
S118                                                                                                                  J Med Assoc Thai Vol. 99 Suppl. 6  2016
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Objective: The incidence and outcomes of acute lung injury (ALI)/acute respiratory distress syndrome (ARDS) are unclear.
We evaluated the cumulative incidence of, risk factors for, and outcomes of ALI/ARDS in surgical ICUs (SICUs).
Material and Method: The multicenter Thai University-based Surgical Intensive Care Unit (THAI-SICU) study was a
prospective, observational cohort study including nine university-based SICUs throughout Thailand from April 2011 to
January 2013. All >18-year-old surgical patients who were admitted to general SICUs were recruited. The primary outcome
was the incidence of ALI/ARDS.
Results: In total, 4,652 patients were analyzed. ALI/ARDS new developed in 114 patients (2.5%). Patients with ALI/ARDS had
higher APACHE II (20.0 vs. 11.4, respectively; p<0.001) and SOFA scores (7.3 vs. 3.1, respectively; p<0.001) and a higher
incidence of past or current smoking (48% vs. 36%, respectively; p<0.001) than the non-ARDS patients. The 28-day
mortality rate was significantly higher in patients with than without ALI/ARDS (50% vs. 12%; p<0.001). Higher APACHE II
and SOFA scores and higher rates of current or past smoking were independent predictors of ALI/ARDS.
Conclusion: The incidence of ALI/ARDS in the THAI-SICU study was low, but the mortality rate was high. Higher severity
scores and smoking were associated with ALI/ARDS.
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The diagnoses of acute lung injury (ALI) and
acute respiratory distress syndrome (ARDS) have
several aspects, including a history of predisposing
factors, the acute onset of hypoxemic respiratory failure,
and bilateral pulmonary infiltrations on chest
x-rays(1). Despite the use of formalized criteria for
decades(1), the incidence of ALI/ARDS within the adult
population has varied among studies. Major studies
from European countries have reported an ARDS
incidence ranging from 5.0 to 7.2 cases per 100,000

population(2-4), whereas studies from the United States
have reported figures much greater than expected(5,6).
Variations in healthcare systems, demographics,
socioeconomics, and population types might explain
these remarkable differences.

Patients undergoing operative procedures
comprise a subset of critically ill patients that have a
tendency to develop postoperative ARDS associated
with a higher mortality rate(7). The insults from surgical
procedures and perioperative treatment strategies (e.g.,
activation of the coagulation cascade, injury to the
capillary endothelium, alterations in the immune system,
and ventilator, fluid, and transfusion administration)
can result in postoperative lung injury(8). Moreover,
patients’ conditions, including comorbidities and
environmental factors, play important contributory
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roles in the development of postoperative pulmonary
complications. Identification of predictive perioperative
risk factors might help to prevent postoperative
ARDS and help to establish early treatment strategies.
Nevertheless, the incidence of and risk factors for ARDS
in surgical patients have been evaluated in few previous
studies(7-9). These studies involved different subtypes
of surgical populations ranging from high-risk patients
who might require ICU admission to low-risk surgical
patients. Kor et al(7) reported an ARDS incidence of
7.5% in a multicenter cohort of 1,562 at-risk surgical
patients. Variables considered major risk factors for
ARDS included aspiration, pneumonia, sepsis, shock,
pancreatitis, high-risk trauma, and high-risk surgery.
The independent risk factors for ARDS in their study
included sepsis, high-risk aortic vascular surgery, high-
risk cardiac surgery, emergency surgery, cirrhosis,
admission location other than home, increased
respiratory rate (20-29 and >30 breaths/min), FIO

2

of >35%, and SpO
2
 of <5%. In another study, Kor et

al(8) reported a postoperative ALI incidence of 2.6%
in patients who underwent elective surgery and
required mechanical ventilation for >3 hours during
general anesthesia. Independent predictors of
postoperative ALI were high-risk cardiac, vascular, and
thoracic surgery; diabetes mellitus; chronic obstructive
pulmonary disease; gastroesophageal reflux disease;
and alcohol abuse. In a different large retrospective
cohort of low-risk patients undergoing general surgery
such as non-cardiothoracic, vascular, and trauma
surgery, the incidence of new postoperative ARDS
was only 0.2%(9). Pre-operative risk factors for
developing ARDS included an American Society of
Anesthesiologists physical status of 3 to 5, emergent
surgery, renal failure, chronic obstructive pulmonary
disease, a higher number of anesthetics, and male sex.
Because of the scarce reports on the incidence of
and risk factors for ARDS in general surgical patients
requiring admission to the SICU, the Thai University-
based Surgical Intensive Care Unit (THAI-SICU) study,
a large national multicenter study, aimed to determine
prospectively the incidence of, outcomes of, and
perioperative risk factors for ALI/ARDS in general
surgical patients (excluding cardiac and neurological
surgery) requiring admission to the SICU with or
without operations.

Material and Method
The THAI-SICU study was a multicenter,

prospective, observational cohort study including nine
university-based SICUs covering all regions across the

country from April 2011 to January 2013 of total cohort
time. The basic objectives of the THAI-SICU study
were to identify the adverse events and mortality in
SICUs. The study proposals and all case record forms
were approved by the Thailand Joint Research Ethics
Committees (No. 001/2011) or by the ethics committee
or institutional review board of each individual
institution prior to data collection. All patients or
relatives provided informed consent before information
was gathered. The Trial.gov identification number for
this study is NCT01354197.

All adult surgical patients aged >18 years who
were admitted to general SICUs during the study period
were recruited. The investigators excluded moribund
patients, those who required an ICU stay of <6 hours,
nonsurgical patients, cardiac surgery and neurosurgery
patients, and foreign nationals. All methodological
details are described in a previous publication(10). The
study was primarily designed to identify the incidence
and outcomes of ALI/ARDS in critically ill surgical
patients. The primary outcomes were the incidence of
ALI/ARDS at any time after ICU admission and all-
cause, 28-day mortality. Secondary outcomes were the
independent risk factors associated with ALI/ARDS.
Collected data were divided into three categories: “on
admission”, “daily recording data”, and “at discharge”.
Information on the patients’ characteristics, risk factors,
ventilator data, adverse events, and outcomes were
initially collected at the time of admission and
throughout the ICU stay or up to 28 days of ICU
admission. The patients were followed until 28 days
after ICU admission even discharge from SICU or death.

The American-European Consensus
Conference definition(11) of ALI/ARDS was used in
the present study because this study was performed
before implementation of the Berlin definition of
ARDS(12), a newer definition in which ARDS is
categorized as mild, moderate, or severe. The American-
European Consensus Conference criteria include the
presence of acute hypoxemia with a ratio of the partial
pressure of arterial oxygen to the fraction of inspired
oxygen (PaO

2
/FiO

2
) of <300 mmHg (for ALI) or <200

mmHg (for ARDS); bilateral infiltrates on a frontal
chest radiograph; and no clinical evidence of left
atrial hypertension or, if measured, a pulmonary artery
occlusion pressure of <18 mmHg. Formal training was
performed to understand accurately the definitions for
each variable prior to data collection.

Data analysis
The incidence of ALI/ARDS is reported in
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percentages. Mean and standard deviation or median
and interquartile range were used to present continuous
data with a parametric or nonparametric distribution,
respectively. Categorical data are reported as counts
and percentages. Univariable analysis was used to
detect the differences between patients with and without
ALI/ARDS. Student’s t-test and analysis of variance
test were used for continuous variables with a normal
distribution. The Mann–Whitney U test and the
Kruskal–Wallis were used for non-parametric data.  The
chi-square test or Fisher’s exact probability test was
used for categorical data. Less than 3% of patients had
missing data. We performed multiple imputations for
missing values. Correlations between predictors and
outcomes were analyzed by regression analysis with
multivariable controls. To determine which
characteristics were independently associated with
ALI/ARDS, all of the covariates that were statistically
significant at a p-value of <0.2 in the unadjusted
analyses were entered simultaneously into the adjusted
logistic regression model. The multicollinearity
association was checked on the regression model.
The adjusted model contained only statistically
significant variables. The adjusted odds ratios of ALI/
ARDS are reported along with their 95% confidence
intervals. Statistically significant differences are defined
as p<0.05. STATA, version 11.0 (STATA Inc., College
Station, TX) was used for statistical analysis.

Results
In total, 6,548 SICU patients were enrolled;

1,807 of these patients were excluded. The reasons for
exclusion were previously described(10). A total of 89
patients (1.9%) had incomplete or missing data.
Consequently, 4,652 patients were included in the
analysis. Of these, 238 patients (5.2%) were diagnosed
with ALI/ARDS and 124 had met the ALI/ARDS criteria
since the day of admission. Consequently, 114 patients
(2.5%) developed ALI/ARDS during their ICU stay.
The median onset of ALI/ARDS occurred on day 1
(interquartile range, 1-3). On the day of admission, the
average PaO

2
/FiO

2 
ratio in patients with ALI/ARDS

was 224.67+132.57, the average positive end-expiratory
pressure was 8.28+4.48 cmH

2
O, and the average

tidal volume per predicted body weight was 8.08+3.02
ml/kg.

The baseline characteristics of patients with
and without ALI/ARDS are shown in Table 1. Patients
with ALI/ARDS were primarily men, had a higher body
mass index, and had significantly higher severity scores
on either the Acute Physiology and Chronic Health

Evaluation II (APACHE II) (20.0 vs. 11.4, p<0.001) or
Sequential Organ Failure Assessment (SOFA) (7.3 vs.
3.1, p<0.001) on admission. The indications for
admission of patients with ALI/ARDS were mainly
associated with unstable and severe underlying
diseases (priority 3), whereas a requirement for invasive
monitoring was the major indication for admission of
patients without ALI/ARDS (priority 2). Significantly
more patients with than without ALI/ARDS had a past
or current smoking habit (48% vs. 36%, respectively;
p<0.001); however, there was no significant difference
in the number of pack-years among smoking patients.
No significant differences in major comorbid diseases,
including cardiovascular and respiratory disease,
chronic renal failure, diabetic mellitus, and a history of
stroke, were noted between the two groups. The
hemoglobin and albumin concentrations on admission
were slightly but significantly lower in patients with
than without ALI/ARDS; in both groups, the
hemoglobin concentration was around 10 g/dl and the
albumin concentration was <3 g/dl. Significantly more
patients with than without ALI/ARDS had sepsis on
admission.

Within the first week after admission, patients
with ALI/ARDS received a larger volume of fluids
and red blood cell transfusions than did patients
without ALI/ARDS. With respect to ventilatory data,
the maximum tidal volume was not different between
patients with and without ALI/ARDS; however, patients
with ALI/ARDS had a significantly higher positive
end-expiratory pressure and received a significantly
higher amount of neuromuscular blocking agents,
especially cisatracurium, during the first 7 days (Table
1).With respect to types of surgery, the numbers of
emergency and intra-abdominal surgeries were
significantly higher in patients with than without
ALI/ARDS. Only 7% of the patients in this cohort were
trauma patients; there was a significantly higher
percentage of trauma patients among those with than
without ALI/ARDS. Patients with ALI/ARDS received
significantly higher red cell transfusion volumes in the
operating room than did patients without ALI/ARDS.

Patients with ALI/ARDS also developed a
significantly higher number of complications during
their ICU stay, including pneumonia, shock, sepsis,
and acute kidney injury, than did patients without ALI/
ARDS. However, there were no significant differences
in the rates of reintubation, symptomatic deep vein
thrombosis, or gastrointestinal bleeding between
patients with and without ALI/ARDS. Regarding clinical
outcomes, patients with ALI/ARDS demonstrated a
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    No ALI/ARDS ALI/ARDS p-value
        n = 4,414 n = 238

Patient data
Age in years (SD)      61.73 (17.34)      62.11 (17.13) 0.763
BMI in kg/m2(SD)      22.98 (5.69)      23.43 (4.71) 0.014
Male (%) 2,559 (58.11)    165 (69.33) 0.001

Priority of admission# (%)
Priority 1: Unstable patients    935 (21.33)    121 (51.05)
Priority 2: Require invasive monitoring 3,301 (75.30)      97 (41.00)
Priority 3: Unstable with severe underlying diseases    117 (2.70)      16 (68.00) <0.001

Severity of diseases (%)
ASA physical status more than II (III-V) 2,101 (47.60)      93 (39.08) 0.010
APACHE II score on admission (IQR)      11.40 (6.74)      20.14 (9.13) <0.001
SOFA score on admission (IQR)        3.09 (3.25)        7.29 (4.56) <0.001

Smoking status (%)
Current smoking    519 (11.76)      38 (15.97) 0.002
History of smoking 1,073 (24.31)      75 (31.51)
Number of pack-years in smoking patients (IQR)      30 (17.67-40)      30 (20-40) 0.753

Comorbid diseases (%)
Cardiovascular disease    740 (16.76)      39 (16.39) 0.879
Vascular disease    248 (5.62)      20 (8.40) 0.072
Respiratory disease    131 (2.97)        3 (1.26) 0.125
Chronic renal failure    413 (9.36)      29 (12.18) 0.147
Diabetic mellitus    976 (22.11)      42 (17.65) 0.105
Stroke    265 (6.00)      11 (4.62) 0.379
Sepsis    538 (12.25)      70 (29.41) <0.001

Laboratory results, fluid and transfusion
Hemoglobin on admission in g/dl (SD)      10.63 (2.17)      10.01 (2.18) <0.001
Albumin on admission in g/dl (SD)        2.77 (0.81)        2.60 (0.78) 0.002
Balance fluid at 7 days in ml (IQR) 1,251 (0-3,490) 4,903 (840-10,232) <0.001
Red blood cell transfusion average 7 days in ml (IQR)        0 (0-520)    586.5 (196-1,595) <0.001

Surgical data (%)
Elective surgery 2,271 (67.77)      40 (37.04) <0.001
Emergency surgery 1,080 (32.23)      68 (62.96) <0.001
Trauma patients    302 (6.84)      25 (10.50) 0.031
Intra-abdominal surgery 2,109 (47.78)      64 (26.89) <0.001
Vascular surgery    397 (8.99)      18 (7.56) 0.451
Thoracic surgery    173 (3.92)      15 (6.30) 0.069
Other site surgery    257 (5.82)      16 (6.72) 0.565
Duration of surgery in min (IQR)      21.84 (18.03)      22.69 (19.56) 0.766
Fluid balance in OR in ml (IQR) 1,700 (787.5-2847.5) 1,564.5 (755-3,200) 0.725
PRC in OR in ml (IQR)        0 (0-519)    251.5 (0-817) 0.014

Ventilator data (average first 7 days) (%)
CMV mode (PCV + VCV) 2,152 (49.01)    230 (96.64) <0.001
SIMV mode    546 (12.43)      21 (8.82) 0.098
Maximum tidal volume    500 (450-574.86)    520 (473-600) 0.048
Maximum PEEP        5 (5-5)        5.79 (5-7.43) <0.001
Tidal volume/predicted body weight        9.51 (2.08)        9.56 (2.16) 0.69

BMI = body mass index; ASA = American Society of Anesthesiologists; APACHE = Acute Physiology and Chronic Health
Evaluation; SOFA = Sequential Organ Failure Assessment; PRC = packed red cell; FFP = fresh frozen plasma; OR =
operating room; CMV = controlled mechanical ventilation; SIMV = synchronized intermittent mandatory ventilation; PEEP
= positive end-expiratory pressure; NMBA = neuromuscular blocking agent
# Guidelines for ICU admission, discharge, and triage. Crit Care Med 1999;27:633–8.

Table 1. Comparison of characteristics between patients with and without ALI/ARDS
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No ALI/ARDS ALI/ARDS p-value
    n = 4,414     n = 238

Neuromuscular blocking agents (%)
No 4,239 (96.54) 179 (75.21) <0.001
Atracurium      25 (0.57)     4 (1.68)
Cisatracurium      99 (2.25)   43 (18.07)
Pancuronium      12 (0.27)     4 (1.68)
Vecuronium      15 (0.34)     8 (3.36)

Table 1. Cont.

significantly higher number of ventilator days and
ICU length of stay. The 28-day mortality rate was
50% in patients with ALI/ARDS and only 12% in those
without ALI/ARDS (p<0.001). Similarly, the hospital
mortality rate was significantly higher in patients with
ALI/ARDS (Table 2).

Table 3 shows the clinical predictors for
ALI/ARDS in the final logistic regression model. Higher
APACHE II and SOFA scores and a current or past
smoking habit were independent predictors of ALI/
ARDS. A pre-operative American Society of
Anesthesiologists physical status of >2 was nearly
an independent risk factor for ALI/ARDS (p = 0.07)
(Table 3).

Discussion
ARDS is considered a serious complication

that contributes to high mortality rates among critically
ill patients. In this multicenter, prospective,
observational cohort study including nine university-
based SICUs, the overall incidence of new-onset
ALI/ARDS in SICUs was approximately 2.5%. The other
main results of this study are as follows(1). The onset
of ALI/ARDS was early (day 1)(2). Patients with ALI/
ARDS developed a significantly higher number of
complications during their ICU stay, including
pneumonia, shock, sepsis, and acute kidney injury, than
did patients without ALI/ARDS(3). The mortality
rate among patients with ALI/ARDS was high at 50%(4).
Higher severity scores and smoking were associated
with ALI/ARDS in this cohort.

The population in this cohort comprised
general surgical patients requiring SICU admission;
neurologic and post cardiac surgery patients were
excluded. The investigators decided to focus only on
general surgical patients because neurologic and post
cardiac surgery patients were admitted to other specific
ICUs in most of the institutions involved in this study.
Although previous studies(1,7-9) have reported the

incidence of ALI/ARDS in surgical patients, their study
populations differed from that in the present study.
The incidence of ALI/ARDS in our study was higher
than that reported in general surgical patients (0.2%)(9),
lower than that reported in high-risk surgical patients
(7.5%)(7), and comparable to that reported in elective
surgical patients involving all procedures (2.6%)(8).
Although our general surgical population was admitted
to SICUs, the patients had a low incidence of ALI/
ARDS(9) because almost half of the population
comprised abdominal surgical patients and there were
low proportions of trauma patients (7%) and vascular
patients (9%). Previous studies have demonstrated a
high incidence of ALI/ARDS in trauma patients
(12-25%)(5,13,14). Similarly, in high-risk surgical patients
including cardiac and vascular patients, the incidence
of ARDS was approximately 7.5%(7).

The independent risk factors for ARDS in this
cohort were high severity scores and a current or past
smoking habit. Unlike some previous studies(8,9,15), we
did not demonstrate that packed red cell transfusion,
the type of surgery, or some underlying diseases
were predictors of ARDS. Packed red cell transfusion
was shown to be a risk factor for ARDS in several
groups of critically ill patients(9,14,15); in those studies,
immunosuppression and interactions among non-
specific systemic inflammatory mediators might have
contributed to this association. Despite the higher
PRC transfusion rate in both the operating room and
in the ICU for patients with ALI/ARDS, packed red cell
transfusion was not demonstrated to be a significant
predictor of ALI/ARDS in this cohort. As mentioned
above, this study focused on the low-risk surgical
population, mainly those undergoing intra-abdominal
surgery; thus, the risk factors might differ from those
of previous studies. Additionally, the disease severity
in patients in this study was mild to moderate as
indicated by the average APACHE II score of only 12.
Moreover, the severity of ARDS was categorized as
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No ALI/ARDS ALI/ARDS p-value
n = 4,414 n = 238

Complications
Reintubation 131 (2.97)   10 (4.20)   0.279
Symptomatic DVT   13 (0.29)     1 (0.42)   0.730
Pneumonia 262 (5.94)   50 (21.00) <0.001
Shock 801 (18.15) 163 (68.50) <0.001
Sepsis 729 (16.60)   93 (39.08) <0.001
Gastrointestinal bleeding   27 (0.61)     4 (1.68)   0.050
Acute kidney injury 596 (13.57)   92 (38.66) <0.001

Outcomes
Ventilator days     2 (1-4)     5 (5-13) <0.001
ICU LOS     2 (1-4)     6 (3-13) <0.001
28-day mortality 523 (11.85) 119 (50.00) <0.001
Hospital mortality 340 (7.70) 107 (44.96) <0.001

Data are presented as n (%) or median (interquartile range).
DVT = deep vein thrombosis; ICU = intensive care unit; LOS = length of stay

Table 2. Complications and outcomes between patients with and without ALI/ARDS

Odds ratio p-value 95% confidence interval

APACHE II score     1.08 <0.001 1.05-1.10
SOFA score     1.12 <0.001 1.08-1.17
Current or past smoking habit     1.24   0.008 1.05-1.44
ASA physical status of >2     1.35   0.070 0.97-1.88

ASA = American Society of Anesthesiologists; APACHE = Acute Physiology and Chronic Health Evaluation; SOFA =
Sequential Organ Failure Assessment

Table 3. Independent risk factors for ALI/ARDS

mild to moderate according to the Berlin definition, and
ALI/ARDS developed quite early in the ICU (day 1).
This may explain why we did not demonstrate the same
risk factors as shown in previous reports.

We found that smoking was associated
with the development of ALI/ARDS. In previous
studies, current cigarette smoking was reported as
an independent risk factor for the development of
ARDS(16-18). Additionally, active and passive cigarette
smoking were associated with an increased risk of
developing ARDS(19), transfusion-related ARDS(20),
and primary graft dysfunction after lung trans-
plantation(21,22). Smoking prevention strategies might
play an important role both in an active and passive
cigarette smoking. Iribarren et al(16) reported a clear
dose-response association between ARDS and
cigarette smoking (heavy smoking of >20 cigarettes
per day was associated with a 5.7-fold increased risk of
ARDS) and a borderline association between ARDS

and a history of cigarette smoking. In the present study,
however, the amount of smoking in terms of the
number of pack-years was not associated with
ALI/ARDS. The history and amount of smoking might
be underestimated because of the difficulty in obtaining
a history, both from the relatives and from the patients,
at the time of ICU admission(23). Only two institutions
that participated in our study performed formal pre-
operative examinations that provided accurate data
on smoking history. Nevertheless, heavy smoking can
contribute to alveolar damage and directly cause
respiratory insufficiency and ARDS. Moreover,
precipitating factors for ALI/ARDS, including
pneumonia, vascular disease, sepsis, and
gastrointestinal tract or cardiopulmonary surgery,
are more likely to develop in smokers(18,24,25). High
concentrations of reactive oxygen species, which
result in membrane peroxidation and increased
inflammation(26), can contribute to the development of
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ALI/ARDS in smokers.
Even with the low incidence and mild to

moderate severity of ALI/ARDS, the 28-day mortality
rate reached 50% in the patients with ALI/ARDS in
this study. Similarly, the number of ventilator days, ICU
length of stay, and hospital mortality rate were
significantly higher in patients with than without
ALI/ARDS. The mortality rate was slightly higher than
that reported in the study conducted in the same
population(9). The development of ARDS in this cohort
was associated with high mortality. It is clinically
beneficial to establish a strategy with which to prevent
post operative pulmonary complications and early
treatment of ALI/ARDS in the surgical population.

This study had several limitations. First, ALI/
ARDS developed very early in this cohort; some
potential risk factors for the development of ALI/ARDS
might have been present or occurred in the operating
room. However, information regarding ventilator
management in the operating room and choices of
volatile anesthetic agents was not available. A previous
experimental study reported that a specific volatile
anesthetic agent was able to attenuate lung damage(27).
A recent study reported lower major pulmonary and
extrapulmonary complications occurring within the
first 7 days after surgery in patients assigned to lung-
protective ventilation during anesthesia in major
abdominal surgery(28). Atelectasis and pneumonia
occurring within 7 days were significantly lower in the
patients who underwent lung-protective ventilation.
However, the development of ALI/ARDS within 7 days
was not significantly different between patients with
and without lung-protective ventilation during
anesthesia. Likewise, some of the potential risk factors
such as amount of fluid, red blood cell transfusion,
tidal volume, PEEP and neuromuscular blocking
agents might be the consequences of ALI/ARDS
because ALI/ARDS developed earlier than we expected.
Second, the limited number of patients with ALI/ARDS
(n = 238) as well as the low frequency or lack of some
potential risk factors in this cohort might have masked
the significant associations with ALI/ARDS. Examples
of relevant risk factors include obesity, alcohol
consumption, and cancer. Obesity can affect either the
respiratory mechanics or ALI/ARDS pathophysiology
through alterations in circulating inflammatory
mediators(29). However, no causal relationship has
been established between the effect of obesity and the
pathogenesis of lung injury in obese patients(30). In
one study, critically ill or septic patients with a history
of alcohol abuse showed a significantly higher

incidence of ARDS than did patients without a history
of alcohol abuse(31). Likewise, another study showed a
higher incidence of lung injury in patients with than
without cancer(32). Third, our study demonstrated the
same limitation present in other clinical studies of
ARDS in terms of the reproducibility of the ARDS
diagnosis. Atelectasis and ventilatory management in
postoperative patients may confound the diagnosis
of ALI/ARDS. However, structured training in ARDS
assessment was mandatory for primary investigators
in each institution before commencing the study, and
the data were collected prospectively, ensuring the
monitoring of ALI/ARDS development. Finally, this
study was performed in tertiary-care, university-based
hospitals. The patient population may not represent
the typical patients seen in other locations in Thailand.

In conclusion, this investigation provides
information on the incidence of ALI/ARDS in low-risk
general surgical patients admitted to SICUs, which is a
poorly studied population. We demonstrated a low
incidence but high mortality rate of ALI/ARDS. Higher
severity scores and smoking were the only two
independent risk factors associated with ALI/ARDS
in this cohort. The information from this study offers
clinicians opportunities to monitor and reduce the risk
of ALI/ARDS in general surgical patients, particularly
in abdominal surgical patients. Nevertheless, further
studies are required before establishing the causation
of ALI/ARDS in this population.

What is already known on this topic?
The incidence of ALI/ARDS in low-risk

general surgical patients was low. The onset of ALI/
ARDS was early during ICU admission and the mortality
was high.

What this study adds?
Higher severity scores and smoking were the

only two independent risk factors associated with ALI/
ARDS in this cohort. Smoking prevention strategies
might play an important role in general surgical patients
admitted to SICU.
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