving ARDS prolonged administration of methylprednisolone was associated with improvement in lung injury scores and reduced mortality QUOTE "6" 
6
. 

The exact mechanism of the benefit of steroids is not clear. It is known that steroids can alter leucocyte kinetics, and have effects on pro-inflammatory mediator cascades as well as direct effects on pulmonary mechanics and matrix protein metabolism QUOTE "4" 
4
. In patients with sepsis, a group at high risk of ARDS, there is often an associated adrenal insufficiency and it is not known whether this plays an important role QUOTE "7" 
7
. Any one of these, or a combination of them can contribute to a greater or lesser extent and more work is need to define the exact role, dose and timing of steroids in this group of patients. To test the hypothesis further, a large multicentre study involving patients with non-resolving ARDS of 7-28 days duration is currently being conducted by the National Institutes of Health and the ARDS Network QUOTE "8" 
8
. 

How you would change future management?

I am now aware that steroids have a place in the management of “chronic” ARDS but their use must be within appropriate limits according to the timing and phase of the pathology. A further study is underway to address this issue in more detail and I will look out for the results in order to inform my future care of this group of patients.
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