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Abstract

BACKGROUND & AIMS—Although widely used, little information exists on the validity of
using hospital administrative data to code acute pancreatitis (AP). We sought to determine if
discharge diagnosis codes accurately identify patients whose clinical course met the standard for
AP diagnosis.

METHODS—We analyzed data from 401 unique patients admitted through the emergency
department who received a primary inpatient discharge diagnosis of AP at 2 University of
Pittsburgh Medical Center hospitals in the years 2000, 2002, and 2005. Each patient was matched
with a control patient who was admitted with abdominal pain and then discharged without a
diagnosis of AP. Patients were matched based on demographics, testing for serum levels of
pancreatic enzymes, year of visit to the emergency department, admission to the intensive care
unit, and performance of abdominal computed tomography scan. The standard used to diagnose
AP was the presence of 2 of 3 features (abdominal pain, >3-fold increase in serum levels of
pancreatic enzymes, and positive results from imaging analysis).

RESULTS—The median age of AP cases was 53 years (interquartile range, 41.5-67 years);
47.1% were male, 85% were white. The most common etiologies were biliary (33.4%), alcohol-
associated (16.2%), and idiopathic (24.2%). Serum levels of pancreatic enzymes were increased
by any amount, and by >3-fold, in 95.3% and 68.6% of patients diagnosed with AP and in 16.2%
and 2.2% of controls, respectively. The standard for diagnosis of AP was met in 80% of cases
diagnosed with this disorder; they had no history of pancreatitis. The sensitivity, specificity, and
positive and negative predictive values of the AP diagnosis code were 96%, 85%, 80%, and 98%,
respectively.

CONCLUSIONS—Approximately 1 of 5 patients diagnosed with AP upon discharge from the
hospital do not meet the guidelines for diagnosis of this disorder. Efforts should be made to more
consistently use guidelines for AP diagnosis.
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Methods
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Data Source

Acute pancreatitis (AP) typically presents with sudden onset of upper abdominal pain, which
is often associated with nausea and vomiting. Practice guidelines from the gastroenterology
societies recommend that a diagnosis of AP be made if 2 of the following 3 features are
present: characteristic upper abdominal pain, elevation of serum pancreatic enzymes
(amylase, lipase, or both) to 3 or more times the upper limit of normal, and imaging
evidence of AP.1.2 However, it is unclear how often hospital billing codes for AP reflect
patients who meet these criteria.

While imaging features of AP are specific, serum pancreatic enzymes are elevated in
numerous nonpancreatic conditions,® though usually less than 3 times the upper limit of
normal. Conversely, these enzymes may be normal or only minimally elevated in the setting
of true AP in cases with hypertriglyceridemia, delayed presentation, or acute exacerbation of
established chronic pancreatitis (CP).3

Several recent epidemiologic studies,*19 many using only administrative data, report 2
consistent observations: the increasing incidence and decreasing mortality rate of AP.% Other
studies have used administrative data to develop criteria for early prediction of disease
severity.11.12 Unfortunately, few data confirm the validity of the billing codes used for AP,
such as how often patients who receive a diagnosis of AP actually fulfill the established
guidelines. We recently reported that the rate of serum pancreatic enzyme testing in the
emergency department (ED) of 2 University of Pittsburgh Medical Center (UPMC) hospitals
increased significantly over the period studied (1996 — 2005) and correlated highly with the
number of unique patients who then received an inpatient primary discharge diagnosis of
AP.13 Because we relied solely on hospital discharge diagnosis, we could not validate the
diagnosis of AP, which led us to design the current study. Our aim was to determine if
hospital discharge diagnosis accurately captured all patients whose clinical course met the
gold standard for diagnosing AP. We purposely chose 2 hospital settings (university- and
community-based) to determine whether the assigned discharge code is affected by practice
settings and, based on the changes observed over a decade, 3 distinct years to identify any
fluctuations over time.

This retrospective study was approved by the University of Pittsburgh Institutional Review
Board and was conducted at 2 UPMC hospitals: UPMC-Presbyterian (PUH) and UPMC-St
Margaret (SMH). PUH is an 800-bed, level 1, fully accredited regional trauma center, and
SMH is a 250-bed, acute care community hospital in the UPMC system. While PUH, the
primary teaching hospital of the University of Pittsburgh School of Medicine, trains
residents and fellows in a wide variety of medical specialties and subspecialties, SMH trains
only Family Practice residents.

We used the Medical Archival Retrieval System (MARS; Medical Archival Retrieval
System, Inc, Pittsburgh, PA), a repository for information derived from UPMC’s clinical,
administrative, and financial computer databases. MARS captures all patient data from
inpatient, outpatient, and ED visits, and the data are indexed on every word that is
recorded.1* MARS allows identification of patients of interest using a single or combination
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of search criteria (eg, billing codes, diagnosis, laboratory abnormality, year, results of a test,
etc). Data can be retrieved directly into a spreadsheet (eg, result of laboratory tests) or as
text reports (eg, admission or discharge summaries, radiology, pathology reports) that can be
reviewed to abstract the desired information. The data can be and were deidentified (using
De-ID Software, University of Pittsburgh) and obtained with waiver of informed consent by
an honest broker authorized by the Institutional Review Board.

Selection of AP Cases and Controls

As described previously,13 we used MARS to identify all patients who visited the ED at
PUH or at SMH between years 1996 and 2005; who underwent serum pancreatic enzyme
testing (amylase, lipase, or both enzymes) in the ED; and who were discharged following a
hospital admission with a primary diagnosis of AP (based on the International Classification
of Diseases, 9th revision [ICD-9] 577.0). To restrict our cohort to unique patients with their
first inpatient admission for a primary diagnosis of AP, we excluded patients who had
received a prior primary or secondary diagnosis code for AP or concurrent diagnosis code
for CP (ICD-9 577.1). We further restricted the study cohort to those who received a
discharge diagnosis in the years 2000, 2002, or 2005. We reviewed deidentified medical
records from the index hospitalization for all patients to assess for documentation of a prior
diagnosis of pancreatitis that may not have been captured by administrative data.

We chose controls from patients who were evaluated at the ED of PUH and SMH for chief
complaint of abdominal pain in 2000, 2002, and 2005 who underwent serum pancreatic
enzyme testing (amylase, lipase, or both) in the ED; who were admitted to the hospital and
discharged without a primary or secondary diagnosis of AP or CP; and had no prior
diagnosis of pancreatitis. For each patient, we matched the closest possible control between
the 2 hospitals by age, sex, race, year of inpatient admission, intensive care unit (ICU)
admission, and performance of an abdominal computed tomography (CT) scan during the
relevant hospital admission.

Chart Review and Gold Standard for AP Diagnosis

Deidentified medical records for all cases and controls were reviewed to collect information
on demographics, clinical presentation, laboratory tests, etiology (for AP cases) and final
discharge diagnosis (for controls), imaging findings, ICU admission, length of hospital stay,
and outcome. “Gold-standard” used for the AP diagnosis was the presence of 2 of 3 features
—abdominal pain, =3 times the upper limit of normal elevation of serum pancreatic
enzyme(s) or positive imaging evidence of pancreatitis (defined by presence of pancreatic
enlargement, inflammatory changes in the pancreas/peripancreatic area, pancreatic necrosis,
or presence of complications, ie, fluid collections, etc).

Data Analysis

Descriptive analyses are presented as proportions for categorical data, and as median and
interquartile range (IQR) for continuous data. Univariate analysis for categorical data were
performed using the /1/2 or Fisher’s exact test and, for continuous variables, using Mann—
Whitney U'test. Sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) for AP diagnosis code were calculated using the gold standard
definition for AP. Data analysis was performed using SPSS software version 19 (SPSS, Inc,
Chicago, IL). Two-tailed Pvalues <.05 were considered significant.
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Results

Demographics, Etiology, ICU Admission, and CT Scan

Of the 401 cases, 214 were admitted to the academic hospital (PUH) and 187 to the
community hospital (SMH). As shown in Table 1, controls and AP cases were similar in
demographics, need for ICU admission, whether an abdominal CT scan was performed
during admission, and overall mortality. While there were no significant differences between
pooled cases and controls, those from PUH were younger (median age 51 vs 58.5 years, P
<.001) and less likely to be white (74.8% vs 96.6%, P < .001) compared with SMH, while
the sex distribution was similar (47.4% vs 45.5%, P=.62) at the 2 hospitals. The most
common etiologies for AP included gallstones, idiopathic, and alcohol. The proportion of
patients who had gallstone (24.8% vs 43.3%, P< .001) or idiopathic AP (19.6% vs 29.4%, P
=.02) was lower at PUH compared with SMH, while those with other etiologies (24.7% vs
2.1%, P<.001) were higher.

The majority of AP patients (355; 88.5%) underwent a CT scan (at PUH, 61.7%; SMH,
70.6%; P=.07) or ultrasound (PUH, 54.2%; SMH, 77.5%; P < .001) of the abdomen.
Twenty-four patients (6%) and 28 controls (7%) were admitted to the ICU, and 17 patients
(4.2%) experienced organ failure during the course of hospitalization. The median length of
stay among AP patients was 4 days and only 1 patient died during the hospitalization.

On manual review of the medical records, a prior history of AP or CP was mentioned in
14.2% (57/401) cases (35 AP, 7 CP, 15 both AP and CP) with no difference between the 2
hospitals. Of these 57 patients, 50 were hospitalized for AP in the preceding year at a UPMC
hospital, while the other 7 received pancreatitis diagnosis at other institutions. Our algorithm
for patient selection did not identify these patients as they did not meet our inclusion criteria
(ie, they were either admitted directly to the hospital as transfers or direct admits) or their
pancreatic enzyme estimations were not performed in the ED.

Final diagnoses for controls were generally similar at the 2 hospitals (see Supplementary
Table 1). Three control subjects were assigned a pancreas-related final diagnosis: pancreatic
duct stone, pancreatic cancer, and pseudocyst.

Serum Pancreatic Enzyme Levels in Controls

Among controls, 36 (9%) had serum amylase only, 99 (24.7%) had lipase only, and 266
(66.3%) had both amylase and lipase measured. Elevation of any pancreatic enzyme was
seen in 65 (16.2%) controls (Table 2); only 9 (13.8%) of these had levels >3 times the upper
limit of normal. The probability of a control to have any elevation of pancreatic enzymes
was significantly higher at PUH (23.3% vs 8.4% at SMH, £<.001) and in black patients
(28.3% vs 14.1% in white patients; £=.01) but was similar by sex (19.6% in male vs 13.4%
in female; P=.12).

Serum Pancreatic Enzyme Levels and Imaging Findings in AP Cases

Among AP cases, 380/401 (94.7%) underwent measurement of both serum amylase and
lipase. Overall, any elevation, mild elevation (ie, <3 times normal), and elevation >3 times
the upper limit of normal for pancreatic enzymes was seen in 95.3%, 26.7%, and 68.6%
cases, respectively (Table 2). Overall, the distribution of enzyme elevation did not differ by
sex, race, or hospital. The proportion of AP cases who had pancreatic enzyme elevation >3
times the upper limit of normal was higher after excluding patients with any prior history of
pancreatitis (73%).
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Changes indicative of pancreatitis were seen in 43.9% (PUH 44.7%, SMH 43.2%, P= .83)
of patients who had either a CT scan or ultrasound of the abdomen performed. In 1 patient,
AP was documented on magnetic resonance imaging scan. Imaging evidence of AP in
patients with normal, 1-3 times elevation, and =3 times elevation of pancreatic enzymes
overall was 42.1%, 26.2%, and 43.6%, respectively; and among patients who underwent
imaging studies was 61.5%, 32.9%, and 46.7%, respectively. Changes indicative of
pancreatic necrosis, pancreatic/peripancreatic fluid collection, and pseudocysts were seen in
5.3%, 16.3%, and 12.5%, respectively, of patients who underwent a CT scan.

Validation of AP Diagnosis Code

Gold standard for AP diagnosis was fulfilled in 309 (77.1%) cases (PUH, 74.8%; SMH
79.7%; P=.28). In 88% of these cases, pancreatic enzyme levels were >3 times the upper
limit of normal with or without imaging evidence of pancreatitis; in the remaining 12% of
cases, there was imaging evidence of AP with normal or mildly elevated pancreatic enzyme
levels. Distribution of enzyme elevation and fulfillment of gold standard definition is
provided in Table 3. The proportion of patients who fulfilled gold standard definition for AP
was higher in gallstone- and hypertriglyceridemia-related AP compared with other
etiologies.

Table 4 displays the sensitivity, specificity, PPV, and NPV for the AP diagnosis code in
patients with no prior diagnosis of pancreatitis. Overall, the sensitivity and NPV were
excellent (>95%), while the specificity (81%) and PPV (77%) were in the good to excellent
range. Although the overall predictive values were similar at the 2 hospitals, subset analysis
showed a drop in the PPV and specificity for AP diagnosis code from 2000 to 2005 at SMH
(PPV from 91% to 71%; specificity from 92% to 78%) but not at PUH. After excluding
patients with a prior diagnosis of pancreatitis, the sensitivity and NPV remained excellent
(>95%). An increase in the specificity (81% to 85%) and PPV (77% to 80%) was seen for
all years as well as for individual years. The trend in specificity and PPV between the
hospitals was similar, with a decrease from 2000 to 2005 in the specificity and PPV at SMH.

Characteristics of AP Patients Not Fulfilling the Gold Standard Diagnosis

Compared with patients who fulfilled the guidelines, those not fulfilling the guidelines were
similar in demographics, were more likely to have no or atypical pain, but a similar duration
of pain (when information was available). These patients were more likely to have a prior
history of pancreatitis, milder disease, and different etiologic distribution (Table 5).

Discussion

In this large, retrospective, case-control study conducted at the university- and community-
based hospitals of a major US healthcare center, we determined that approximately 1 of 5
patients who received a primary inpatient discharge diagnosis code of AP did not meet the
recommended guidelines. We also confirmed that although serum pancreatic enzymes are
often elevated in nonpancreatic conditions, significant elevation (ie, >3 times the upper limit
of normal) is rare outside the setting of AP. Our data suggest that epidemiologic studies that
rely solely on discharge diagnosis should consider that the incidence of AP may be inflated
in these datasets due to nonfulfillment of recommended guidelines in a subset of patients.
We discuss strategies to improve validity of AP diagnosis code in administrative datasets.

Guidelines for serum pancreatic enzyme elevations to diagnose AP are based on expert
opinion recognizing that serum pancreatic enzymes are often elevated in nonpancreatic
conditions; can be mildly elevated in AP especially when estimations are delayed, in

hypertriglyceridemic AP or during exacerbation of CP; and, a cutoff of =3 times above
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normal in the setting of negative imaging best separates AP from nonpancreatic
conditions.15-23 They are not perfect as patients with abdominal pain, and mild elevations in
serum pancreatic enzyme may have pancreatic inflammation. While not formally validated,
guidelines are used as a standard for AP diagnosis in clinical practice, for inclusion of
patients into studies or validation of diagnosis.

Indeed, the incidence of AP appears to be increasing, based on epidemiologic studies.4-10
The number of hospital discharges from nonfederal US hospitals with a primary diagnosis of
AP was calculated to be 225,600 in 2003, with associated direct medical costs of $2.2
billion.2* An accurate primary diagnosis is critical even after the hospitalization as patients
with AP often undergo additional evaluation (eg, imaging) to determine etiology as well as
surgical (eg, cholecystectomy) or endoscopic (eg, endoscopic retrograde
cholangiopancreatography [ERCP]) procedures to prevent recurrence. Many patients may be
hospitalized on more than 1 occasion?®26 or are subsequently diagnosed as CP.27-29

Administrative datasets are used in retrospective population studies to define trends and
outcomes that would be difficult, time-consuming, and expensive to accomplish
prospectively. However, those conducting this epidemiologic research must be confident
about the validity of such data. Prior groups who relied on diagnostic codes in AP also
conducted chart review to identify true cases for inclusion in their studies,”30 but none
included control subjects to validate AP diagnosis. In 2 smaller studies from the Netherlands
and Denmark,3132 and a recent study from Sweden,33 the PPV for AP diagnosis code was
similar to our study (approximately 80%), and no significant change was noted over time.3!
In another study evaluating the validity of the national registry in the Netherlands, Spanier et
al reviewed the charts of all patients receiving any inpatient pancreas-related diagnosis
(ICD-9 577.*) from 2002 to 2003 (284 unique patients out of 484 total admissions with 523
diagnoses).34 The PPV for AP diagnosis code was 78%, and using only the AP diagnosis
code resulted in an underestimation of 16% AP episodes due to misclassification as other
pancreas-related diagnoses. However, this study did not provide information on the validity
of AP diagnosis code in unique patients or the number of unique patients with AP or CP.34

We found the sensitivity and NPV of AP diagnosis to be excellent (>90% and 95%),
meaning that it is unlikely that patients with true AP will be missed. The specificity and PPV
was in the range of 80% to 85%, indicating that about 1 in every 5 or 6 patients who
receives a diagnosis of AP does not fulfill the established guidelines. Given our
retrospective study design, we cannot know why a diagnosis of AP was assigned in these
cases. We also do not have information on longitudinal follow-up with regard to
readmission(s) or subsequent documentation of an alternative diagnosis. However, our study
does provide insights into characteristics of patients who do not meet the recommended
guidelines. Receiving a pancreatitis diagnosis also increases the likelihood of subsequent
pancreatitis diagnosis. Most gastroenterologists may endorse consulting patients with
frequent/chronic abdominal pain, mild elevations of pancreatic enzymes, and no imaging
evidence who receive a diagnosis of AP and/or CP. Future research should focus on the
reasons for assigning pancreatitis diagnosis in patients who do not fulfill the guidelines.

Determining the validity of AP diagnosis depends on a number of factors: definition used as
“gold standard,” limiting the sample to unique patients, excluding patients with prior
pancreatitis, the ability to link patient records longitudinally, and the practice setting. Using
any enzyme elevation increases the specificity and PPV further (96% and 97%) but with a
decrease in sensitivity (85%) and NPV (84%). In many publically available datasets in the
United States, it is not possible to identify unique patients, exclude prior pancreatitis
diagnosis, or link data files over time to evaluate longitudinal trends at the level of a unique
patient. In our study, although we constructed an algorithm to exclude patients with prior
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pancreatitis, on chart review a small subset in the final cohort was noted to have such
history. Using a lower cutoff (serum enzyme elevation to =2 times normal) in our study
increases the specificity (87%) and PPV (86%) with only slight decrease in sensitivity (95%)
or NPV (96%).

A schematic representation of the relationship between specificity and PPV with the criteria
used to identify patients from administrative datasets is shown in Figure 1. The specificity
and PPV can be improved by selecting unique patients (when the interest is to study
individuals rather than episodes) with the primary diagnosis of AP during the index
admission and excluding patients with prior history of AP (as in our study). The use of
laboratory test results (eg, enzyme elevation to >3 times the upper limit of normal) will
further increase specificity and PPV. This strategy, however, may miss patients who have
mild elevations in enzymes but with positive imaging findings. Such patients can be
identified using natural language processing of imaging reports.

Our study additionally confirms prior reports!® that pancreatic enzymes are commonly
elevated in nonpancreatic conditions (ie, control subjects in whom the final diagnosis was
not AP), with most such elevations in the mild range. A cutoff of =3 times the upper limit of
normal in conjunction with typical abdominal pain is therefore reasonable to separate the
patients with pancreatitis from nonpancreatic conditions.

Our study has some limitations. We included only those patients who were admitted to the
hospital through the ED (ie, no transfers, direct admits, following same-day surgery, etc).
We purposefully chose this criterion to reflect the admission patterns for AP in most US
hospitals. While the proportion of patients not admitted through the ED who receive a
primary inpatient diagnosis of AP at the community hospitals is small (approximately 10%
at SMH in 2005), such patients may form a significant proportion of all patients at the
university hospitals (approximately 45% at PUH in 2005). It is conceivable that the validity
of diagnosis is higher among patients transferred for the management of severe AP. Because
our search algorithm aimed to exclude patients with a prior diagnosis of CP (a history of
which on chart review was present only in a small subset of the final cohort), we cannot
comment on the validity of the AP diagnosis in CP patients who are admitted for
exacerbations. Similarly, validity of the AP diagnosis code for distinct etiologies (eg, drug
reaction, diabetes, etc) can be answered only by a focused evaluation. Finally, although we
analyzed data from both an urban academic and a community hospital, the findings of our
study may not be generalizable to other institutions.

In conclusion, approximately 1 of 5 patients receiving a discharge code of AP does not meet
the recommended diagnostic guidelines.12 Our study indicates that mild serum pancreatic
enzyme elevation is common in nonpancreatic conditions, which could explain some of the
excess use of AP discharge code. Efforts should be made to more consistently use guidelines
for AP diagnosis. We identify strategies to improve the probability of identifying true AP
patients in administrative datasets.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Abbreviations used in this paper

AP acute pancreatitis

CP chronic pancreatitis

CT computed tomography

ED emergency department

1ICD-9 International Classification of Diseases, 9th revision
ICU intensive care unit

IQR interquartile range

MARS Medical Archival Retrieval System

NPV negative predictive value

PPV positive predictive value

PUH University of Pittsburgh Medical Center-Presbyterian
SMH University of Pittsburgh Medical Center-St Margaret
UPMC University of Pittsburgh Medical Center
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False-positives

Unique patient
First admission for primary diagnosis of AP
Serum amylase and/or lipase 2 3x normal
No prior CP

Unigue patient
First admission for primary diagnosis of AP
No prior CP

Unigue patient
Primary diagnosis of AP
No prior CP

Primary diagnosis of AP
No prior CP

Any diagnosis of AP

Figure 1.
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PPV

Relationship between specificity and PPV of the criteria used to identify patients with AP
using administrative datasets. PPV can improve further if natural language processing for
radiology reports is incorporated. Unique patients may not be chosen when the interest is to
study episodes of AP. Exclusion of patients with AP or CP diagnosis will depend on study

aims.
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Table 1

Demographics and Selected Characteristics of Acute Pancreatitis Cases and Controls

Controls (n =401)  Acute pancreatitis cases (n = 401)

Hospital, n (%)

UPMC-PUH 210 (52.4) 214 (53.4)
UPMC-SMH 191 (47.6) 187 (46.6)
Year of admission, n (%)
2000 94 (23.4) 94 (23.4)
2002 113 (28.2) 116 (28.9)
2005 194 (48.4) 191 (47.6)
Age in years, median (IQR) 55 (41-72.5) 53 (41.5-67)
Male sex, n (%) 184 (45.9) 189 (47.1)
White, n (%) 341 (85) 341 (85)
Etiology, n (%) See Supplementary Table 1
Biliary 134 (33.4)
Alcohol 65 (16.2)
Alcohol and gallstones 5(1.2)
Idiopathic 98 (24.4)
Medications 25 (6.2)
Hypertriglyceridemia 12 (3.0
Others 62 (15.4)
ICU admission, n (%) 28 (7.0) 24 (6.0)
CT scan of abdomen done, n (%) 274 (68.3) 264 (65.8)
Length of stay, median (IQR) 5 (3-7)4 4 (3-7)
In-hospital mortality, n (%) 6 (1.5)17 1(0.2)
Prior history of pancreatitis, n (%) — 57 (14.2)

NOTE. All comparisons were nonsignificant, except length of stay and mortality.

ap= 02.

bP= .06.
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Table 2

Serum Pancreatic Enzyme Levels in Acute Pancreatitis Cases and Controls

Page 12

One to 2 times above

Two to <3 times above

Three or more times above

Normal  normal normal normal

Acute pancreatitis cases

Both UPMC hospitals (n=401) 19 (4.7) 61 (15.2) 46 (11.5) 275 (68.6)

PUH (n = 214) 14 (65) 30 (14) 24 (11.2) 146 (68.2)

SMH (n = 187) 5(2.7)  31(16.6) 22 (11.8) 129 (69.0)
Controls

Both UPMC hospitals (n = 401) 336 (83.8) 48 (12.0) 8(2.0) 9(2.2)

PUH (n = 210) 161 (76.7) 35 (16.7) 7(3.3) 7(3.3)

SMH (n = 191) 175(91.6) 13 (6.8) 1(0.5) 2(1.0)
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Table 3

Page 13

Serum Pancreatic Enzyme Elevation, Imaging Evidence of Pancreatitis, and Fulfillment of on Established

Guidelines in Acute Pancreatitis Cases

Pancreatic enzymes =3 times above

Imaging evidence of acute

Fulfilled “gold standard”

Etiology (n cases)® normal (%) pancreatitis (%) criteria (%)
All cases (401) 68.6 39.2 77.8
Biliary (134) 82.1 40.3 88.8
Alcohol (65) 66.2 33.8 72.3
Idiopathic (98) 67.0 285 75.3
Hypertriglyceridemia (12) 58.3 75.0 83.3
Medications (25) 68.0 52.0 75.5
Other (62) 50.0 451 62.9

aPatients with both alcohol and gallstones etiology (n = 5) not shown.
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Table 4

Page 14

Validity of Primary Inpatient Discharge Diagnosis of Acute Pancreatitis in Patients With No Prior Pancreatitis

History

Sensitivity ~ Specificity PPV NPV

Both UPMC hospitals

All years 96
2000 99
2002 98
2005 95
PUH
All years 95
2000 97
2002 98
2005 91
SMH
All years 98
2000 100
2002 98
2005 97

85
88
88
82

85
85
85
85

85
92
93
80

80
84
85
74

79
78
80
79

80
91
93
71

98
99
98
96

97
98
99
94

98
100
98
98

NOTE. Gold standard for diagnosis requires 2 of the following 3 criteria: abdominal pain, serum enzyme elevation >3 times above normal, and/or
positive imaging evidence. Numbers are rounded to whole numbers.
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Characteristics of Acute Pancreatitis Patients Who Did and Did Not Meet the Guidelines for Diagnosis

Table 5

Met guidelines (n =309)  Did not meet guidelines (n =92) P value
Age ()2 55 (42-68) 49.5 (40-66.5) .39
Male sex, n (%) 147 (47.6) 42 (45.7) .81
White, n (%) 267 (86.4) 74 (80.4) 18
Hospital, n (%) .28
PUH 160 (58.7) 54 (51.8)
SMH 149 (41.3) 38 (48.2)
Information on pain recorded, n (%) 302 (97.7) 89 (96.7) .59
Pain present, n/total (%)2 296/302 (98)¢ 78/89 (87.6) <.01
Typical pain, n/total (9%)? 2561285 (89.8) 58/73 (79.5) .02
Information on duration of pain available, n/total (%)b 2771296 (93.5) 69/78 (88.5) 16
Duration of pain, n (%)b 98
<24h 152 (54.9) 37 (53.6)
1-3d 63 (22.7) 16 (23.2)
>3d 62 (22.4) 16 (23.2)
Etiology, n (%) .003
Biliary 118 (38.2) 16 (17.4)
Alcohol 46 (14.9) 19 (20.7)
Alcohol and gallstones? 4(13) 1(11)
Idiopathic 72 (23.3) 25 (27.2)
Medications 19 (6.1) 6 (6.5)
Hypertriglyceridemia 10 (3.2) 2(2.2)
Others 39 (12.6) 23 (25)
Prior pancreatitis, n (%) 35(11.3) 22 (23.9) .002
CT scan of the abdomen done, n (%) 292 (94.5) 63 (68.5) <.001
ICU admission, n (%) 22 (7.1) 2(2.2) .09
Organ failure, n (%) 16 (5.2) 1(1.1) 14

aMedian (interquartile range).

b . . . . . .
Proportions based on patients with available information.
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COf the 6 patients with no pain: diagnosis confirmed by imaging and enzyme levels (1); patient with active alcohol/substance abuse presented with
withdrawal and markedly elevated lipase (1); 3 patients had biliary pancreatitis with obstructive jaundice (2); common bile duct stones (1); and
confusion (1); recent cholecystectomy complicated by development of biloma (1).

dCombined with alcohol etiology for comparisons.
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