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ABSTRACT 
 
Context Severe acute pancreatitis has long 
been known to be a cause of pulmonary 
dysfunction and multisystem organ failure. 
 
Objective We evaluated the spectrum of 
pulmonary dysfunction in acute pancreatitis. 
 
Methods Over a period of one year, 60 
patients referred to us with a diagnosis of 
acute pancreatitis on the basis of clinical 
findings, CT and elevated serum amylase 
level were studied prospectively. The 
computed tomography severe index (CTSI) 
was used to assess the severity of the 
pancreatitis. Arterial blood gas analysis and 
chest X-rays were performed in all patients at 
admission and at intervals, when clinically 
indicated. 
 
Results The mean age was 42.9±15.9 years 
(range: 18-80 years) and the etiology of the 
pancreatitis was gallstones in 29 patients, 
alcohol in 22 patients while no cause could be 
ascertained in 9. At presentation to our 
hospital, 48.3% had mild hypoxemia while 
18.3% had moderate to severe hypoxemia 
(PaO2 less than 60 mmHg). The patients who 
were hypoxemic at presentation had a higher 
incidence of organ failure during the course of 
the disease. Pleural effusion at admission was 
noticed in 50%, atelectasis in 25%, and 
pulmonary infiltrates in 6.7%. Respiratory 

failure developed in 48.3% and the mean±SD 
CTSI in these patients was 8.20±2.29. 
Patients with more than 50% necrosis had 
more pulmonary dysfunction and needed 
ventilatory support. The development of 
consolidation during the course of the disease 
correlated with the occurrence of respiratory 
failure (P=0.068) but not with mortality 
(P=0.193). Similarly, the onset of adult 
respiratory distress syndrome also correlated 
with respiratory failure (P<0.001) but, unlike 
consolidation, adult respiratory distress 
syndrome correlated with mortality 
(P<0.001). On logistic regression analysis, the 
development of respiratory failure and other 
organ dysfunctions were independent risk 
factors for mortality. 
 
Conclusion Our study on patients who were 
referred to a tertiary care center points out 
that hypoxemia at presentation predicts a poor 
outcome which could be due to the high 
incidence of associated cardiac and renal 
failure. At presentation, the presence of 
pleural effusion but not atelectasis and 
consolidation correlates with the development 
of respiratory failure and mortality. Among 
the respiratory complications developing 
during the course of acute pancreatitis, 
consolidation and adult respiratory distress 
syndrome correlate with respiratory failure 
while adult respiratory distress syndrome 
alone leads to poor survival. 
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INTRODUCTION 
 
Severe acute pancreatitis (SAP) occurs in up 
to 20% of patients with acute pancreatitis 
(AP) and it has a high mortality rate. High 
mortality in early stages is attributed to 
multisystem organ failure (MSOF) [1, 2, 3, 4]. 
Early severe acute pancreatitis has been 
defined as the presence of at least one organ 
failure on admission and, once organ failure is 
noted on admission, MSOF develops or 
progresses despite intensive care treatment in 
nearly 80% of patients [4]. The mortality rate 
in this group is 42% as compared to 12% in 
patients with SAP without organ failure [5]. 
Progressive organ dysfunction carries a 
mortality rate of 35 to 55% [4]. 
Pulmonary dysfunction ranging from 
hypoxemia to acute respiratory distress 
syndrome (ARDS) is one of the most 
important systemic manifestations of SAP 
occurring in 30-50% of patients [3, 6, 7, 8, 9]. 
Pulmonary dysfunction is the major factor of 
mortality in 22-25% and a contributing factor 
in an additional 30% of patients with AP [7]. 
Respiratory dysfunction precedes heart, liver 
and kidney failure and is responsible for early 
deaths in SAP [7]. In an autopsy study, it was 
reported that 60% of patients with acute 
pancreatitis died within 7 days of admission 
predominantly from respiratory failure [10]. 
Oxygen saturation of 92% or below is 
reported to be an independent predictor of the 
severity of AP and is reported in 44% of 
patients with SAP [11]. Pulmonary infiltrates, 
pleural effusion and hypoxemia are markers 
of SAP [12, 13, 14]. A logistic regression 
analysis showed that radiological 
abnormalities of the chest were associated 
with a 15-fold increase in the mortality rate 
[15]. 
The objectives of the present study were to 
identify the spectrum of pulmonary 
complications at base line in patients with 
acute pancreatitis, correlate these with the 
outcome and define the significance of 
respiratory complications developing during 
the course of hospitalization. 
 
 

MATERIAL AND METHODS 
 
Patients 
 
The study included all the consecutive 
patients presenting with their first attack of 
AP admitted to the First Unit of the 
Department of General Surgery in a 1,300-
bed tertiary care hospital during a one year 
period (from July 2004 to June 2005). All the 
patients were referred to our unit from 
primary and secondary level hospitals of 
Northern India with a diagnosis of acute 
pancreatitis. The primary reason for referral 
was the severity of the disease and the need 
for intensive care. Patients with underlying 
respiratory diseases were excluded. The 
diagnosis of AP was made on the basis of 
clinical symptoms and signs, and confirmed 
by an elevated amylase level, ultrasound, 
computed tomography and/or surgical 
findings. Sixty patients were enrolled in the 
study (44 males, 16 females; mean±SD age: 
42.8±15.9 years; range: 18-80 years). 
The following laboratory measurements were 
obtained in all patients at admission: serum 
amylase levels, white blood cell counts, 
hematocrit, electrolytes, blood glucose, serum 
creatinine, liver function tests (AST, ALT, 
and bilirubin) and coagulation profile. 
Baseline arterial blood gas analysis was 
recorded at room temperature and all patients 
had a routine chest X-ray at admission. 
Arterial oxygen pressure was monitored daily 
when respiratory insufficiency occurred. AQ 
chest X-ray was repeated periodically as per 
clinical observations. A contrast-enhanced CT 
(CECT) was performed on 56 patients, and 
the severity of the pancreatitis was established 
as per criteria suggested by Balthazar based 
upon the CT severity index (CTSI) [16]. Four 
patients were too sick to be transported to the 
radiology facility. 
 
Interventions 
 
All the patients were treated with a consistent 
treatment strategy in a critical care unit using  
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intravenous fluid, nasogastric suction, 
analgesics and antibiotics for the severe 
pancreatitis. Nasojejunal feeding was initiated 
in 21 patients while 17 received parenteral 
nutrition. Monitoring of respiratory failure, 
renal failure, shock and coagulation 
parameters was carried out during the hospital 
stay (mean±SD: 20±16 days). Patients were 
transferred to the ICU for ventilatory support 
if they had respiratory distress, severe 
hypoxia or ARDS. Patients with infected 
necrosis and clinical deterioration despite 
aggressive management underwent 
necrosectomy. 
 
ETHICS 
 
Informed consent was obtained from each 
patient and the study protocol was approved 
by the Institute Ethics Committee. 
 
STATISTICS 
 
Data are reported as means, standard 
deviations (SD) and frequencies. Statistical 
analyses were performed using the statistical 
software SPSS® version 10.0 for MS-
Windows® (SPSS Inc., Chicago, IL, USA). 
Continuous variables were compared using 
the Mann-Whitney U test while the Fisher’s 
exact and the liner-by-linear association chi-
squared tests were used for categorical 
variables. In addition, the variables were 
analyzed using univariate logistic regression 
to derive a crude odds ratio and, if the P 
values found were less than 0.1, these 
variables were then entered into a multivariate 
logistic regression model to arrive at an 

adjusted odds ratio. The 95% confidence 
intervals (95% CI) were also computed. 
 
RESULTS 
 
The etiology of AP was: gallstones in 29 
patients (48.3%), alcohol in 22 (36.7%) and 
no cause was detected in 9 (15.0%) patients. 
The patients had presented at our hospital 
from 2 to 25 days (mean 11.1 days) after the 
onset of symptoms. A CECT was performed 
on 56 (93.3%) patients and the CTSI 
calculated: 11 (19.6%) patients had a CTSI 
between 1 and 3, 15 (26.8%) had a CTSI 
between 4 and 6, and 30 (53.6%) had a CTSI 
greater than 6. Twenty-seven (48.2%) patients 
had more than 50% necrosis, 3 (5.4%) had 
30-50% necrosis and 13 (23.2%) had less than 
30% necrosis while 13 (23.2%) had no 
necrosis. 
Hypoxemia at presentation was seen in 40 
(66.6%) patients: 29 (48.3%) had a PaO2 
between 60 and 80 mmHg while 11 (18.3%) 
had a PaO2 less than 60 mmHg. Three 
patients with hypoxemia did not undergo 
CECT at presentation. A significant positive 
correlation was observed between hypoxemia 
and the extent of the necrosis (P<0.001) 
(Table 1). In addition, the presence of pleural 
effusion, pneumonia, ARDS, and respiratory 
failure, but not atelectasis, were positively 
correlated with the extent of the necrosis. As 
shown in Table 2, the hypoxemia was 
significantly associated with the need for 
mechanical ventilation, cardiovascular failure, 
renal failure and mortality, but not with 
coagulopathy (Table 2). 

Table 1. Relationship between the frequency of lung complications and pancreatic necrosis on CECT at presentation. 
 No necrosis 

 
(n=13) 

Less than 
30% necrosis 

(n=13) 

30-50% 
necrosis 

(n=3) 

More than 
50% necrosis 

(n=27) 

P valuea 

Hypoxemia 3 (23.1%) 8 (61.5%) 2 (66.7%) 24 (88.9%) <0.001 
Atelectasis 4 (30.8%) 3 (23.1%) 2 (66.7%) 11 (40.7%) 0.349 
Pleural effusion 10 (76.9%) 13 (100%) 3 (100%) 27 (100%) 0.013 
Pneumonia 4 (30.8%) 6 (46.2%) 2 (66.7%) 19 (70.4%) 0.014 
ARDS 1 (7.7%) 1 (7.7%) 1 (33.3%) 12 (44.4%) 0.004 
Respiratory failure 1 (7.7%) 4 (30.8%) 2 (66.7%) 18 (66.7%) <0.001 
a Liner-by-linear association chi-squared test 
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Table 3 shows the correlation between 
atelectasis, pleural effusion, and pulmonary 
consolidation, and CTSI, PaO2, respiratory 
failure and outcome. Pleural effusion was 
significantly associated with CTSI (P=0.031), 
hypoxemia at presentation (P<0.001), 
occurrence of respiratory failure (P=0.011) 
and mortality (P=0.011). The presence of 
atelectasis and consolidation, however, were 
not significantly associated with CTSI, 

hypoxemia at presentation, respiratory failure 
or mortality (Table 3). 
Table 4 gives the number of patients who had 
atelectasis, pleural effusion, pulmonary 
consolidation and ARDS during the course of 
hospitalization as well as the correlation of 
these complications with the CTSI, 
hypoxemia at presentation, respiratory failure, 
and mortality. The occurrence of pleural 
effusion and atelectasis during hospitalization 
did not have any significant correlation with 
any of the four parameters studied. The 
development of pulmonary consolidation 
significantly correlated with the CTSI, 
(P=0.006) but not with mortality (P=0.193). 
Correlation of the development of pulmonary 
consolidation with hypoxemia and the 
development of respiratory failure did not 
reach statistical significance (P=0.051 and 
P=0.068, respectively). The presence of 
ARDS, however, had a significant association 
with the CTSI (P=0.009), hypoxemia at 
presentation (P<0.001), the development of 
respiratory failure (P<0.001), and mortality 
(P<0.001). 
A total of 26 (43.3%) patients needed 
ventilatory support (mean 7 days; range: 1 to 
35 days). Fourteen patients were put on 
mechanical ventilation for severe hypoxia or 
ARDS. Twelve patients required post-
operative ventilation. 

Table 2. Correlation between hypoxemia at 
presentation and the development of organ failure. 
 PaO2 

mmHg 
(mean±SD) 

P valuea

Mechanical ventilation 
Yes (n=26; 43.3%) 
No (n=34; 56.7%) 

 
66.9±8.1 
75.4±9.1 

<0.001

Cardiovascular failure 
Yes (n=20; 43.3%) 
No (n=40; 66.7%) 

 
67.8±9.4 
73.7±9.3 

0.023 

Renal system failure 
Yes (n=14; 23.3%) 
No (n=46; 76.7%) 

 
67.1±9.1 
73.1±9.4 

0.039 

Coagulation failure 
Yes (n=13; 21.7%) 
No (n=47; 78.3%) 

 
69.5±8.0 

72.3±10.0 

0.365 

Outcome 
Survived (n=33; 55.0%) 
Died (n=27; 45.0%) 

 
74.8±8.9 
67.9±9.2 

0.005 

a Mann-Whitney test 

Table 3. Association of respiratory complications at presentation with the CTSI, hypoxemia, respiratory failure and 
mortality during the course of the disease. 
Respiratory complications at
presentation 

CTSI 
 

Mean±SD 

PaO2 (mmHg) 
at presentation 

Mean±SD 

Respiratory failure 
during course 

No. of cases (%) 

Mortality 
 

No. of cases (%) 

Atelectasis 
- Present (n=15; 25.0%) 
- Absent (n=45; 75.0%) 
P value 

 
7.36±3.00 
6.24±3.24 

0.325a 

 
69.3±9.9 
72.5±9.5 

0.224a 

 
8 (53.3%) 

21 (46.7%) 
0.769b 

 
8 (53.3%) 

19 (42.2%) 
0.554b 

Pleural effusion 
- Present (n=31; 51.7%) 
- Absent (n=29; 48.3%) 
P value 

 
7.56±2.67 
3.67±2.94 

0.031a 

 
69.7±9.4 
77.7±7.8 
P<0.001a 

 
20 (64.5%) 
9 (31.0%) 

0.011b 

 
19 (61.3%) 
8 (27.6%) 

0.011b 

Pulmonary consolidation 
- Present (n=4; 6.7%) 
- Absent (n=56; 93.3%) 
P value 

 
6.38±3.25 
8.25±1.71 

0.379a 

 
71.5±14.6 
71.7±9.4 

0.920a 

 
3 (75.0%) 

26 (46.4%) 
0.346b 

 
2 (50.0%) 

25 (44.6%) 
1.000b 

a Mann-Whitney 
b Fisher’s exact test 
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A total of 27 patients died; 15 of them had 
necrosectomy while 12 were being managed 
conservatively. ARDS was the sole cause of 
death in 9 patients while in another 9, it was a 
part of the MSOF. The other 9 patients died 
from the failure of other organs. 
 
DISCUSSION 
 
Pulmonary dysfunction is a major component 
of MSOF and contributes to early mortality in 
patients with SAP [8, 16, 17, 18, 19]. 
Knowledge of these manifestations may aid in 
identifying of high risk groups so that 
supportive measures are instituted early in the 
course of the illness. Talamini et al. [13] have 
confirmed that a serum creatinine level 
greater than 2 mg/dL and pathological chest 
radiograph findings (for the presence of 
pleural effusion and/or pulmonary 
parenchymal densification) are two simple 
tests capable of identifying, within 24 hours 
of admission to hospital, subgroups of 
patients with more severe disease or adverse 
clinical outcome. Bracey et al. [10] have 
shown that an oxygen saturation of less than 
92% appears to be an independent predictor 
of severity, 44% of patients with oxygen 

saturation of less than 92% had severe 
disease; in comparison, by using the Glasgow 
score, 40% of patients with predicted severe 
disease developed complications. 
The spectrum of pulmonary sequelae range 
from subclinical reductions of arterial oxygen 
tension to ARDS. Mild hypoxemia (PaO2 60-
80 mmHg) at presentation was present in 
48.3% of our patients while 18.3% had 
moderate to severe hypoxemia (PaO2 less 
than 60 mmHg). Hypoxemia at presentation 
was significantly associated with the 
development of ARDS during the course of 
the disease and was a significant risk factor 
for mortality; in fact, patients with increasing 
PaO2 levels had a decrease in mortality of 
92% for every 1 mm Hg increase in PaO2 
levels (OR: 0.92; 95% CI: 0.87-0.98; 
P=0.008) i.e. an 8% decrease of the 
probability of mortality. Hypoxemia at 
presentation was not related to the 
development of atelectasis, pleural effusion or 
pulmonary consolidation during the course of 
the disease. A recent study has shown that a 
baseline hypoxemia of less than 60 mmHg 
was a significant risk factor for pulmonary 
consolidation and ARDS, and can be used as 
a marker of poor outcome [6]. Our 

Table 4. Association of respiratory complications (during the course of the disease) with respiratory failure and 
mortality. 
Respiratory complications 
during the course of the disease 

CTSI 
 

Mean±SD 

PaO2 (mmHg) 
at presentation 

Mean±SD 

Respiratory failure 
during course 

No. of cases (%) 

Mortality 
 

No. of cases (%) 

Atelectasis 
- Present (n=13; 21.7%) 
- Absent (n=47; 78.3%) 
P value 

 
6.92±3.07 
6.40±3.25a 

0.835f 

 
74.6±8.8 
70.9±9.8 

0.220f 

 
6 (46.2%) 

23 (48.9%) 
P=1.000g 

 
6 (46.2%) 

21 (44.7%) 
P=1.000g 

Pleural effusion 
- Present (n=54; 90.0%) 
- Absent (n=6; 10.0%) 
P value 

 
6.69±3.13 
2.00±0b 
0.053f 

 
77.7±9.5 

71.4±11.7 
0.959f 

 
26 (48.1%) 
3 (50.0%) 
P=1.000g 

 
23 (42.6%) 
4 (66.7%) 
P=0.394g 

Pulmonary consolidation 
- Present (n=27; 45.0%) 
- Absent (n=33; 55.0%) 
P value 

 
7.78±2.49 
5.34±3.36c 

0.006f 

 
69.1±7.9 

73.8±10.5 
0.051f 

 
17 (63.0%) 
12 (36.4%) 
P=0.068g 

 
15 (55.6%) 
12 (36.4%) 
P=0.193g 

ARDS 
- Present (n=16; 26.7%) 
- Absent (n=44; 73.3%) 
P value 

 
8.40±2.38d 
5.83±3.19e 

0.009f 

 
64.1±6.9 
74.5±9.0 
<0.001f 

 
16 (100%) 
13 (29.5%) 
P<0.001g 

 
15 (93.8%) 
12 (27.3%) 
P<0.001g 

a n=43; b n=2; c n=29; d n=15; e n=41 
f Mann-Whitney test 
g Fisher’s exact test 
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observation and derivations are based on data 
recorded at presentation to our specialized 
unit in a tertiary care center. All 60 patients 
were referred, and they arrived at our hospital 
after a mean of 11 days (range: 2-25 days) 
from the onset of the pancreatitis. Thus, the 
hypoxia noted in our patients may actually be 
hypoxia after the disease has progressed. 
It has been suggested that hypoxemia may 
precede radiological findings and it is an 
independent early predictor of pulmonary 
pathological derangements [6]. Impaired 
alveolar gas exchange has been documented 
in acute pancreatitis and is correlated with the 
severity of the disease [20]. The main 
mechanism of lung injury in acute pancreatitis 
is increased microvascular permeability [21]. 
Approximately 30% of cases overall develop 
acute lung injury while ARDS accounts for a 
significant proportion of deaths [7]. 
Abnormal chest radiographic findings can be 
seen in up to 55% of patients with acute 
pancreatitis and include pleural effusion, 
pulmonary infiltrates, and pulmonary edema 
related to ARDS. Pleural effusion has been 
reported in 4 to 20% of patients [6, 8, 12, 22], 
though Lankisch et al. [23] demonstrated 
pleural effusion in 50% of their patients. Fifty 
percent of our patients had pleural effusion at 
admission. This high incidence could be due 
to a high proportion of severe pancreatitis and 
late presentation (mean 11 days). Pleural 
effusion has been found to be associated with 
severe pancreatitis and poor outcome [13, 22, 
23]. In one study, pleural effusion was seen in 
84.2% of severe pancreatitis patients and only 
in 8.6% of mild pancreatitis patients [12]. 
Lankisch et al. showed a correlation of 
pleural effusion with severe morphological 
changes and necrosis, and concluded that it is 
a negative prognostic marker of the disease 
[23]. Heller et al. [12] similarly reported that 
pleural effusion has a sensitivity of 84.2% and 
specificity of 91.4% for severe disease as 
manifested by pancreatic necrosis or organ 
failure. We also observed that the presence of 
pleural effusion at presentation was 
significantly associated with the severity of 
the pancreatitis (as evidenced by a CTSI equal 
to or greater than 7), occurrence of respiratory 

failure and poor outcome. A correlation 
between pleural effusion at admission and 
severe disease has been well documented and, 
in fact, it has been recommended that search 
for pleural effusion by ultrasound be carried 
out in all patients [22]. Some studies have 
found a higher incidence of pleural effusion in 
alcoholic pancreatitis patients than in 
gallstone pancreatitis patients [17] while 
others have not found this correlation [22]. 
We also did not observe any association 
between the etiology of the acute pancreatitis 
and the presence of pleural effusion (data not 
shown). 
We found pleural effusion at presentation to 
be bilateral in about a half of the patients and 
left sided in about 25%. Other authors have 
reported bilateral effusion in up to 77% of 
patients [12, 23]. All 22 patients who 
underwent aspiration of the pleural effusion 
had a pleural fluid protein/serum protein ratio 
greater than 0.5. Pleural fluid amylase was 
elevated more than serum amylase in 8 
patients (36.4%), suggesting a disruption of 
the pancreatic duct. 
Atelectasis was seen in 15 (25.0%) patients 
and pulmonary consolidation in 4 (6.7%) 
patients at admission, and neither of the two 
had any significant correlation with the CTSI, 
respiratory failure or outcome (Table 3). 
Lankisch et al. [14] have observed that 26% 
of their patients had pulmonary infiltrates and 
that there was a positive correlation between 
pulmonary infiltrates and the CTSI, Ranson’s 
score and mortality. 
Not many studies have looked at the 
development of additional pulmonary changes 
during hospitalization for acute pancreatitis. 
In one study, 15% of the patients had 
radiological abnormalities at admission and 
an additional 71% of patients developed 
abnormalities during hospitalization [24]. In 
our study, the number of patients with pleural 
effusion increased from 31 (51.7%) to 54 
(90.0%) and those with consolidation from 4 
(6.7%) to 27 (45.0%) while there was a 
marginal decrease in patients having 
atelectasis, from 15 to 13. In the natural 
history of acute pancreatitis, one third of 
deaths occur during the early phase, a 
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majority of them due to severe lung injury 
[25]. The second phase is related to the 
development of complications of the injured 
pancreas [15]. These complications include 
fat necrosis, pseudocyst formation and 
pancreatic abscess, and systemic complicat-
ions including pulmonary complications [15]. 
The timing of the development of the 
pulmonary complications from the onset of 
acute pancreatitis has been reported to be 
around 4.2 days for pleural effusion, 5 days 
for atelectasis and 12.2 days for ARDS [6]. 
The development of consolidation during 
hospitalization correlated with the occurrence 
of respiratory failure for obvious reasons. 
Adequate treatment of consolidation was able 
to prevent fatality in our study. 
ARDS occurred in 16 (26.7%) of our patients 
during the course of the disease and 15 
(93.8%) of them died. ARDS developed 
significantly more often in those with a higher 
CTSI and it correlated with the development 
of respiratory failure and death (Table 4). 
ARDS is reported to occur in up to 15% of all 
patients with acute pancreatitis, those with 
severe disease which requires prolonged 
hospitalization being at greater risk [26]. 
Local and systemic infections can contribute 
to the worsening or the persistence of pre-
existent ARDS [15]. Polyzogopoalou et al. 
have reported that baseline hypoxemia is an 
independent risk factor for the development 
of ARDS [6] and this was also our 
observation. 

Mechanical ventilation is an important 
adverse factor for outcome in acute 
pancreatitis [27]. Jacobs et al. [28] showed 
that 10% of their patients needed mechanical 
ventilation, and mortality in this group was 
75%. Twenty-six (43.3%) out of the 60 
patients required mechanical ventilation; of 
the 26 patients, 22 (84.6%) died. This would 
also explain the overall high mortality 
(45.0%) in our patients. 
The present study suffers from referral bias on 
the part of the tertiary care referral center. All 
our patients had been referred to us from 
other hospitals with a diagnosis of severe 
pancreatitis which required intensive care. 
Moreover, a mean period of 11 days had 
already elapsed before the patients reported to 
us. Thus, the baseline evaluation carried out 
in our hospital was after an obvious 
progressive course of the disease. We have 
been unable to obtain the data from the 
referral hospitals in terms of actual baseline 
parameters. Nevertheless, our data reflects the 
clinical course and outcome in patients seen 
in a tertiary care center. Our results are in 
accordance with those of previous studies 
which suggest that the development of 
hypoxemia in patients with acute pancreatitis 
is associated with an adverse outcome. 
On logistic regression analysis for outcome, 
the development of respiratory failure and 
other organ dysfunctions were independent 
risk factors for mortality (Table 5). Baseline 
PaO2 did not emerge as a risk factor. The 

Table 5. Results of the logistic regression analysis for outcome. 
 Univariate analysis  Multivariate analysis 
 Crude OR (95% CI) P value  Adjusted OR (95% CI) P value

Age (year) 1.01 (0.98-1.05) 0.489  - - 

Etiology: 
- Idiopathic vs. alcohol 
- Gallstone vs. alcohol 

 
0.81 (0.27-2.47) 
0.50 (0.10-2.52) 

0.702 
0.979 
0.445 

 - - 

CTSI 1.38 (1.12-1.71) 0.003  1.11 (0.76-1.61) 0.594 

Pleural effusion (yes vs. no) 3.52 (1.20-10.2) 0.022  2.85 (0.31-26.4) 0.358 

PaO2 at presentation (mmHg) 0.92 (0.87-0.98) 0.008  1.06 (0.92-1.23) 0.421 

Surgical requirement (yes vs. no) 3.91 (1.30-11.7) 0.015  0.39 (0.04-3.91) 0.420 

Admission amylase (IU/L) 0.999 (0.997-1.002) 0.583  - - 

Respiratory failure (yes vs. no) 25.9 (6.49-103) <0.001  57.1 (2.60-1,253) 0.010 

Other organ failure (yes vs. no) 41.7 (9.39-185) <0.001  85.1 (5.92-1,223) 0.001 
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possible explanations for this could be: a) 
only 11 of the 60 patients had a PaO2 less 
than 60 mmHg and b) the mean duration of 
the disease before admission was 11 days. 
To conclude, our study points out that 
hypoxemia at presentation is associated with 
onset of cardiac and renal failure during the 
course of the illness and predicts a poor 
outcome. The presence of pleural effusion at 
admission, but not atelectasis and consolidat-
ion, correlates with the development of 
respiratory failure and mortality. Among the 
respiratory complications which develop 
during the course of acute pancreatitis, 
consolidation and ARDS correlates with 
respiratory failure while ARDS alone leads to 
poor survival. 
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