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ORIGINAL RESEARCH
A Hospital Based Observational Study to Assess the Clinic-Etiological
Profile and Prognostic Indicators in Critically Ill Patients who Develop
Acute Respiratory Distress Syndrome (ARDS) in Medical Intensive Care
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ABSTRACT
Background: Aspiration pneumonia and pneumonia are the most common cause of
ARDS in direct lung injury whereas sepsis is the most common cause of ARDS in
Indirect lung injury. The aim of this study to assess the clinic-etiological profile and
prognostic indicators in critically ill patients who develop acute respiratory distress
syndrome (ARDS) in medical intensive care unit.
Materials& Methods: A hospital based prospective study done on 50 ARDS patients
those were admitted in the medical ICU over a period of one year at SMS Medical
College, Jaipur, Rajasthan, India. Baseline characteristics including comorbidities,
routine investigations, initial SOFA Scores & APACHE II (Acute Physiology & Chronic
Health Evaluation) score was evaluated. Descriptive & Statistical analysis and
interpretation of the data collected is done by using SPSS version 22.0 with mean and
standard deviations computed.
Results: Among 50 patients, 27 patients represent the male group and 23 patients
represent the female group. Diabetes mellitus (36%) and SHT (20%) having a higher
prevalence. Breathlessness and fever were the most common symptoms. Gender
comparison of mean Fio2/Pao2 ratio, MAP, Initial SOFA and APACHE II scores are
shown in table 4 showing a higher Fio2 requirement in female group when compared to
the male group and more or less equal with the remaining variables. The mean duration
of hospital stay was longer in the female group when compared to the male group (table
4). The mortality rate in our study was 16.0% (8 patients).
Conclusion: The incidence of ARDS studies in India are very few and lacking. Early
identification and etiology work up for ARDS with timely administration of antibiotics/
antivirals or antimalarial drugs is necessary for the improvement in survival rates in
view of increased morbidity and mortality associated with ARDS.
Keywords: Clinic-Etiological Profile, Prognostic Indicators, Acute Respiratory Distress
Syndrome (ARDS), Intensive Care Unit.
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INTRODUCTION
ARDS is associated with high mortality and timely management of a critical team in the
aspect of intensive invasive monitoring, sepsis control, requirement of ventilator support like
prone ventilation sometimes is beneficial and can improve the patient outcome.1
Aspiration pneumonia and pneumonia are the most common cause of ARDS in direct lung
injury whereas sepsis is the most common cause of ARDS in Indirect lung injury. Malaria,
dengue, leptospirosis are some other causes of ARDS due to infections in the tropical
region.2,3
ARDS is a progressive inflammatory lung injury in patients with hypoxemic respiratory
failure. Patients are detected by acute respiratory failure refractory to oxygen supply, bilateral
lung infiltrates with decreased lung compliance in absence of cardiac failure according to the
American –European Consensus Conference.4 ALI/ARDS results from various direct/
indirect lung injuries and have a high mortality rate. Northern, South and Western parts of
India have mortality rates of 47.8%, 36.6% and 57% accordingly.5
ARDS involves a complex and combined reaction of local and systemic factors. Diffuse
alveolar damage consists of endothelial injury and neutrophilic activation causing non cardiogenic pulmonary oedema and atelectasis.6
The main differential diagnosis of ARDS include cardiogenic pulmonary oedema, acute
eosinophilic pneumonia and acute interstitial pneumonia sometimes make it undifferentiated
from ARDS mimicking condition such as acute cryptogenic pneumonia which is usually
uncommon. Extra pulmonary ARDS causes are also co-existent which are diverse in nature
and presents during the onset of illness.7
Non -invasive ventilation is successful in most of the patients of ARDS and may or may not
require depending on the clinical or lab results.8 The aim of this study to assessed the clinicetiological profile and prognostic indicators in critically ill patients who develop acute
respiratory distress syndrome (ARDS) in medical intensive care unit.
MATERIALS & METHODS
A hospital based prospective study done on 50 ARDS patients those were admitted in the
medical ICU over a period of one year at SMS Medical College, Jaipur, Rajasthan, India.
INCLUSION CRITERIA
1. Patients fulfilling the American-European Consensus Conference criteria for Acute
Respiratory Distress Syndrome
 Acute onset of bilateral infiltrates on chest X ray.
 PaO2 / FiO2 < 200.
 No Left Ventricular dysfunction ruled out by Echocardiograph.
2. Mechanically ventilated patients > 48 Hours.
3. Patients age >20 years.
EXCLUSION CRITERIA
 Patients < 20 years of age.
 Trauma and burns.
 Known previous lung pathology.
METHODOLOGY
Patients fulfilling the AECC (American-European Consensus Conference) criteria were
selected. History, physical examination, chest radiographs and arterial blood gas analysis will
be collected along with echocardiography.
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SEVERITY SCORES
The data collected was used to calculate the severity scores. The severity scores used in our
study were as follows:
1. Acute Physiology and Chronic Health Evaluation (APACHE) II
2. APACHE III.
3. Sequential Organ Failure Assessment score (SOFA).
 APACHE II: APACHE II is a point score system based on the initial values of 12 routine
physiologic measurements along with age and chronic health points. It provides a general
measure of severity of disease and is used in the assessment of critically ill
 APACHE III: APACHE III scoring system uses 17 physiological and biochemical
parameters along with age and comorbidities to assess the severity of the disease. The
score can be used for predicting the risk of hospital mortality in critically ill patients
 SOFA score: The SOFA score is a simple and effective method to describe organ failure
in critically ill patients. Regular scoring enables the clinician to assess patient condition
and response to treatment.
STATISTICAL ANALYSIS
Baseline characteristics including comorbidities, routine investigations, initial SOFA Scores
& APACHE II (Acute Physiology & Chronic Health Evaluation) documentation in Microsoft
excel sheet. Descriptive & Statistical analysis and interpretation of the data collected is done
by using SPSS version 22.0 with mean and standard deviations computed.
RESULTS
In this study about 50 patients were admitted with ARDS and classified based on American
European Consensus Criteria Conference based on the inclusion and exclusion criteria.
Among 50 patients, 27 patients represent the male group and 23 patients represent the female
group. Diabetes mellitus (36%) and SHT (20%) having a higher prevalence. Breathlessness
and fever were the most common symptoms (table 1).
Table 1: Characteristics of patients
Characteristics No. of patients (N=50) Percentage
Sex
27
54%
Male
23
46%
Female
Co morbidities
18
36%
Diabetes mellitus
10
20%
SHT
5
10%
Thyroid disorder
2
4%
Seizure disorder
3
6%
Malignancy
1
2%
Smoking
4
8%
Alcohol
7
14%
Tobacco chewing
Presenting complain
47
94%
Breathlessness
43
86%
Fever
27
54%
Cough
18
36%
Others
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Majority of the cases in this study were of infective origin (47 /50). Infective etiology with
H1N1 infection with 18 patients, culture positive organisms in 16 patients, dengue infection
in 8 patients and scrub typhus infection in 5 patients (table 2,3).
Table 2: Etiology of patients
Etiology
No. of patients (N=50) Percentage
8
16%
Infective
Dengue
18
36%
H1N1
5
10%
Scrub typhus
16
32%
Culture positive
3
6%
Non-infective
Table 3: Direct and indirect causes of lung injury
Causes
No. of patients (N=50) Percentage
DIRECT INJURY
8
16%
Dengue
18
36%
H1N1
5
10%
Scrub typhus
2
4%
Candida
5
10%
Hospital
Acinetobacter Baumanni
acquired
8
16%
K. Pneumoniae
pneumonia P. Aeuroginosa, K. Pneumoniae
1
2%
INDIRECT INJURY
2
4%
Sepsis
E. coli
2
4%
Enterococcus Faecium
6
12%
K. Pneumoniae
2
4%
Staph, Enterococcus Faecium
Gender comparison of mean Fio2/Pao2 ratio, MAP, Initial SOFA and APACHE II scores are
shown in table 4 showing a higher Fio2 requirement in female group when compared to the
male group and more or less equal with the remaining variables. The mean duration of
hospital stay was longer in the female group when compared to the male group (table 4).
Table 4: The comparison of mean value of severity scores in male and female
Severity scores
Male (N=27) Female (N=23) P-value
92.33±8.92
101.54±7.86
<0.05*
Fio2/PAo2 ratio
76.82±6.48
74.63±5.73
>0.05
Mean Arterial pressure (MAP)
8.66±1.24
8.43±1.12
>0.05
Initial SOFA Score
17.28±2.56
14.35±2.73
>0.05
Initial APACHE II Score
14.23±2.27
17.57±2.92
>0.05
Duration of Hospital stay (Days)
The mortality rate in our study was 16.0% (8 patients) (table 5).
Table 5: Outcome
Outcome No. of patients (N=50) Percentage
8
16%
Death
8
16%
AMA
34
68%
Improved
DISCUSSION
Majority of ARDS cases greater than 80% are caused by severe sepsis syndrome, bacterial
pneumonia about 50 percent, trauma, aspiration of gastric contents, multiple transfusions and
drug overdose. Surgical causes of ARDS are pulmonary contusions, multiple bone fractures,
flail chest. Other uncommon causes are head injury, near drowning, toxic inhalation and
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burns. Direct causes of ARDS are primary from lung origin, examples – viral pneumonia or
aspiration of gastric contents. Indirect causes of ARDS are sepsis, ingested toxins,
hypotension.
In this study conducted with 50 patients, 27 patients were male and 23 were female. One such
study conducted in Vanderbill university medical centre, Nashville showed predominance in
male group of about 75% in that study. Gender categorization were taken into account for
immunologic variation.9 In one Indian study done by Agarwal et al during 2005 2 revealed
female gender as a risk factor for mortality. In another study conducted by HUDSON et al
showed no effect of gender association in patients presenting with ARDS.
In one study conducted, showed diabetes mellitus as a protective factor in development of
ARDS.10 In our study diabetes was not associated as a protective factor in the development of
ARDS.
In an Egyptian study presence of hypothyroid in patients with respiratory failure was related
to prolonged stay and increased period of intubation. 11 In our study 5 patients had thyroid
disorders.
In another study Data from 14 ICU s were collected and showed that malignancies were
associated with ARDS and 90% patients shared an infection related etiology with 1/3rd of
them having fungal infections.12
In our study 47 of the 50 patients had an infective etiology of ARDS and the remaining 3
patients had non-infective causes.
H1N1 ARDS was seen in majority of the patients and contributed to 18 of 50 patients in the
study, followed by culture positive, dengue and scrub typhus ARDS with 16, 8 and 5 patients
respectively. In another ICU study a higher incidence of ARDS wasnoted in 65.4%.13 In an
Indian study of H1N1from Kumar et al in 2012 showed 32patients having ALI and ARDS. 14
In our study there were 8 patients diagnosed as dengue related ARDS and it has a vast burden
in the tropical countries with increased mortality. 15,16
Acinetobacter Baumanni and klebsiella pneumoniae were the commonest organisms causing
Hospital acquired pneumonia in our study. Escherichia coli (ESBL), enterococcus species,
klebsiella pneumoniae and Acinetobacter species were the gram negative organisms causing
sepsis and ARDS in our study.
The mean Fio2/Pao2 ratio, Mean arterial pressure, initial SOFA and APACHE II scores were
done and categorized by gender basis. In the male group Mean Fio2/Pao2 ratio, mean arterial
pressure, initial SOFA and APACHE II scores were 92.23, 77.82, 8.66, 17.28 and in the
female group were 101.54, 74.63, 8.43 and 14.35 respectively. The mortality rate in our study
was 16.0% (8 patients) and factors related to mortality were male gender, diabetes mellitus,
H1N1 infection, severe sepsis and MODS.
CONCLUSION
The incidence of ARDS studies in India are very few and lacking. Early identification and
etiology work up for ARDS with timely administration of antibiotics/ antivirals or
antimalarial drugs is necessary for the improvement in survival rates in view of increased
morbidity and mortality associated with ARDS.
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