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INTRODUCTION

Severe acute pancreatitis (SAP) commonly leads
to systemic inflammatory response syndrome
(SIRS) and distant organ complications (1). Acute
lung injury (ALI) is one of the most common organ

failures and approximately 30% of patients with
ALI develop its more severe form, acute respira-
tory distress syndrome (ARDS). It is the first cau-
se of patients’ death during the early stage (2-4). 

Manuscript received: 14.03.2012 Accepted: 05.06.2012

Turk J Gastroenterol 2013; 24 (6): 502-507
doi: 10.4318/tjg.2013.0544

Address for correspondence: Wang MINGHAO
Emergency Department, West China Hospital, Sichuan University,
Chengdu, Sichuan Province 610041, China
Phone: 008628+85423373 • Fax: 008628+85423373
E-mail: bamboo.w@gmail.com

Acute lung injury in patients with severe acute
pancreatitis

Huang LEI1, Wang MINGHAO2, Yang XIAONAN1, Xue PING1, Lin ZIQI1, Xia QING1

Pancreatic Diseases Research Group, Departments of 1Integrated Traditional Chinese and Western Medicine, and 2Emergency,
West China Hospital, Sichuan University, Chengdu, Sichuan Province, China

Girifl ve Amaç: Ciddi akut pankreatit, akut akci¤er hasar›na neden olabilmektedir. Bu çal›flmada ciddi akut pankreatitli hasta-
larda akut akci¤er hasar›n›n klinik özelliklerini araflt›rmak ve risk faktörlerini bulmak amaçlanm›flt›r. Gereç ve Yöntem: Nisan
2007'den Temmuz 2010'a kadar 184 ciddi akut pankreatitli hasta retrospektif olarak tespit edildi. Bunlar›n 51 tanesinde (% 27.7)
akut akci¤er hasar› geliflmiflti. Akut akci¤er hasar› ve akut olmayan akci¤er hasar› olan hastalar›n klinik özellikleri karfl›laflt›r›l-
d› ve akut akci¤er hasar›n›n özellikleri ayr›ca analiz edildi. Ayn› zamanda hastaneye yat›flta akut akci¤er hasar› aç›s›ndan predik-
tif indeks oluflturmak için validasyon çal›flmas› yap›ld›. Bulgular: Ciddiyet indeksi, yat›fl süresi ve infeksiyöz komplikasyon var-
l›¤› akut akci¤er hasar› olan olgularda, akut olmayan akci¤er hasar› olan olgulara göre daha fazla idi (p<0.05). Akut akci¤er ha-
sar› olan ve akut olmayan akci¤er hasar› olan hastalarda mortalite (3% vs. 11.8%, p<0.05), operasyon (5.3% vs. 15.7%, p<0.05), ve
böbrek yetmezli¤i insidans› (15.8% vs. 33.3%, p<0.05), kardiyovasküler yetmezlik (3.8% vs. 15.7%, p<0.05), pankreatik kist (18% vs.
37.3%, p<0.05) aralar›ndaki farklar istatistiksel aç›dan anlaml›yd›. Sonuçlar: Ciddi akut pankreatitli olgularda akut akci¤er ha-
sar› geliflmesi altta yatan faktörlere göre de¤iflmekte ve di¤er faktörlerden ba¤›ms›z olarak kötü prognoz belirlemektedir. 

Anahtar kelimeler: Pankreatit, akut akci¤er hasar›, klinik çal›flma, tahmin

Background/aims: Severe acute pancreatitis can result in acute lung injury. This study aims to investigate the clinical characte-
ristics and possible prediction index of acute lung injury in severe acute pancreatitis. Materials and Methods: We retrospectively
evaluated 184 patients with severe acute pancreatitis admitted between April 2007 and July 2010. There were 51 patients who de-
veloped acute lung injury with a rate of 27.7% (51/184). Clinical data of the acute lung injury and non-acute lung injury patients
were compared, and the characteristics of acute lung injury were also analyzed. Meanwhile, we validated a few possible prediction
indexes to identify the patients at high risk for acute lung injury at the time of hospital admission. Results: The severity index, hos-
pital day, and the incidence of infectious complications were significantly higher in the acute lung injury patients than in the non-
acute lung injury patients (p<0.05). The differences between the non-acute lung injury and acute lung injury groups in mortality
(3% vs. 11.8%, p<0.05), operation (5.3% vs. 15.7%, p<0.05), and incidence of renal failure (15.8% vs. 33.3%, p<0.05), cardiovascu-
lar failure (3.8% vs. 15.7%, p<0.05), and pancreatic cyst (18% vs. 37.3%, p<0.05) were statistically significant. The patients with
higher level of severity index score, acidosis, tachypnea, smoking history, and obesity were prone to develop acute lung injury. Conc-
lusion: Acute lung injury occurrence in patients with severe acute pancreatitis varies according to predisposing conditions and in-
dependently carries poor prognosis.
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Any intervention decreasing the incidence of ALI
will significantly impact the mortality, complicati-
ons, and need of intensive care unit (ICU) admis-
sion associated with this syndrome (5). Preventing
the development of ALI and early intervention
may be more effective in improving outcomes. Alt-
hough no specific intervention has been shown to
prevent ALI in patients at risk, determination of
SAP patients at high risk for developing ALI sho-
uld receive enough attention (6). Recent studies
have identified several risk modifiers that may al-
ter the likelihood of ALI development in patients
with predisposing conditions. These include alco-
hol abuse, hypoalbuminemia, tachypnea, oxygen
supplementation, obesity, and diabetes mellitus,
however, whether these factors are independent of
one another is unclear (7-11). 

The aim of the present study was to investigate
the clinical characteristics and possible prediction
index of ALI in SAP.

METHODS 

Selection of Patients

The medical records of West China Hospital of Sic-
huan University from April 2007 to July 2010 we-
re reviewed and a cohort of patients consecutively
admitted with a diagnosis of AP was identified.
Hospitalized patients (>18 years of age) with a
confirmed diagnosis of SAP were enrolled. 

The diagnosis of AP was based on history of typi-
cal abdominal pain associated with at least a two-
fold increase in serum lipase values and was con-
firmed by contrast-enhanced computer tomog-
raphy (CT). The diagnostic criteria formulated for
SAP at the 2002 Bangkok World Congress of Gas-
troenterology in Thailand were adopted (12): Ran-
son’s score ≥3, or Acute Physiology and Chronic
Health Evaluation (APACHE II) score≥8, or Balt-
hazar’s CT score ≥7, or local involvement (necro-
sis, abscess, pseudocyst), or organ failure. Patients
were included within 72 h after the onset of the
symptoms. Patients were excluded if they died du-
ring the three days after admission. 

Clinical Treatment and Parameters 
Measurement

During the hospital stay, standardized compre-
hensive treatments and monitoring were imple-
mented in SAP patients as follows (12,13): intensi-
ve care, fasting, and gastrointestinal decompressi-
on as well as inhibition the pancreatic secretion,
measurement of central venous pressure via cen-
tral venous catheter (CVC), fluid resuscitation,
maintenance of adequate intravascular volume as
well as homeostasis of electrolyte and acid base,
prophylactic antibiotics, nutritive support, oxygen
inhalation or respirator usage if respiratory failu-
re developed, and symptomatic treatment.

The diagnostic criteria for organ failure are shown
in Table 1 (15,16). ALI was defined according to

End Point Definition

Major complication

New-onset multiple-organ failure   New-onset failure (i.e., not present at any time in the 24 h before first
or systemic complications intervention) of two or more organs or occurrence of two or more systemic

complications at the same time

Organ failure

Pulmonary failure ALI: *PaO2/FIO2<300;ARDS: PaO2/FIO2 <200, or need for mechanical
ventilation

Circulatory failure Hypotension, heart rate ≤54 bpm, or >130 bpm, mean arterial pressure
≤6.5 kPa (49 mmHg) despite adequate fluid resuscitation, or need for
inotropic catecholamine support 

Renal failure Creatinine level >177 μmol/L after rehydration or new need for hemofil-
tration or hemodialysis

Hepatic failure Serum bilirubilin ≥34 μmol/L, alanine aminotransferase >2 times of the
upper normal limit

Systemic complication

Disseminated intravascular coagulation Platelet count <100×109/L

Severe metabolic disturbance Calcium level <1.87 mmol/L

Table 1. Definitions of the primary and secondary end-points

*FIO2 denotes fraction of inspired oxygen, and PaO2 partial pressure of arterial oxygen.



the standard American-European Consensus Con-
ference (AECC) definition (14) as the development
of acute, bilateral pulmonary infiltrates and hypo-
xemia in the absence of clinical signs of left atrial
hypertension as the main explanation for pulmo-
nary edema. Cardiovascular failure was conside-
red in case of hypotension, heart rate ≤54 bpm, or
>130 bpm, mean arterial pressure ≤6.5 kPa despi-
te adequate fluid resuscitation, or need for inotro-
pic catecholamine support. Renal failure was con-
sidered in case of urinary volume <480 mL/24 h,
serum creatinine ≥177 μmol/L (2 mg/dL) after
rehydration or new need for hemofiltration or he-
modialysis; and development of hepatic failure
was accepted in case of serum bilirubilin ≥34
μmol/L and alanine aminotransferase >2 times of
the upper normal limit. 

Study Methods

Based on whether the patients were either comp-
licated by ALI or/and ARDS or not during the co-
urse of SAP, patients were accordingly divided in-
to ALI group and non-ALI group, respectively. The
following parameters were evaluated: age, gender,
etiology of pancreatitis, severity of the illness
[Ranson's criteria and Balthazar’s CT classificati-
on, 24-h APACHE II score]. The primary end-po-
ints were mortality, length of hospital stay, inci-
dence of operative necrosectomy, and pancreatic
pseudocyst during the hospital stay for SAP. The
secondary end-points were incidence of infectious
complications and major organ complications.

Meanwhile, ALI risk indexes including alcohol
abuse, acidosis, tachypnea, oxygen supplementati-
on, blood glucose, smoking and obesity, were col-
lected at the time of hospital admission.

Statistical Analysis

Statistical analysis was performed with the SPSS
for Windows package of statistical programs. The
qualitative variables, such as etiology, complicati-
ons, overall surgery, and mortality, were presen-
ted as percentages. The quantitative variables we-
re presented as mean with standard deviations if
the distribution was normal and as median (inter-
quartile range) if the distribution was abnormal.
The study of the qualitative variables was proces-
sed with the chi-square test and Fisher's exact
test. The comparison of two independent samples
was evaluated with student's t-test where the dis-
tribution was normal. Two-tailed p-values <0.05
were considered statistically significant.
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RESULTS

Clinical Profiles of the Patients

Of 184 patients with SAP who were included in
this study, 51 (27.7%, 15 with ALI-only, 36 with
ARDS) were in the ALI group and 133 (72.3%) we-
re in the non-ALI group. The two groups had simi-
lar gender and age distribution as well as etiologic
factors (p>0.05, Table 2). In ALI group, ventilation
has been used in 43 (84.3%) patients; the average
usage days were 15.7±10.9.

ALI Risk Index and Predisposing Conditions

The frequency of ALI varied according to predispo-
sing conditions (Table 3). The index was collected
at the time of hospital admission. The comparison
of severity index showed that the ALI group had
higher Ranson’s scores (4.5±1.4 vs. 3.7±1.3,
p<0.05) and 24-h APACHE II score (11.1±5.3 vs.
8.1±4.5, p<0.05) compared with the non-ALI gro-
up, but Balthazar’s CT scores (5.9±1.8 vs. 5.5±1.3,
p>0.05) in the two groups was not significantly dif-
ferent. The higher rate of ALI occurred after smo-
ke inhalation (p<0.01) and in obese patients
(p<0.01), but there was no significant difference in
alcohol abuse between the two groups, though it is
an important cause of acute pancreatitis.

Respiratory rate (RR) as a direct marker of respi-
ratory symptom was evaluated in the study. RR at
the time of hospital admission in the ALI group
was higher compared to that in the non-ALI group
(p<0.05). RR was more than 30 in 18 patients in
the ALI group (35.3%) and in 13 patients (9.8%) in
the non-ALI group (p<0.001). Meanwhile, oxygen
saturation by pulse oximetry (SpO2) and fraction

non-ALI ALI
(n=133) (n=51)

Age, years (mean±SD)* 45.1±10.6 47.4±11.1

Gender, n (%)**

Male 74 (55.6) 31 (60.9)

Female 59 (44.4) 20 (39.2)

Etiology, n (%)**

Gallstones 24 (18) 11 (21.6)

Hyperlipidemia 59 (44.4) 24 (47)

Alcohol 43 (32.3) 16 (31.4)

Idiopathic 7 (5) 0 (0)

Table 2. Comparison of demographics and etiology
between patients with severe acute pancreatitis in
the non-ALI and ALI groups

Differences in gender and age distribution as well as etiologic fac-
tors between the non-ALI and ALI groups were not statistically sig-
nificant, p>0.05.* Unpaired student’s t-test. ** χ2-test
ALI: Acute lung injury.



Acute lung injury in patients with SAP

of inspired oxygen (FiO2) were also significantly
different in the two groups (p<0.05). PH in the ALI
group was lower than in the non-ALI group
(p<0.05). In the two groups, serum C-reactive pro-
tein (CRP) was remarkably beyond the upper nor-
mal limit on the first day of admission, but there
was no significant difference in the level of CRP
between the two groups (p>0.05). Although the le-
vel of blood glucose and calcium are used in the de-
termination of the severity index of SAP, there
was also no significant difference between the two
groups regarding these parameters (p>0.05).

Comparison of Clinical Courses Between the
non-ALI Group and the ALI Group 

The comparison of clinical courses is shown in
Table 4. The hospital days and the incidence of in-
fection were significantly higher in the ALI group
than in the non-ALI group (30.6±14.2 vs.
21.2±9.4,p<0.05; 52.9% vs. 22.5%, p<0.001, respec-
tively). The differences between the non-ALI and
ALI groups in mortality (3% vs. 11.8%, p<0.05),
operation (5.3% vs. 15.7%, p<0.05), and in the in-
cidence of renal failure (15.8% vs. 33.3%, p<0.05),
cardiovascular failure (3.8% vs. 15.7%, p<0.05),

Variable Total (184) Non-ALI (133) ALI (51) p

Ranson’s score (mean±SD)* \ 3.7±1.3 4.5±1.4 0.01

24-h APACHE score (mean±SD)* \ 8.1±4.5 11.1±5.3 0.01

Balthazar’s CT score (mean±SD)* \ 5.5±1.3 5.9±1.8 NS

Smoking, n (%)** 76 (41.3)    46 (25.0) 30 (58.8) 0.003

Alcohol abuse, n (%)** 89 (48.4) 60 (45.1) 29 (56.9) NS

Obesity, n (%)** 79 (42.9) 43 (32.3) 36 (70.6) 0.000

Respiratory rate, median (range)*** 20 (18,22) 20 (18,22) 22 (20,26) 0.01

Tachypnea (RR>30/min), n(%) ** 31 (16.8) 13 (9.8) 18 (35.3) 0.000

SpO2, median (range)*** 94 (92, 98) 94 (93, 99) 92 (90, 96) 0.04

FiO2, median (range)*** 0.2 (0.2, 0.3) 0.2 (0.2,0.3) 0.4 (0.4, 1.0) 0.01

PH, median (range)*** 7.39 (7.34, 7.43) 7.4 (7.34, 7.44) 7.34 (7.32, 7.41) 0.04

CRP, median(range)*** 211.0 (158.5, 303.3) 213 (172.5, 302.5) 191 (120.312) NS

Glucose (mean±SD)* / 12.0±5.0 13.1±5.0 NS

Calcium level <1.87 mmol/L, n (%)** 84 (45.7) 56 (42.1) 28 (54.9) NS

Platelet count< 100×109 /L, n (%)** 63 (34.2) 45 (33.8) 18 (35.2) NS

Table 3. ALI predisposing conditions in SAP patients

ALI: Acute lung injury; APACHE: Acute Physiology and Chronic Health Evaluation; SpO2: Oxygen saturation by pulse oximetry; FiO2: Fraction of
inspired oxygen. CRP: C-reactive protein. NS: Non significant
*Unpaired student’s t-test. **χ2-test. *** Rank-sum test.

Non-ALI (n=133) ALI (n=51) p

Hospital day (mean±SD) * 21.2±9.4 30.6±14.2 0.001

Operation, n (%)** 7 (5.3) 8 (15.7) 0.02

Organ failure, n(%)**

Renal failure 21 (15.8) 17 (33.3) 0.01

Hepatic failure 12 (9.0) 7 (13.7) NS

Cardiovascular failure 5 (3.8) 8 (15.7) 0.005

Infection, n (%)** 30 (22.5) 27 (52.9) 0.000

Pancreatic cyst, n (%)** 24 (18.0) 19 (37.3) 0.006

Mortality, n (%)** 4 (3) 6 (11.8) 0.02

Table 4. Comparison of clinical courses in SAP patients with and without ALI

Differences between the non-ALI and ALI groups regarding mortality, incidence of organ complication (except hepatic failure), incidence of opera-
tive necrosectomy, and hospital stay were statistically significant (p<0.05, *unpaired Student’s t-test,** χ2-test). 
SAP: Severe acute pancreatitis. ALI: Acute lung injury. NS: Non significant.
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and pancreatic cyst (18% vs. 37.3%, p<0.05) were
statistically significant.

DISCUSSION

ALI/ARDS has been considered to be the primary
cause of death in the early stage of SAP (15). In
our cohort of patients, the morbidity rate of
ALI/ARDS was 22.7% and the total mortality rate
was 5.4%. No significant differences were found
between the groups in terms of age, gender, and
etiology (Table 2).

At the time of hospital admission, the ALI pati-
ents had higher level of Ranson’s score and 24-h
APACHE II score compared with non-ALI pati-
ents, but there was no significant difference in
Balthazar’s CT score, thus the level of local pan-
creas damage possibly did not correspond to the
severity of SIRS totally. Compared to the non-ALI
patients, the ALI patients had more complicated
clinical courses, i.e. hospital stay and infectious
complications (p<0.001). 

Infectious complications are still regarded as the
most serious complications of SAP, representing
the dominant cause of late mortality (16). Causa-
tive pathogens isolated from the infected organs in
SAP patients are multi-bacterial (17). According
to the results of our study, in the ALI group, 75%
of the isolated strains were Gram-negative bacte-
ria, including Acinetobacter baumannii (41.7%),
Pseudomonas aeruginosa (8.3%), Escherichia coli
(16.7%), few Enterobacter cloacae, Klebsiella pne-
umonia, and Xanthomonas maltophilia; fungi ac-
counted for 25% and were combined with a small
amount of Gram-positive bacteria. In the non-ALI
group, the multi-bacterial isolates predominantly
comprised Escherichia coli (45.5%) and Pseudomo-
nas aeruginosa (18.2%), few Klebsiella pneumoni-
a, Acinetobacter baumannii, and a small amount
of fungi. The difference in the type of microorga-
nisms in the ALI patients may possibly be linked
to the long-term use of prophylactic antimicrobial
agents and invasive mechanical ventilation (18). 

Prevention of ALI may improve survival and long-
term functional outcomes better than interventi-
ons aimed at reducing mortality after develop-
ment of ALI (19). Accurate, early identification of
patients with SAP at risk for developing ALI pro-
vides the opportunity to test and implement se-
condary prevention strategies (20). There are few
studies focused on the risk factors of ALI develop-
ment in SAP so far. In the present study, we vali-
dated a few possible prediction indexes to identify

patients with SAP at high risk for ALI at the time
of hospital admission. The patients with a higher
level of Ranson’s score and 24-h APACHE II score,
acidosis, smoking history, and obesity were prone
to develop ALI/ARDS. In presence of tachypnea
(respiratory rate>30/min) at the time of hospital
admission, which cannot be alleviate after fluid
expansion, the SAP patients may have the high li-
kelihood of ALI/ARDS development. 

In the early stage of pancreatitis, the abnormal ac-
tivation of trypsin leads to partial activation of
cytokine, thus inducing over-expression of inflam-
matory media due to the cascade connection - “wa-
terfall effect". The inflammatory media are relea-
sed into the blood abundantly, leading to SIRS, ag-
gravate the injuries of the pancreas and other or-
gans (including the lungs), and may even cause
MOF (21). Ranson’s score and 24-h APACHE II
score are the indicator of the severity of AP, being
good predictors of ALI development.

Obese patients may more easily fulfill AECC crite-
ria for ARDS because of their body habitus which
may increase the likelihood of respiratory failure
(22,23). However, it is unclear whether this acco-
unts for the association between obesity and
ALI/ARDS completely in this study. Smoking co-
uld have damaged the lung tissue and lung functi-
on, and patients with smoking history had high li-
kelihood to develop ALI/ARDS. Previous study re-
ported that alcohol abuse was a risk factor for ALI
development (7), but in the present study, there
was no significant difference between the two gro-
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FFiigguurree  11..  TTiimmiinngg  ooff  aaccuuttee  lluunngg  iinnjjuurryy  ((AALLII))//aaccuuttee  rreessppiirraa--
ttoorryy  ddiissttrreessss  ssyynnddrroommee  ((AARRDDSS))  ddeevveellooppmmeenntt  dduurriinngg  hhoossppiittaall
ssttaayy..
The development of ALI/ARDS was concentrated on five days
after onset of SAP. The day of admission is marked as Day 0 and
the second day as Day 1.
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ups. This may be because alcohol abuse is an im-
portant incentive for pancreatitis, and the pati-
ents included in this study mostly had alcohol
abuse history (24). Timing of ALI/ARDS develop-
ment was mainly concentrated in the five days af-
ter the onset of SAP in this study (Figure 1); this
result is consistent with prior research (25). Thus,
the risk prediction should be accomplished within
24 h after hospital admission; it is conducive to the
prevention of ALI.

In conclusion, ALI/ARDS in SAP correlate to seve-
re episodes in the initial stage and consequently
complicate the clinical course of the disease. ALI
development markedly increased the risk of infec-
tious complications and death. Although no speci-
fic intervention has been shown to prevent ALI in

patients at risk, applying a prediction model to
identify high-risk patients may alert physicians to
avoid specific ‘‘second-hit’’ hospital exposures,
such as high tidal volume mechanical ventilation.
A more accurate, early prediction model is needed
to facilitate the identification of patients who can
benefit from interventions to prevent disease prog-
ression.

Acknowledgements: This study was supported
by Sichuan Province Science and Technology
Tackling Key Project (no.2010SZ0068) and Special
Scientific research project of Doctoral Disciplinary
Item in higher education Institution (no.
2009181110027). We thank Ming Jiang for help in
statistical analysis. We also thank Dr. Adam Allen
for assistance in preparation of the manuscript.

REFERENCES
1. Shinzeki M, Ueda T, Takeyama Y, et al. Prediction of early

death in severe acute pancreatitis. J Gastroenterol 2008;
43: 152-8.

2. Surbatovic M, Jovanovic K,Radakovic S, et al. Pathophysi-
ological aspects of severe acute pancreatitis-associated
lung injury. Srpski Arhiv za Celokupno Lekarstvo 2005;
133:76-81. 

3. Rubenfeld GD, Caldwell E, Peabody E, et al. Incidence and
outcomes of acute lung injury. N Engl J Med 2005; 353:
1685-93. 

4. De Campos T, Deree J, Coimbra R. From acute pancreati-
tis to end-organ injury: mechanisms of acute lung injury.
Surg Infect (Larchmt) 2007; 8:107-20. 

5. Shari G, Kojicic M, Li G, et al. Timing of the onset of acute
respiratory distress syndrome: a population-based study.
Respir Care 2011; 56:576-82. 

6. Ferguson ND, Frutos-Vivar F, Esteban A, et al. Clinical
risk conditions or acute lung injury in the intensive care
unit and hospital ward: a prospective observational study.
Crit Care 2007; 11:R96. 

7. Prout M, Martin GS, Drexler K, et al. Alcohol abuse and
acute lung injury: can we target therapy? Expert Rev Res-
pir Med 2007; 1:197-207. 

8. Iscimen R, Cartin-Ceba R, Yilmaz M, et al. Risk factors for
the development of acute lung injury in patients with sep-
tic shock: an observational cohort study. Crit Care Med
2008; 36:1518-22.

9. Iribarren C, Jacobs DR Jr, Sidney S, et al. Cigarette smo-
king, alcohol consumption, and risk of ARDS: a 15-year co-
hort study in a managed care setting. Chest 2000; 117: 163-
8.

10. Levitt JE, Bedi H, Calfee CS, et al. Identi?cation of early
acute lung injury at initial evaluation in an acute care set-
ting prior to the onset of respiratory failure. Chest 2009;
135:936-43.

11. Gong MN, Bajwa EK, Thompson BT, et al. Body mass in-
dex is associated with the development of acute respiratory
distress syndrome. Thorax 2010; 65:44-50. 

12. Toouli J, Brooke-Smith M, Bassi C, et al. Guidelines for the
management of acute pancreatitis. J Gastroenterol Hepa-
tol. 2002; 17:S15-S39.

13. Khaliq A, Dutta U, Kochhar R, et al. Management of acute
pancreatitis: "PANCREAS" contains eight easy steps to re-
member the treatment. JOP 2010; 11:492-3. 

14. Bernard GR, Artigas A, Brigham KL, et al. The American-
European Consensus Conference on ARDS. De?nitions,
mechanisms, relevant outcomes, and clinical trial coordina-
tion. Am J Respir Crit Care Med 1994; 149:818–24.

15. Zhou MT, Chen CS, Chen BC, et al. Acute lung injury and
ARDS in acute pancreatitis: mechanisms and potential in-
tervention. World J Gastroenterol 2010; 16:2094-9.

16. Nicholson LJ. Acute pancreatitis: should we use antibio-
tics? Curr Gastroenterol Rep 2011; 13:336-43.

17. Cinquepalmi L, Boni L, Dionigi G, et al. Long-term results
and quality of life of patients undergoing sequential surgi-
cal treatment for severe acute pancreatitis complicated by
infected pancreatic necrosis. Surg Infect (Larchmt) 2006; 7:
S113-S116.

18. Howard TJ, Temple MB. Prophylactic antibiotics alter the
bacteriology of infected necrosis in severe acute pancreati-
tis. J Am Coll Surg 2002; 195:759-67. 

19. Meade MO, Jacka MJ, Cook DJ, et al. Survey of interven-
tions for the prevention and treatment of acute respiratory
distress syndrome. Crit Care Med 2004; 32:946-54.

20. Hudson LD, Milberg JA, Anardi D, Maunder RJ. Clinical
risks for development of the acute respiratory distress
syndrome. Am J Respir Crit Care Med 1995; 151:293-301.

21. Hirota M, Sugita H, Maeda K, et al. Concept of SIRS and se-
vere acute pancreatitis. Nippon Rinsho 2004; 62:2128-36.

22. Flegal KM, Graubard BI, Williamson DF, et al. Excess de-
aths associated with underweight, overweight, and obesity.
JAMA 2005; 293:1861-7.

23. Frossard JL, Lescuyer P, Pastor CM. Experimental eviden-
ce of obesity as a risk factor for severe acute pancreatitis.
World J Gastroenterol 2009; 15:5260-5. 

24. Gukovskaya AS, Mareninova OA, Odinokova IV, et al. Cell
death in pancreatitis: effects of alcohol. J Gastroenterol He-
patol 2006; 21:S10-S13.

25. Gajic O, Dabbagh O, Park PK, et al. Early identification of
patients at risk of acute lung injury: evaluation of lung in-
jury prediction score in a multicenter cohort study. Am J
Respir Crit Care Med 2011; 183:462-70.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


