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INTRODUCTION
Acute respiratory distress syndrome (ARDS) is an acute hypoxemic  
respiratory failure due to systemic or pulmonary insults and is the most 
severe form of acute diffuse inflammatory lung injury, characterized 
by diffuse alveolar damage, alveolar capillary leakage and protein rich 
pulmonary edema.1, 2 There are many etiological factors contributing to  
ARDS. However, only a few account for majority of the cases like sepsis  
from both pulmonary and non-pulmonary origin.3  Other common  
etiologies for ARDS includes pneumonia, aspiration of gastric contents, 
severe trauma with shock, multiple transfusions, near drowning and fat 
emboli.4  Mortality in ARDS lies in between 30-40%.5

Patients with ARDS from direct lung injury like pneumonia, aspiration 
and pulmonary contusion have twice the mortality of those with indirect 
cause of lung injury such as major trauma, multiple blood transfusions.6    
The diagnosis of ARDS is done based on three main criteria’s: the presence  
of acute severe hypoxemia, bilateral infiltrates on chest radiography 
(CXR), and absence of raised pulmonary artery wedge pressure.1 The  
pathophysiology of ARDS, the most important feature is increased capil-
lary permeability. This is due to damage of the capillary endothelium 
and alveolar epithelium lining causing accumulation of protein rich fluid 
inside the alveoli. The subsequent alveolar damages lead to the release 
of pro-inflammatory cytokines, such as Tumor Necrosis Factor (TNF), 
Interleukin (IL) 1 and 6. These cytokines recruit the neutrophils to the 

site of damage. On activation neutrophils release toxic mediators such  
as reactive oxygen species and proteases leading to oxidative cell damage.7  
Other factors like  endothelin-1, angiotensin-2 and phospholipase A-2 
can enhance vascular permeability and micro-vascular architecture 
which in addition can aggravate inflammation leading to lung damage.
After fluid accumulation, proliferation phase occurs which is characterized 
by pulmonary edema, proliferation of type 2 alveolar cells, fibroblasts, 
myofibroblasts and new matrix deposition. During this phase patients  
exhibit impairment in pulmonary compliance, severe hypoxia, ventilator  
dependence and higher mortality.8 The pulmonary hypertension  
associated with ARDS can cause parenchymal damage, airway collapse,  
hypoxic pulmonary vasoconstriction, presence of other pulmonary  
vasoconstrictors and vascular compression.9 ARDS can be categorized 
an early (1 to 7 days after onset), early persistent (7 to 14 days) & late 
persistent (>14 days) which can also be considered as fibroproliferative 
or unresolving ARDS.10,11 
In ARDS the primary therapeutic goal is to treat the underlying cause 
of the disease along with supportive therapy. It includes infection control,  
volume resuscitation, thromboprophylaxis combined with focused  
ventilator strategies with appropriate treatment of the underlying causes. 
There are no effective pharmacological therapies for ARDS.1 
While inflammation is one of the vital pathways in the pathogen-
esis of ARDS with the involvement of inflammatory mediators,1 
glucocorticoids could play a crucial role in precluding it. How-
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ever, the role and efficacy of the glucocorticoids in the treatment of 
ARDS is still controversial and yet to be established. Insufficient data 
and lack of the studies to demonstrate the use of glucocorticoids in 
ARDS makes it imperative to carry out more research in this area.20

Objective
The aim of the study was to assess the efficacy of glucocorticoids in the 
treatment of ARDS and to identify the treatment approach of ARDS

MATERIALS AND METHODS
This was a retrospective observational study conducted in a tertiary care 
hospital in Southern region of Karnataka. All patients diagnosed with 
ARDS and confirmed by chest X-ray and arterial blood gas analysis, dur-
ing January 2011 and December 2011 were identified from Medical Re-
cords Division (MRD) registry using ICD code J80. Ethical approval was 
obtained from the institutional ethics committee prior to initiation of the 
study. Data was collected from 150 patients with ARDS. Patients with 
co-morbid illnesses like bronchial asthma and chronic obstructive pul-
monary disease (COPD), immunocompromised patients including Hu-
man Immunodeficiency Virus (HIV) positive, history of bone marrow 
or solid organ transplantation, current malignancy, neutropenia, receiv-
ing cytotoxic therapy for any reason and acute burn injury were excluded 
from the study. 
A case record form (CRF) was developed and validated by local experts 
for its appropriateness for the collection of data. Patients demographical  
details like name, age, sex, month of admission, medical and medication  
history, time of onset of ARDS, symptoms of patients dur-
ing the admiss ion, vital signs, reports of laboratory investigations,  
pulse oximetry readings along with the duration of ventilator days, dura-
tion of hospitalization days and treatment chart including dose and time 
of start of glucocorticoids were recorded in the CRF. The study mainly  
emphasized the decision and timing of glucocorticoid treatment on ARDS  
patients. To analyze the association between glucocorticoid therapy and 
efficacy, patients were categorized as survived and expired.
Outcome analysis investigated efficacy of glucocorticoids and the  
survival rate of patients along with the timing of glucocorticoid therapy 
initiation, categorized as early onset (<72h) and late onset (after 72h).

Statistical Analysis
Demographics, social habits, and associations between glucocorticoid 
initiation and respective onset and outcomes like mortality and free ven-
tilator days, were analysed by Chi square test and p<0.05 was considered 
statistically significant. Data analysis was done by using SPSS version 16.

RESULTS
During the study period, a total of 150 patients diagnosed with  
ARDS and admitted to medicine wards of the hospital were  
enrolled in the study, based on the inclusion and exclusion criteria.  
Demographic details of the patients are given in the Table 1. Mean age of 
the study population was 43.37 ± 16.15 years. Among the study popula-
tion 22.6% were smokers and 19.8% were alcoholics. Month-wise wise 
admission rate analysis showed highest rate of incidence during July to 
September (14-22%) and lowest during October to December. Rate of  
incidence were variable during January to June. Among the study popul-
ation Sepsis (32%) and Pneumonia (21.3%) were the most common  
infective etiological factors for ARDS while post operative ARDS (15%) 
was the non-infectious etiological factor. 
Clinical characteristics of ARDS are mentioned in the Table 2. Breath-
lessness (52%), fever (79.3%), fatigue (12%), cough (26%) and edema  
(6%) were the common symptoms at presentation. Outcomes of the  

patients enrolled (n=150) in the study were analyzed. Among the study 
population 54.7% patients recovered from ARDS while the mortality 
rate was 45.3%.  
Treatment pattern analysis revealed that 98.6% of patients with ARDS 
were given antibiotics for their underlying conditions and that 48.6%  
of patients received glucocorticoids. However supportive treatment  
remained mainstay for ARDS treatment and it included mechanical  
ventilation, oxygenation, bronchodilators, vasopressor agents, volume 
resuscitation, and sodium bicarbonate. Common treatment options used 
in ARDS are described in Table 3.
Study population was categorized into two main groups based on the gluco-
corticoid therapy decision, demarking a glucocorticoid treated group and  
a non-glucocorticoid treated group (Table 4). Higher mortality rate was  
observed in the non-glucocorticoid treated group (56.4%) compared to 
the glucocorticoid treated patients (41.7%), being this difference statisti-
cally significant (p < 0.022).
Study population was further categorized in two subgroups based on  
the time of start of the glucocorticoid therapy (details in Table 5). One 
subgroup received early glucocorticoid therapy (<72h), whereas other  
subgroup received late glucocorticoid therapy (>72h). Patient who  
received late glucocorticoid therapy had higher mortality rate (80%). The 
group of patients that received early glucocorticoid therapy showed a 
significant higher recovery rate (69.1%) (p < 0.001).
Regarding the timing effect of glucocorticoid therapy on ventilator days 
(Table 6), the subgroup of patients who received early glucocorticoid 
therapy had less mean ventilation days (4.61 ± 2.81) compared to the 
subgroup who received late glucocorticoid therapy (6.44 ± 4.47) 

DISCUSSION
This was a retrospective observational study conducted in a tertiary 
care hospital. The primary objective was to assess the role of glu-
cocorticoid in all stages of ARDS and to explore the treatment pat-
tern used in the management of ARDS. A total of 150 ARDS patients  
data was collected and analyzed. Gender distribution had a male to  
female ratio of 2:1. This was similar to the study conducted by Hemptinne 
et al, in which 59% of ARDS patients were male.13 Social habits of study 
population revealed that 19.8% patients were alcoholic and 22.6% were  
smokers. A study conducted by Iribarren C et al., showed that cigarette  
smoking was associated with 50 % of the ARDS cases; however alcohol  
consumption had insignificant association with ARDS occurrence. 
Pathologically smoking may cause alveolar damage which could eventu-
ally leads to respiratory insufficiency and ARDS. Cigarette contains high  
amount of reactive oxygen species which can result in membrane  
peroxidation and it can worsen the inflammation.14   Incidence of ARDS was 
shown to be higher during the months of July to September and this period 
is considered as monsoon season in the region of India where this study 
was conducted. A study conducted by Bajpai et al, also shows that monsoon 
related illnesses account for higher incidence of ARDS in September.15   
Sepsis (32%), pneumonia (21.3%) and scrub typhus (20%) were the  
primary etiological causes for ARDS in our study population.  A study 
conducted by Lu et al also reported sepsis (30.6%) as the major etiological  
cause of ARDS.16

There was higher mortality rate in the group of patients who did not 
receive glucocorticoids (56.4%) compared to those who received gluco-
corticoid therapy (41.7%). The result was fairly consistent with a large 
scale trial conducted by ARDSnet which showed the higher mortality  
rate in the methylprednisolone treated group (27%) compared to pla-
cebo group (36%).18 Another trial conducted by Meduri GU et al., also 
showed lower mortality rate in the early onset low dose methylpredniso-
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Table 1: Patient Demographic details

Patient Demographic details N = 150

Mean Age ± SD in years 
Gender- wise Distribution:

Male, n (%)
Female, n (%)
Social Habits

Smoker
Alcoholic

Month of admission
July

August
September
Etiology

Post operative
Sepsis

Pneumonia
Scrub typhus
Leptospirosis

Others

43.37 ± 16.15

91 (60.7%)
59 (39.3%)

20 (22.6%)
18 (19.8%)

21 (14%)
28 (18%)
33 (22%)

10 (15%)
48 (32%)

32 (21.3%)
30 (20%)
11 (7.3%)

23 (15.3%)

Table 2: Clinical features and outcomes 

Symptoms Frequency (%)

Breathlessness
Fever

Fatigue
Cough
Edema

Outcome

Recovered
Death

78 (52%)
119 (79.3%)

18 (12%)
39 (26%)

9 (6%)

Frequency (%)

82 (54.7%)
68 (45.3%)

Table 3: Treatment pattern of ARDS 

Treatment Frequency (%)

Antibiotics
Glucocorticoids

Ventilation
Oxygenation

Bronchodilators
Vasopressor agents

Volume resuscitation
Sodium bicarbonate

148 (98.6%)
73 (48.6%)

134 (89.3%)
106 (70.7%) 
43 (28.7%)
84 (56.0%)

131 (87.3%)
9 (6%)

Table 4: Comparison between glucocorticoid therapy and patient out-
come

Type of therapy Frequency, n (%)

With glucocorticoid therapy
Without glucocorticoid therapy

Recovered Expired

42 (58.3%)*
34 (43.6%)

30 (41.7%)
44 (56.4%)

Table 5: Time of start of glucocorticoid therapy and patient outcome

Time of start of Glucocorticoid 
Therapy

Frequency, n(% )

Early start (<72 Hr)
Late start (>72 Hr)

Recovered Expired

38 (69.1%)
3 (20%)

17 (30.9%)
12 (80%)

Table 6: Comparison between time of start of glucocorticoid therapy and 
patient outcome

Time of start of glucocorticoid 
therapy

Frequency, n(%)

Early start (<72 Hr)
Late start (>72 Hr)

Mean Ventilation days

4.61 ± 2.81
6.44±4.47

lone treated group compared to placebo (20.6% ± standard deviation vs 
42.9% ± standard deviation).17

Considering recovery rate from ARDS, our study found that the early 
start of glucocorticoid therapy was more effective than a late start (69.1% 
vs 20.0%). A study conducted by Meduri GU et al., also showed that 
low dose glucocorticoid treatment started on an early stage significantly 
decreased ICU mortality (20.56% vs. 42.9%).17 However, there is lack of 
uniform evidence regarding the place and timing of glucocorticoids in 
ARDS. Studies have reported controversial results such as the trial by 
ARDS clinical trial network (ARDSnet) concluded that early start gluco-
corticoid therapy showed no survival benefits.18

Nonetheless, there was a significant reduction in the mean ventilator 
days in the group of patients who received early start of therapy, compared 
to the late start (4.61 ± 2.81 vs 6.44 ± 4.47).
A large randomized controlled trial asserted the role of corticosteroids 
in early and late ARDS, with prolonged low-dose methylprednisolone. 
Although the study did not show mortality benefits from early start, it 
rendered rapid weaning from mechanical ventilation, reduced ventilator  
days and fast recovery, especially when methylprednisolone was initiated 
early in the treatment.20 Another study conducted by ARDS network and 
a meta-analysis by Peter JV et al., concluded that glucocorticoid therapy 
is beneficial in reducing mean ventilation days albeit there is a lack of  
comparison between early start and late start therapy and the bias  
effect derived from heterogeneous definitions of “early” and “late start” 
in available studies.18,19

CONCLUSION
Antibiotics along with vasopressor agents, volume resuscitation, 
bronchodilators, oxygenation, ventilation and sodium bicarbonate  
were the most commonly used supportive treatments. Study showed 
promising results in reversing the ARDS reaction and improving lung 
function (reduction in mean ventilator days) with the use of glucocor-
ticoid therapy. Patients who received early glucorticoid therapy had a 
better recovery and less mortality, compared to those who received late 
glucocorticoid therapy (>72 hours) in the course of disease. However 
power of detection of a critical outcome such as mortality is restrained 
by a small sample size, the retrospective nature of the study and by the 
non-uniformization of the glucocorticoid doses employed and it neces-
sitates more research in order to establish a clear role of glucocorticoid 
in ARDS.
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