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Abstract

AIM: To identify risk factors predictive of intensive
care unit (ICU) mortality in patients with ventilator-
related pancreatitis. The clinical outcomes of patients
with ventilator-related pancreatitis were compared with
those of patients with pancreatitis-related respiratory
failure as well as controls.

METHODS: One hundred and forty-eight patients with
respiratory failure requiring mechanical ventilation and
concomitant acute pancreatitis were identified from
a prospectively collected dataset of 9108 consecutive
patients admitted with respiratory failure over a
period of five years. Sixty patients met the criteria
for ventilator-related pancreatitis, and 88 (control
patients), for pancreatitis-related respiratory failure.

RESULTS: Mortality rate in ventilator-related pancreatitis

was comparable to that in ICU patients without
pancreatitis by case-control methodology (P = 0.544).
Multivariate logistic regression analysis identified low
Pa02/FiOz (OR: 1.032, 95% CI: 1.006-1.059, P = 0.016)
as an independent risk factor for mortality in patients
with ventilator-related pancreatitis. The mortality rate in
patients with ventilator-related pancreatitis was lower
than that in patients with acute pancreatitis-related
respiratory failure (P < 0.001).

CONCLUSION: We found that low PaO2/FiOz2 was
an independent clinical parameter predictive of ICU
mortality in patients with ventilator-related pancreatitis.

© 2009 The WG Press and Baishideng. All rights reserved.
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INTRODUCTION

Mechanical ventilation is an important method for
maintaining gas exchange in patients with respiratory
failure until the underlying disorders are corrected.
However, it is also associated with numerous organ-
system disorders that can significantly affect the
outcome of critically ill patients". Possible mechanisms
include injurious ventilatory strategies, high pressure
with hypovolemic status, and sympathetic stimulation.
Injurious ventilatory strategies may induce the release
of proinflammatory cytokines. High intrathoracic
pressure with hypovolemic status can cause splanchnic
hypoperfusion™. Sympathetic stimulation can promote
the release of catecholamines” and result in organ
ischemia. All of these mechanisms can result in a
systemic inflammatory response and multiple organ
dysfunction. Acute pancreatitis may also be induced
during mechanical ventilation »/z these mechanisms.
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Moreover, ischemia or organ hypoperfusion alone is
considered an important common mechanism for the
induction of pancreatic injuryH’S]. Among the several
mechanisms suggested to explain how mechanical
ventilation can cause acute pancreatitis, splanchnic
hypoperfusion appears to be of particular importance!".

Acute pancreatitis is an inflammatory process that
usually occurs in a previously normal pancreas and is
diagnosed mainly by acute abdominal pain associated
with a concomitant increase in serum amylase and lipase
concentrations™”. Alcoholism and gallstones are established
as the most frequent causes of acute pancreatitis. Other
risk factors - drugs, hypertriglyceridemia, hypercalcemia,
viral infection, and connective tissue disease - are also
common®™"". Many studies have examined the clinical
spectrum of lung injury associated with acute pancreatitis.
Pulmonary dysfunction ranging from hypoxemia to
acute respiratory distress syndrome (ARDS) is one of
the most important systemic manifestations of severe
acute pancreatitism. Patients with severe pancreatitis are
frequently associated with acute respiratory failure that
subsequently develops into ARDS"™", The development
of ARDS is associated with a high mortality and is highly
correlated with hypoxemic status' |

Acute lung injury and respiratory failure are
frequent and potentially fatal complications of acute
(=161, Importantly, the institution of
positive pressure mechanical ventilation can itself

pancreatitis

induce acute pancreatitis by exacerbating splanchnic
hypoperfusion“’m. Recent studies have reported that
clevated serum lipase levels are frequently encountered
in critically ill patients, and hypoperfusion and
inflammatory processes associated with multiple-organ
failure appear to result in pancreatitis. However, the
incidence, natural history, and outcomes of ventilator-
related pancreatitis (VRP) have not been characterized in
humans.

The object of this study was to determine the risk
factors predictive of clinical outcomes and intensive
care unit (ICU) mortality in patients with VRP. We also
compared the outcomes of patients who developed
pancreatitis during mechanical ventilation (VRP) in
patients admitted with equal physiological scoring
severity without pancreatitis and those patients with
a primary diagnosis of acute pancreatitis complicated
by respiratory failure (PRRF) requiring mechanical
ventilation. We sought to determine whether patients
with VRP had a poorer prognosis than patients with
PRRE

MATERIALS AND METHODS
Study population and design

Nine thousand one hundred and eight patients with
acute respiratory failure admitted to the medical
intensive care units (ICUs) at Chang Gung Memorial
Hospital (CGMH), a tertiary care hospital in Kaohsiung,
were identified from a prospectively collected dataset
over a period of five years. This study was approved by
our hospital’s institutional review board and was also in

compliance with the Helsinki Declaration.

In this study, acute pancreatitis was diagnosed in
patients meeting at least two of the following three criteria
as previously described"®: (1) acute abdominal pain and
tenderness in the upper abdomen; (2) elevated levels of
pancreatic enzyme (serum lipase and/or amylase) in the
blood, urine, or ascitic fluid; and (3) abnormal imaging
findings for the pancreas associated with acute pancreatitis.
A search of medical records using a combination of the
two diagnostic categories of acute respiratory failure and
acute pancreatitis identified 163 patients. Among these,
75 patients were diagnosed with VRP. Fifteen patients
with a history of alcoholism (alcohol consumption
> 60 g daily for 10 years), gallstones (by hepatic
sonography), hypertriglycemia (triglyceride > 500 U/L
within 1 year), or the use of drugs that have been well
documented to cause pancreatitis (such as propofol) were
excluded to avoid confounding, We excluded other well-
known etiologies of pancreatitis except for mechanical
ventilation. Thus, 60 patients met the criteria for VRP and
88 patients were classified as having PRRF (Figure 1A).
In the patients with PRRE, the principal cause of
acute respiratory failure requiring intubation was acute
respiratory distress syndrome (ARDS), as a complication
of acute pancreatitis.

Due to the wishes of the patients’ families and
the medical culture in Taiwan, most patients were not
receiving sedation. All patients with VRP complained
of abdominal pain. The serum amylase and lipase levels
were examined one day after the patients complained of
abdominal pain following mechanical ventilation. Acute
pancreatitis was confirmed by an elevated serum lipase
level, three times the upper limit (> 570 U/L) with or
without elevated serum amylase. Confirmatory imaging
studies were not routinely used in this study. Among the
VRP patients, only 28 (46.7%) underwent an imaging
study for the diagnosis of pancreatitis. Fourteen patients
(23.3%) underwent imaging studies but had indeterminate
findings due to patient agitation or excessive bowel or
respiratory distress. Eighteen patients (30%) underwent
no imaging studies due to their critical condition.

Patient demographic characteristics, comorbidities,
presence of ARDS, lowest PaO2/FiOz2 ratio, acute renal
failure, systemic inflammatory response syndrome
(SIRS), vasopressor use, renal replacement therapy, serum
amylase, lipase level, and ICU mortality were recorded.
ARDS was diagnosed according to the criteria of the
American-European Consensus Conference Committee"”
Acute renal failure was defined as normal renal function
prior to admission that was impaired along with disease
progression occurring before or after acute respiratory
failure, and defined with a cutoff value of creatinine =
1.5 mg/dL. SIRS was defined as a temperature = 38°C
or < 36C, heart rate = 90 beats/min, respiratory rate =
20/min, and a white blood cell (WBC) count = 12000/mL
or < 4000/mL or > 10% immatutre neutrophils without
a definite infection source and we noted this sign after
pancreatitis had been diagnosed.

For the outcome analysis, each VRP subject was
matched with 3 subjects from the cohort of 9108 pa-
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Figure 1 Kaplan-Meier estimates of short-term (A: 28 d) and long-term
(B: 6 mo) survival of groups. A: P = 0.007 between VRP and PRRF, P =
0.567 between VRP and controls; B: P < 0.001 between VRP and PRRF, P =
0.498 between VRP and controls. VRP: Ventilator-related pancreatitis; PRRF:
Pancreatitis-related respiratory failure.

tients with respiratory failure without pancreatitis by
an investigator blinded to the outcomes. Matching was
based on similarities in severity of illness as manifested
by the Acute Physiology and Chronic Health Evaluation
(APACHE) @I score (* 2 points) at admission to ICU
within 24 h, diagnostic category, status of lowest PaOz/
FiO2, and diagnosis of ARDS. Among the matched cases,
all patients had no abdominal pain described in their
chart during admission to the ICU or if abdominal pain
was noted, there was no elevation in serum amylase and
lipase level.

Statistical analysis

Continuous variables were summarized using means and
standard deviations (mean * SD), while categorical vari-
ables were summarized using counts and percentages.

Index cases and controls were compared using the
Student’s ~test or the Mann-Whitney U test, as appropri-
ate for continuous variables, or the Xz test for categorical
variables. Categorical variables were compared with the
Pearson Xz test and, if appropriate, Fisher’s exact test.

In patients with VRP, clinical parameters thought to
be contributory to ICU mortality were analyzed by uni-
variate regression analysis. Factors found to be statisti-
cally significant (P < 0.1) by univariate regression analysis
were then retained for a multivariate logistic regression
model to determine whether they remained predictive

for ICU mortality.

To assess the outcome between groups, survival time
up to 6 mo post-admission was recorded, and Kaplan-
Meier survival curves were constructed; comparison
between the groups was by the log-rank test.

All testing was two-tailed and P < 0.05 were consid-
ered to be statistically significant.

RESULTS

Clinical characteristics associated with mortality in
patients with ventilator-related pancreatitis

Among 60 patients with VRP, 35 patients (58.3%) were
ICU survivors and 25 were ICU non-sutrvivors (41.7%).
The mean number of days to pancreatitis after mechani-
cal ventilation in patients with VRP was 11.90 £ 7.22 d
(range from 3 to 31 d). Of the 60 patients with VRP,
amylase and lipase levels normalized and abdominal
pain subsided in 51. The other 9 patients died before
further blood sampling for amylase and lipase could be
performed. The mean number of days to recovery from
pancreatitis (duration from the onset of abdominal pain
to the date of normalized amylase and lipase levels) was
7.08 £ 3.48 d (range from 2 to 15 d). Among the VRP
patients, only 28 (46.7%) underwent an imaging study
for the diagnosis of pancreatitis. Of those patients, all
underwent an abdominal echo study, and 3 received both
an abdominal echo and a CT study. After reviewing the
images, we found that all cases showed mild-to-moderate
swelling of the pancreas, and there were no cases of pan-
creatic necrosis or fluid retention in the abdominal cav-
ity. High APACHE TI score (P = 0.001), low PaO2z/FiOz2
level (P < 0.001), ARDS status (P = 0.002), SIRS occur-
rence (P = 0.002), acute renal failure status (P = 0.005),
requirement for renal replacement therapy (P = 0.003),
and male gender (P = 0.040) were significantly more
frequent in ICU non-survivors than in survivors. High
serum amylase (P = 0.079) and lipase level (P = 0.072)
were not correlated with a poor prognosis. Interestingly,
an underlying history of congestive heart failure (P =
0.017) was more frequent in survivors (Table 1). On uni-
variate regression analysis, acute renal failure (P = 0.000),
APACHE 1T score (P = 0.003), lowest PaO2/FiOz (P <
0.001), ARDS status (P = 0.003), SIRS occurrence (P =
0.003), renal replacement therapy (P = 0.008), and male
gender (P = 0.044) were predictors of death (Table 2).
On multivariate analysis, only the lowest PaO2/FiO2 (OR:
1.032, 95% CI: 1.006-1.059, P = 0.016) predicted death
and was, thetrefore, an independent risk factor for moz-

tality in patients with VRP (Table 3).

Characteristics and outcomes of patients

Table 2 details the baseline characteristics of the 60
cases with VRP, 88 cases with PRRF, and 180 con-
trols without pancreatitis. There were no statistically
significant differences between the cases with VRP
and the controls in any of the analyzed parameters.
Between the patients with VRP and PRRE, there were
no statistically significant differences in age, gender,
or requirement for renal replacement therapy. More
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Table 1 Comparison of the differences between ICU

survivors and ICU non-survivors in patients with ventilator-
related pancreatitis (mean + SD) #n (%)

Table 2 Comparison of baseline characteristics, clinical
features, comorbidities and ICU mortality in groups (mean +
SD) n (%)

Characteristics ICU survivors ICU non-survivors P
n = 35 (58.3) n =25 (41.7)

Age 60.77 +20.71 66.72+15.73 0.232
Male gender 19 (54.3) 17 (80) 0.004
Apache I score 24.69 £ 6.09 29.88 £5.15 0.001
Lowest PaO2/FiO:z 283.86 + 64.13 17532 £72.72 <0.001
Lipase level 830.93 + 511.05 1374.88 +1391.60  0.072
Amylase level 227.34 +207.35 374.96 + 368.87 0.079
ARDS 5 (14.3) 13 (52) 0.002
SIRS 5(17.2) 13 (52) 0.002
Vasopressor 12 (34.3) 9 (36) 0.891
Acute renal failure 11 (31.4) 17 (68) 0.005
RRT 2(5.7) 9 (36) 0.003
CHF 26 (74.3) 11 (44) 0.017
CVA 12 (34.3) 10 (40) 0.651
Liver cirrhosis 8 (22.9) 7 (28) 0.650
COPD 12 (34.3) 8(32) 0.853
Neoplastic disease 3(8.6) 5 (20) 0.199
Diabetes mellitus 17 (48.6) 12 (48) 0.965
Hypertension 19 (54.3) 15 (60) 0.660

Variables are expressed as mean (standard deviation) and categorical
data are expressed as number (percentage). Continuous variables were
analyzed by Student’s ¢ test or Mann-Whitney U test, and categorical
data by x* test. ICU: Intensive care unit; Apache: Acute Physiology and
Chronic Health Evaluation; ARDS: Acute respiratory distress syndrome;
SIRS: Systemic inflammatory response syndrome; RRT: Renal replacement
therapy; CHF: Congestive heart failure; CVA: Cerebrovascular disease;
COPD: Chronic obstructive pulmonary disease.

subjects with VRP had congestive heart failure and
liver cirrhosis than those with PRRE. PRRF patients
were significantly sicker, with higher serum lipase
(P = 0.001), serum amylase levels (P < 0.001), and
APACHE 1 scores (P < 0.001), as well as ARDS status
(P < 0.001), SIRS occurrence (P < 0.001), and vasopres-
sor requirements (P = 0.019). PRRF was also associated
with higher mortality than VRP (P < 0.001). However,
there was no statistical difference in mortality rates be-
tween VRP patients and the control group (P = 0.544).

Short- and long-term outcomes

Short- and long-term outcomes were significantly bet-
ter in patients with VRP. Patients with VRP were more
likely to be alive at day 28 than patients with PRRF
(68.3% vs 45.5%, P = 0.007), to be discharged from ICU
(58.3% ws 26.2%, P < 0.001), and to have survived dut-
ing the 6-mo follow-up petiod (40% w5 3.4%, P < 0.001).
However, the 28 d survival (P = 0.567), ICU survival
(P = 0.544), and 6 mo survival (P = 0.498) rates were
comparable between patients with VRP and controls.
Survival curves were constructed using the Kaplan-Meier
method to explain the survival differences between the

groups (Figure 1).

DISCUSSION

This retrospective analysis yielded three main findings.
First, patients with respiratory failure needing ventilator
support may develop acute pancreatitis. When patients

Ventilator-related Controls Pancreatitis
pancreatitis (n = 180) related respiratory

(n = 60) failure (7 = 88)

Age 63.3+18.9 65+15 59.3+18.7
Male gender 39 (65) 110 (61.1) 54 (61.4)
Serum lipase level 1057.3 + 1005.7 - 8274.4 +17018.6"
Serum amylase level ~ 288.9 +292.4 - 884.6 +1247.0°
Apache II score 26.9+6.2 26+6 320+6.8"
Lowest PaO:/FiOz 238.6+86.2 22494602 168.8+66.5
ARDS 18 (30) 62 (34.4) 60 (68.1)"
SIRS 18 (30) 66 (36.7) 47 (53.4)°
Vasopressor 21 (35) 64 (35.6) 49 (55.7)"
RRT 11 (18.3) 31(17.2) 24 (27.2)
Coexisting illness

Congestive heart 37 (61.7) 105 (58.3) 32 (36.4)"

failure

Cerebrovascular 22 (36.7) 67 (37.8) 22 (25)

disease

Acute renal failure 28 (46.7) 68 (37.8) 36 (40.9)

Liver cirrhosis 15 (25) 48 (26.7) 41 (46.6)"

Obstructive lung 20 (33.3) 71 (39.4) 20 (22.7)

disease

Neoplastic disease 8 (13.3) 28 (15.6) 18 (20.5)

Diabetes mellitus 29 (48.3) 97 (53.9) 39 (44.3)

Hypertension 34 (56.7) 106 (58.9) 31(35.2)
ICU mortality 25 (41.7) 67 (37.2) 65 (73.8)"

Continuous variables were analyzed by Student’s ¢ test or Mann-Whitney
U test, and categorical data by ” test. °P < 0.01 compared with ventilator-
related pancreatitis.

Table 3 Predictors of ICU mortality in patients with

ventilator-related pancreatitis by univariate and multivariate
logistic regression analysis

Predictors Odd Ratio (95% CI) P
Univariate analysis
Apache I score 0.856 (0.772-0.948) 0.003
Lowest PaO2/FiO:z 1.021 (1.011-1.032) <0.001
ARDS 6.500 (1.901-22.229) 0.003
SIRS 6.500 (1.901-22.229) 0.003
Acute renal failure 4.636 (1.540-13.963) 0.006
RRT 9.281 (1.792-48.057) 0.008
Male gender 3.368 (1.031-11.010) 0.044
Amylase level 0.998 (0.996-1.000) 0.080
Lipase level 0.999 (0.999-1.000) 0.070
Multivariate analysis
Lowest PaO2/FiOz 1.032 (1.006-1.059) 0.016

CI: Confidence interval.

were diagnosed with VRP, clinical parameters such as a
high APACHE TI score, low PaOz2/FiOz, SIRS occurtence,
ARDS status, acute renal failure, renal replacement
therapy, and male gender predicted mortality. Multivariate
logistic regression showed that low PaOz/FiO:
was an independent risk factor for mortality. Secondly,
the short- and long-term outcomes in patients with VRP
were not worse than those in non-pancreatitis patients
with an equal severity score, and were better than those in
patients with PRRE, although both groups had respiratory
failure and acute pancreatitis. Thirdly, patients with PRRF
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had higher APACHE I scores, more frequent ARDS,
lower PaOz/FiO: levels, greater frequency of SIRS, and
pressor-requiring shock, as well as higher serum lipase and
amylase levels than VRP patients.

Using these diagnostic criteria, the incidence of acute
pancreatitis in patients requiring mechanical ventilation
was lower than we had anticipated. A possible reason is
that intubated and sedated patients are frequently unable
to indicate and localize serious abdominal pain and this
may be overlooked by clinical staff. We speculate that
the actual incidence of acute pancreatitis in the ICU is
higher than appreciated and this entity would be more
readily detected if comprehensive physical examination
was conducted and laboratory testing initiated in patients
with abdominal pain.

Numerous potential mechanisms could account for
VRP. Mechanical ventilation, frequently with high levels
of positive end-expiratory pressure (PEEP), can increase
intrathoracic pressure and result in decreased venous
return™. Reduced preload in the return could result in
decreased cardiac output and hypotension. Splanchnic
blood flow is decreased in these settings in parallel
with PEEP-induced reductions in cardiac outputm.
Mechanical ventilation with PEEP is also associated
with increased renin-angiotensin-aldosterone activity and
clevated catecholamine levels because of sympathetic

3,22 . .
B2 Flevation of serum catecholamines

activation
can contribute to splanchnic hypoperfusion due to
vasoconstriction and redistribution of blood away from
»I The adverse effects

of mechanical ventilation under injurious ventilatory

the splanchnic vascular bed!

strategies suggest an important role of cytokines in
the pathogenesis of multiple organ complications.
Pro-inflammatory cytokines can affect many organs
and induce a variety of physiological and biochemical
responses to critical illness™. They can lead to a seties
of intracellular signaling events zia highly specific cell
surface receptors that typically result in elaboration
of other cytokines within the target cell. If these
processes are not attenuated, excessive amplification of
the inflaimmatory cascade and overproduction of pro-
inflammatory mediators can occur with the uncontrolled
activation of the immune system and cause target
organ damage. All of these mechanisms may result in
organ ischemia and failure. If ischemic injury to the
pancreas or pancreatic inflammation related to systemic
inflammatory mediators occuts, it could account for
the increased serum lipase and amylase levels observed
in critically ill patientsH’S]. Among several mechanisms
suggested to explain how mechanical ventilation
unfavorably results in acute pancreatitis, splanchnic
hypoperfusion appears to be particularly important",

A mortality comparison demonstrated a lower
survival rate in PRRF than in VRP. Acute lung injury
and ARDS, which have high mortality rates, are the
most common manifestations of extra-abdominal organ
dysfunction in patients with severe acute pancreatitis.
The pathophysiology of ARDS is described as increased
pulmonary vasculature leaking protein-rich transudate
into the alveolar space and decreased lung compliance

clinically manifested as refractory hypoxemia, and
radiologically as diffuse infiltration in the lungs. In the
pathogenesis of systemic complications of pancreatitis,
the role of active enzymes in circulation, the liberation
of proinflammatory cytokines, decreased normal
defense mechanisms, and the increased production
d®? The mortality
and severity of the disease appear to be influenced by

of nitric oxide have been studie

events occurring subsequent to the pancreatic injury as
a result of the release of cytokines and other mediators.
Hypoxemia is the most common sign presenting in
patients with respiratory insufficiency resulting from
severe acute pancreatitis; however, its presentation was
not related to the development of atelectasis, pleural
effusion, or pulmonary consolidation during the course
of the disease. Severe hypoxemia is also a factor that
predicts a poor prognosis. 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' .
Sustained systemic inflammatory states with multiple
organ failure are frequently encountered and have a high
attributable mortality rate””. Progression to a shock state
requiring vasopressor use or acute renal failure requiring
renal replacement therapy is particularly ominous™ .

Our study demonstrated that a high APACHE
I score, low PaO2/FiO2, ARDS status, presence of
SIRS criteria, acute renal failure, and the need for renal
replacement therapy were predictors of outcome in
patients with a diagnosis of ventilator-related pancreatitis;
only a low PaOz/FiO: level was an independent predictive
factor as determined by multivariate logistic regression
analysis. Thus, as mentioned above, hypoxemia or disease
progression to ARDS are poor signs not only in PRRF
patients but also in VRP patients.

To date, no specific management strategy has been
proposed for acute pancreatitis with multiple organ
failure other than intensive supportive treatment. The
evidence available indicates that patients with severe
acute pancreatitis do not benefit from therapy with
available antisecretory drugs or protease inhibitors.
Supportive therapy, such as vigorous hydration, analgesia,
correction of electrolytes and glycemic disorders, and
pharmacological or mechanical support targeted at
specific organs, are still the mainstay of therapym].
However, severe acute pancreatitis is still characterized
by rapidly progressive multiple organ failure and high
mortality, and both surgical and conservative therapies
yield poor outcomes” . Thus, most emphasis 1s placed on
preventing the progression to multiple organ failure”*”,

Congestive heart failure was more common in VRP
patients than in PRRF patients and was a good prognostic
predictor for ICU mortality in patients with VRP. Acute
pulmonary edema related to congestive heart failure was
a frequent cause of respiratory failure in VRP patients;
in contrast, the most common indication for intubation
in patients with PRRF was ARDS. Heart failure-related
pulmonary edema can often be reversed with diuretics
and renal replacement therapy if there is concomitant
renal failure. In contrast, there are no effective pharma-
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cologic treatments for non-cardiogenic pulmonary edema
associated with ARDS other than the treatment of the
underlying disease. Conservative treatments with protec-
tive ventilatory strategies and fluid management may help
to improve the hypoxemic status of patients with ARDS,
however, these strategies had no benefit on mortality”™**,
This may explain, in part, why VRP patients in our study
had better outcomes than PRRF patients and VRP pa-
tients with congestive heart failure had a better prognosis
than those without congestive heart failure.

There are some limitations in this study. First, as this
was a retrospective study, not every patient in the ICUs
with abdominal pain had blood sampling for amylase and
lipase levels. This ascertainment bias may have resulted in
an overestimation of the incidence of VRP. Secondly, the
Ranson score is widely used in predicting outcomes from
severe acute pancreatitis[%’ss]. However, Ranson’s criteria
were not systematically collected in our cohort. Thus, we
did not include Ranson’s criteria as part of our analysis,
therefore potentially limiting external validity. Third, al-
though radiological imaging, particularly computed to-
mography, is valuable for diagnosis, risk stratification, and

36,39]

outcome prediction of acute pancreatitis™ ', not every

patient had an imaging study to confirm acute pancreatitis
in our study.

In conclusion, our findings suggested that low
PaO:/FiO2 was an independent clinical parameter
predictive of ICU mortality in patients with VRP. We also
demonstrated that VRP was not associated with a higher
mortality rate when compared with ICU patients with
comparable disease severity but without pancreatitis and
was associated with better outcomes than PRRFE.

COMMENTS

Background

Mechanical ventilation is an important method in rescuing patients with
respiratory failure, but it is also associated with numerous organ-system
disorders. Acute pancreatitis may also be caused by mechanical ventilation, for
which splanchnic hypoperfusion is considered the most important mechanism.
However, the risk factors predictive of clinical outcomes and intensive care unit
(ICU) mortality in patients with ventilator-related pancreatitis are still unclear.
Thus, we conducted this study to clarify the clinical outcomes in patients with
ventilator-related pancreatitis.

Research frontiers

Patients with severe acute pancreatitis may develop acute respiratory failure
resulting in poor clinical outcomes. Such a concept is well documented.
However, the notion of ventilator-related pancreatitis is not well understood,
even though pancreatitis truly occurs after mechanical ventilation. We
conducted this study to illustrate the different clinical outcome in patients with
ventilator-related pancreatitis, pancreatitis related respiratory failure and equal
severity ICU patients without pancreatitis.

Innovations and breakthroughs

The authors clarify the risk factors for predicting mortality in patients with
ventilator-related pancreatitis. Short- and long-term outcomes in patients with
ventilator-related pancreatitis are also illustrated by a comparison with patients
who had pancreatitis-related respiratory failure and ICU patients admitted with
equal physiological severity scoring without pancreatitis.

Applications

By understanding the nature of ventilator-related pancreatitis, the authors
found that low PaQ2/FiO2 was an independent clinical parameter predictive
of ICU mortality in patients with ventilator-related pancreatitis. Despite the
simultaneous diagnosis of acute respiratory failure and acute pancreatitis,
patients with ventilator-related pancreatitis had better outcomes than patients

with pancreatitis-related respiratory failure.

Terminology

Ventilator-related pancreatitis is a disease in which pancreatitis occurs after
mechanical ventilation by numerous mechanisms. Possible mechanisms
include injurious ventilatory strategies, high pressure with hypovolemic status,
and sympathetic stimulation mechanisms resulting in conditions such as
pancreatic ischemia or pancreatic hypoperfusion are thought to be the cause of
pancreatic injury.

Peer review

This interesting paper looks at a group of patients with a condition about which
we know very little. They have coined the terms “ICU-related pancreatitis” and
“ventilator-related pancreatitis”, which are not terms currently in use but are
reasonable. The findings of this study make sense.
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