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ABSTRACT 
 
Context Acute pancreatitis is a common 
inflammatory disorder of the pancreas. 
Within the past decade our ability to diagnose 
and treat complications of acute pancreatitis 
has improved. Despite advances in diagnostic 
and therapeutic technology it is unclear 
whether we have been able to impact health 
related outcomes of acute pancreatitis such 
as incidence and mortality. 
 
Objective The aim of this study was to use a 
national database of U.S. hospitals to evaluate 
the trends in the incidence and mortality 
associated with acute pancreatitis. We also 
examined the impact that patient 
demographic and hospital characteristics 
have on health related outcomes in acute 
pancreatitis. 
 
Methods We analyzed the National Inpatient 
Sample Database (NIS) for all subjects in 
which acute pancreatitis (ICD-9 code: 577.0) 
was the principal discharge diagnosis during the 
period from 1997-2003. All identified subjects 
were analyzed for demographic characteristics 
as well as hospital characteristics. 
 
Main outcome measures The mean frequency 
of discharges for acute pancreatitis, percentage 
mortality and mean length of stay for 
acute pancreatitis were determined for all 
identified cases. 
 

Statistics The statistical significance of the 
difference in the discharge frequency, 
mortality and length of stay over the study 
period was determined by utilization of the 
chi-square test for trend and the linear 
regression. 
 
Results During the study period there were 
1,476,498 admissions with a principal 
discharge diagnosis of acute pancreatitis. The 
frequency of discharges with acute pancreatitis 
increased by 30.2% (P<0.001) during the 
period from 1997-2003. The average mortality 
associated with acute pancreatitis decreased 
by 35.2% (P<0.001) and the median length of 
stay decreased by 9.4% (P=0.002). Most 
discharges with acute pancreatitis were in the 
Southern U.S. and were at large non-teaching 
hospitals located in urban areas. 
 
Discussion Possible explanations for the 
results of our study are the improvements in 
our ability to diagnose acute pancreatitis, an 
increase in the availability of medical ICU’s 
and an increase in hospital admissions for 
gallstones and alcohol use during the study 
period. 
 
 
INTRODUCTION 
 
Acute pancreatitis is a potentially fatal 
condition that has an estimated incidence of 
17 cases/year per 100,000 inhabitants in the 
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U.S. [1]. Within the last twenty years there has 
been notable improvement in our ability to 
diagnose this disease. It appears there has 
been also been a decrease in mortality 
associated with acute pancreatitis [2, 3]. The 
amount which mortality rates have changed 
in acute pancreatitis is not known. 
Prior work in quantifying the mortality 
associated with acute pancreatitis has usually 
come from autopsy studies [4, 5, 6, 7]. Earlier 
reports from such data reported mortality rates 
associated with acute pancreatitis as high as 
20% [6]. Within recent years it appears the 
mortality of disease has significantly 
decreased but it is has been difficult to decide 
the exact degree [1]. Another potential 
problem is that autopsy data may not reflect 
true population estimates because not all 
families will consent to autopsy. 
The purpose of this study is to report on the 
frequency of discharges with a principal 
diagnosis of acute pancreatitis and mortality 
associated with acute pancreatitis within the 
U.S. during the period from January 1st, 1997 
to December 31st, 2003. In addition, we have 
also reported the patient and hospital 
characteristics and we have evaluated how 
these factors may have influenced health 
related outcomes in acute pancreatitis. 
 
METHODS 
 
This study was designed to assess the 
frequency of discharge diagnoses of acute 
pancreatitis and the relative mortality of acute 
pancreatitis in the U.S. over the period 1997-
2003. In order to obtain a proper population 
based estimate of national trends we used the 
National Inpatient Sample (NIS) database. 
 
Characteristics of the NIS Database 
 
The NIS database is the largest all-payer 
inpatient care database in the U.S.. The NIS is 
a comprehensive database. It is updated yearly 
with data from nearly 8 million hospital stays. 
The most recent updates to the database 
contain discharge data from 994 hospitals 
representing 37 states. The hospitals which 
provide data to the NIS represent a stratified 
sample of 20% of all U.S. community 
hospitals. The most recent NIS sampling 

reflected data on 90% of all hospital 
discharges in the U.S.. This fairly large 
database is an excellent representative sample 
of the general U.S. population. The NIS 
database provides only administrative data for 
analysis. Patient specific clinical data are not 
available. 
 
Search Strategy 
 
To identify cases of acute pancreatitis we 
queried the NIS database in order to recover 
hospital data on all admissions with a 
primary ICD-9-CM diagnosis code of 577.0 
(acute pancreatitis). All hospitalizations in 
which acute pancreatitis was the primary 
diagnosis were included in our analysis. 
The query parameters were configured for 
the period 1997-2003. The NIS query provides 
a graphical user link which enables the user to 
get data on multiple demographic and 
hospital variables. 
 
Variables Recorded 
 
The patient demographics recorded were age 
and gender and the hospital characteristics 
recorded were type (teaching vs. non-
teaching), location (urban vs. rural), and size 
(small, medium, and large). Teaching 
hospitals were defined as academic medical 
centers in which care was provided by 
faculty and physicians in training such as 
interns, residents and medical students. 
Urban centers were defined as major 
metropolitan areas with populations greater 
than 500,000 persons. The definition of 
bedsize varied according to the hospital 
location and teaching status. The range for 
small hospitals was from 1 to 249 beds. The 
bed size range for medium hospitals was from 
30 to 374 and the bed size range for large 
hospitals was from 50 to 450 and more. The 
smallest hospitals were rural non-teaching 
hospitals in the West and Midwest. The largest 
hospitals were urban teaching hospitals in the 
Northeast and the South. 
 
STATISTICS 
 
The trends for the annual point estimates of the 
frequency of acute pancreatitis and percentage 
mortality for the data sample were plotted and 
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analyzed. The annual frequency of discharges 
with acute pancreatitis was computed by 
dividing the annual number of discharges with 
acute pancreatitis listed in the NIS database in 
a given year by the total number of all 
discharges listed in the NIS for the same year. 
The chi-square test for trend was used to test 
for the significance of the trend of both 
increased frequencies in discharges with acute 
pancreatitis and the trend of decreased 
percentage mortality from acute pancreatitis 
observed from 1997 to 2003 and the linear 
regression was used to test correlations. All 
statistical calculations were made by using the 
SPSS statistical software (Version 13.0, 
Chicago, IL, USA). Two-tailed P values were 
computed. 
 
RESULTS 
 
Table 1 summarizes the data from the NIS for 
all reported cases of pancreatitis in the period 
1997-2003. We identified 1,476,498 hospital 
discharges which had a primary ICD-9 code 
of 577.0 (acute pancreatitis). There were 
similar percentages in the number of 
individuals with acute pancreatitis when 
stratified by gender. These data are similar to 
results reported by other authors [8, 9]. Most 
of the subjects were within the age range of 
18-65 with an overall mean age of 52.6 
years). Most of the subjects with acute 
pancreatitis were from urban areas and were 
evaluated at non-teaching hospitals. The 
highest concentration of study subjects were 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
treated at hospitals with large bed capacity. 
The southern U.S. was the geographic area 
with the highest number of subjects with 
acute pancreatitis. 
Table 2 lists the frequency of hospital 
discharges with a principal diagnosis of acute 

Table 2. Total number of discharges and frequency of discharges with acute pancreatitis (ICD-9-CM code 577.0) in the 
National Inpatient Sample (NIS) database during the period from 1997 to 2003. The mortality from acute pancreatitis is 
also reported. 
Year Discharges  
 All a Acute pancreatitis  

Mortality from acute 
pancreatitis 

1997 34,678,703 171,060 (0.493%)  3,249 (1.899%) 

1998 34,874,046 187,624 (0.538%)  3,690 (1.967%) 

1999 35,567,673 197,341 (0.555%)  3,687 (1.868%) 

2000 36,417,565 210,188 (0.577%)  3,830 (1.822%) 

2001 37,187,641 221,664 (0.596%)  3,850 (1.737%) 

2002 37,804,021 243,332 (0.644%)  3,896 (1.601%) 

2003 38,220,659 245,289 (0.642%)  3,510 (1.431%) 
Chi-square trend 
P value 

- 10,951 
P<0.001  

240 
P<0.001 

a All discharges refers to the total number of all discharge diagnoses registered in the NIS database for each given year.

Table 1. Sample characteristics of all discharges with 
acute pancreatitis (ICD-9-CM code 577.0) in the 
National Inpatient Sample (NIS) database during the 
period from 1997 to 2003. 

Total discharges 1,476,498 

Gender: 
Male 
Female 

 
753,013 (51.0%) 
723,485 (49.0%) 

Age groups: 
1-17 years 
18-44 years 
45-64 years 
65-84 years 
85+ years 
Mean age (years) 

 
23,129 (1.6%) 

525,596 (35.6%) 
513,660 (34.8%) 
344,625 (23.3%) 
69,488 (4.7%) 

52.6 

Hospital type: 
Non-teaching 
Teaching 

 
900,516 (61.0%) 
575,982 (39.0%) 

Hospital location: 
Rural 
Urban 

 
279,353 (18.9%) 

1,197,145 (81.1%) 

Hospital bedsize: 
Small 
Medium 
Large 

 
204,790 (13.9%) 
438,520 (29.7%) 
833,188 (56.4%) 

Region: 
Northeast 
Midwest 
South 
West 

 
257,501 (17.4%) 
319,957 (21.7%) 
634,304 (43.0%) 
264,736 (17.9%) 
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pancreatitis during the period from 1997 to 
2003. During this study period the frequency 
of discharges with acute pancreatitis increased 
by 30.2% (from 0.493 to 0.642%; P<0.001). 
while the overall mortality decreased of 35.2% 
(from 1.899% to 1.431%; P<0.001). The 
overall percentage mortality for acute 
pancreatitis during the study period was 
1.741%. Mortality and frequency of acute 
pancreatitis showed a significant inverse 
relationship (r=-0.881; P=0.009). 
The mean stay for subjects with acute 
pancreatitis decreased of 9.4% over the time 
period from 1997 to 2003 (P=0.002; Figure 1). 
The decrease of the hospital stay was 
significantly related both to the increased 
frequency of acute pancreatitis (r=0.949; 
P=0.001) and the decrease of mortality 
(r=0.839; P=0.018). 
 
DISCUSSION 
 
Our study shows that during the period from 
1997-2003 the frequency of individuals 
discharged with a diagnosis of acute 
pancreatitis has increased. Mortality 
associated with acute pancreatitis has 
decreased by 35.2% over the study period and 
was about 1.7% of all cases. The length of 
stay in the hospital was used as a surrogate 
for disease severity. It was assumed that the 
longer the hospital stay the sicker the patient 
population. Our data showed that the mean 
length of stay steadily decreased over the 
period from 1997 to 2003. Our study also 
found that unlike in chronic pancreatitis [10], 
acute pancreatitis occurs with similar 
frequency in males and females. 
The increase in hospital discharges during the 
study period may be because of improvements 
in our ability to diagnose acute pancreatitis. 
During the last 20 years our imaging 
technology has improved dramatically. There 
has also been an increase in the availability of 
serum amylase and lipase testing. The 
combination of these reasons has improved 
our ability to diagnose acute pancreatitis in 
subjects who present for evaluation. One 
limit of the generalizability of our study results 
is the NIS database only captures data on 
subjects who are admitted to the hospital. 

Individuals who are seen in the emergency 
room but not admitted would not be included 
in the analysis. There are two possible 
solutions to this problem. The first solution is 
that it is unlikely that an individual with 
biochemical and clinical evidence of acute 
pancreatitis would be discharged to home 
without a hospital admission. The second 
solution is the NIS database does provide data 
on where admissions come from. Individuals 
can be: 1) admitted directly from home; 2; 
admitted after emergency room  evaluation; 3; 
admitted from another hospital; or 4) admitted 
from a long-term care facility. During the 
study period the total number of admissions 
from the emergency room with acute 
pancreatitis increased from 68.7% to 80.1% 
(P<0.001) (data not shown). This increase in 
percentage of admissions from the emergency 
room occurred with increasing numbers of 
subjects. During this period the number of 
direct admissions from home with a discharge 
diagnosis of acute pancreatitis decreased from 
29% to 16% (P<0.001) (data not shown). 
Another possible explanation for the increased 
number of discharges is there has been an 
increase in the clinical conditions which 
predispose to acute pancreatitis. In the U.S. the 
two most common causes of acute pancreatitis 
are gallstones and alcohol use. A review of the 
NIS database revealed that during the study 
period the number of hospital discharges with 
gallstones (ICD-9 code 574.20) increased by 
11% (P<0.05; data not shown). During this 

Figure 1. Mean length of hospital stay for patients 
discharged with acute pancreatitis (ICD-9-CM code 
577.0) in the National Inpatient Sample (NIS) database 
during the period from 1997 to 2003. 



JOP. J Pancreas (Online) 2008; 9(4):408-414. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 9, No. 4 - July 2008. [ISSN 1590-8577] 412

same period the number of hospital admissions 
because of alcohol abuse (ICD-9 codes 305.0, 
303.9, 303.0, 303.9) increased by 31% 
(P<0.05; data not shown). The increase in the 
number of discharges with gallstone and/or 
alcohol disease does not prove that either of 
these agents was responsible for the increase in 
discharges with acute pancreatitis. This 
observation does however; provide a logical 
theory for the observed increase in the 
incidence of acute pancreatitis. Well designed 
clinical trials in which strength of association 
is directly measured would provide a more 
definitive answer to this question. Despite the 
observed increase in discharges of subjects 
with acute pancreatitis the mortality 
associated with acute pancreatitis steadily 
decreased during the study period. The U.S. 
mortality trend mirrors what has been seen in 
several other countries during a similar time 
period [11, 12, 13, 14, 15, 16, 17, 18]. One 
possible explanation for the decrease in 
mortality is the more efficient diagnosis and 
severity stratification of subjects with acute 
pancreatitis. Early diagnosis of severe 
complications of pancreatitis is important 
because ICU care is believed to be critical to 
clinical improvement [19]. During the study 
period there was a greater than 15% increase in 
the number of ICU beds in the U.S. [20]. 
Nearly 99% of the deaths that occur in severe 
acute pancreatitis occur in subjects with 
severe complications of disease [21, 22]. It 
is accepted that individuals with severe 
complications of acute pancreatitis should be 
managed in an ICU. It is important to note 
there is no data showing that ICU care 
improves outcomes in severe acute 
pancreatitis. We can only infer based on secular 
trends the decreased mortality in acute 
pancreatitis correlate with an increase of the 
availability of high-level care centers such as 
ICUs. 
Our data show that the majority of subjects 
with a diagnosis of acute pancreatitis are 
being seen in large urban areas. This trend 
is likely to reflect population demographics 
since urban areas tend to be more population 
dense. Almost 50% of discharges with a 
diagnosis of acute pancreatitis were at hospitals 

located in the South. The reason for this is 
unclear but one possible explanation is that 
obesity rates in the southern U.S. are among 
the highest in the nation. Obesity is a risk 
factor for developing gallstone disease. 
During the study period the percentage of 
individuals seen at hospitals in the South who 
had a discharge diagnosis of gallstones 
increased by 1.5% (P<0.05). During the 
study period hospitals in the south had the 
greatest percentage (41%) of discharges in 
which gallstones were the principal diagnosis. 
The second highest percentage of individuals 
with gallstones as the principal discharge 
diagnosis was the Northeast which averaged 
only 21% of the total hospital admissions over 
the study period. 
Our data provide new insights into the 
epidemiology of acute pancreatitis in a large 
hospital based cohort. Our study design and 
the data used provide some limitations 
which must be considered when attempting to 
generalize. One limitation of our data is that 
this is an administrative data set which is 
reflective of the coding practices of the data 
abstractors. We have no way of controlling for 
errors that may have occurred during the data 
entry. We cannot also obtain individual patient 
specific clinical data but can only comment on 
the characteristics of the research sample. 
Newer versions of the NIS database will allow 
for assessment of patient comorbidities. One 
final limitation of this analysis is that our 
study is an ecological study and can only 
comment on secular trends. To prove 
causality between associations seen here 
would require analytic studies (cohort, RCT, 
or case-control). 
These data represent a large sample of the 
characteristics of hospitalized patients with 
acute pancreatitis. It appears the incidence of 
acute pancreatitis is increasing while mortality 
has fallen. Continued investigation will help 
better define which potentially modifiable 
factors have the strongest association with our 
reported trends. 
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