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Despite improvement in survival in past decade, mortality in Acute 
respiratory distress syndrome (ARDS) still remains unacceptably 
high [1]. Moreover, physical, cognitive, and psychological disorders 
may last for months or years following recovery from acute illness 
in the survivors of ARDS. So far, except for lower tidal volumes, no 
other management modality has been universally accepted to improve 
outcomes of this devastating illness. Thus, prevention of ARDS to 
improve survival and long-term functional outcomes has been a major 
focus of research in past few years. Though a number of risk factors 
have been identified, diabetes mellitus has been shown to be protective 
in development of ARDS.

After a prospective, multicenter study of 113 individuals with septic 
shock which showed a 25% rate of ARDS in subjects with diabetes 
versus 47% in those without it (p=0.03) [2]; a large cohort study of 688 
patients confirmed that diabetes was protective against the development 
of ARDS even after adjustment for potential confounders such as age, 
clinical risk for ARDS, severity of illness, and transfusion (adjusted 
odds ratio 0.58; 95% confidence interval, 0.36-0.92) [3]. Finally, a third 
cohort study with 160 septic patients revealed that the rate of ARDS 
was 24% in diabetic individuals compared with 43% in non-diabetics 
[4]. Collectively from these three independent cohorts of critically 
ill patients, it was shown that the odds ratio for diabetes and ARDS 
ranged from 0.33 to 0.58 after adjusting for confounding variables [5]. 
In a recently developed Lung injury prediction score (LIPS) to identify 
patients at risk of developing ARDS, presence of diabetes mellitus was 
identified as the single negative predictor but was limited to patients 
with sepsis [6].

It is possible that a part of this effect may be secondary to a direct 
biological effect or secondary to fact that diabetics are more likelihood 
of having non-pulmonary sources of sepsis, thereby making them less 
likely to meet ARDS criteria. However, preclinical studies also suggests 
complex pathways that may be involving effects of hyperglycemia on 
the inflammatory response, metabolic abnormalities in diabetes and 
anti-diabetic medications that might be playing a role [5]. Effect of 
hyperglycemia is conflicting. On one hand, hyperglycemia can promote 
inflammation by increasing pro-inflammatory cytokines [7], increasing 
leukocyte adhesion molecules, promoting the procoagulant state [8,9] 
as well as through inflammation and endothelial dysfunction induced 
by Advanced glycation end products (AGE) which in turn can promote 
ARDS [10]. However, on the other hand, hyperglycemia also impairs 
immunity by increasing production of anti-inflammatory cytokines 
like IL-10, mitochondrial dysfunction and impairment of neutrophil 
function which can be protective for lung injury [11].

Non-hyperglycemic mechanisms have also shown considerable 
effects in pathophysiology of ARDS. Animal models have exhibited 
substantially less microvascular protein extravasation after intratracheal 
instillation of lipopolysaccharide in diabetics compared with 
nondiabetic rats [12]. Leptin has been shown to be elevated in patients 
and mice with acute lung injury and resistance to leptin in diabetics 
may also be providing lung injury protection in diabetics [13]. 

Other lines of investigation focused on diabetic medications. 
Specifically, oral therapy with rosiglitazone has been associated with 
protection of lung damage in several animal models [14,15]. The 
postulated mechanism involves the activation of the Peroxisome 

proliferator-activated receptor (PPAR)-g, which functions as an 
important anti-inflammatory agent with a significant role in reducing 
lung injury. Insulin, also been shown to have effects beyond glycemic 
control. Insulin has been shown to be an immunomodulator through 
the leptin and nuclear factor kB pathways, producing alterations of pro 
and anti-inflammatory cytokines [16-18].

Even though a number of factors predispose to ARDS, there 
is rarity of factors that might be protective. The protective effect of 
diabetes in development of ARDS in patients with sepsis is fascinating 
and also raises many questions. Is the protective effect of diabetes 
limited to patients with sepsis and if so, why? It will be interesting to 
see if this protective effect also translates into improvement in clinical 
outcomes. Further insight into molecular mechanism and cross talks 
between diabetes and lung injury carries the potential for developing 
novel protective measures. However, decoding the clinical impact of 
molecular pathways would not be an easy task.
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