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International Classification of Diseases, Tenth Revision Diagnosis
Codes Are Overutilized in the Diagnosis of Chronic Pancreatitis
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Background: Retrospective studies and large databases, such as the
OneFlorida Clinical Research Consortium, rely on International Classifi-
cation of Diseases, Tenth Revision (ICD-10) diagnosis codes to identify
patients with specificity. This study aimed to determine if ICD-10 codes
for CP are overutilized.
Materials andMethods: Retrospective analysis was conducted for pa-
tients with ICD-10 codes K86.0 (alcohol-induced CP) and K86.1 (other
CP) from February 2018 to February 2020. Data were extracted from the
integrated electronic data repository. This study was approved by the insti-
tutional review board. The diagnosis of CP was defined as either being
made by a gastroenterologist, proven by biopsy, or having characteristic
findings on cross-sectional imaging with appropriate symptoms.
Results: Five hundred four (37%) out of the 1360 patients had no evidence
of CP. When broken down by diagnosis code, 41 of 176 charts (23.3%) with
K86.0 and 461 of 1184 charts (38.6%) with K86.1 had no evidence of CP.
Two hundred ninety-nine of these patients had either a single episode of acute
pancreatitis, recurrent acute pancreatitis, or episode of acute necrotizing pan-
creatitis. Of note, 81 patients had no identifiable abdominal pathology.
Conclusions: Although the OneFlorida database makes multicenter re-
search more accessible, it does not replace labor-intensive chart review
given the propensity for overdiagnosis.
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Abbreviations: AP - acute pancreatitis, CP - chronic pancreatitis, EPI -
exocrine pancreatic insufficiency, EUS - endoscopic ultrasonography, GI -
gastrointestinal, IBD - inflammatory bowel disease, IBS - irritable bowel
syndrome, ICD-10 - International Classification ofDiseases, TenthRevision,
IRB - institutional review board, PDAC - pancreatic ductal adenocarcinoma,
PUD - peptic ulcer disease, RAP - recurrent acute pancreatitis
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L arge databases, such as the OneFlorida Clinical Research Con-
sortium,1 rely on International Classification of Diseases, Tenth

Revision (ICD-10) diagnosis codes to identify patients with spec-
ificity. Patients enrolled in retrospective research studies are often
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collected via the use of ICD-10 diagnosis codes. These codes can
be subject to error due to overdiagnosing, especially in diseases
that are difficult to diagnose, such as chronic pancreatitis (CP).

Symptoms of CP can be nonspecific and mimic many other
gastrointestinal (GI) disorders such as inflammatory bowel dis-
ease (IBD), irritable bowel syndrome (IBS), peptic ulcer disease
(PUD), and biliary colic. Abdominal pain is an exceedingly com-
mon symptom among the general population with 10,300 (41.3%)
out of 24,929 study participants reporting abdominal pain via the
GI Patient-Reported Outcomes Measurement Information System
questionnaire.2 CP, on the other hand, is not a common diagnosis,
with a prevalence of 25–98 per 100,0003 and an incidence of 4–5
new cases per 100,000 per year.4 The most common symptom of
CP is recurrent or chronic abdominal pain, which is seen in ap-
proximately 80% of patients.5 This still leaves approximately
20% of CP patients who can present with atypical symptoms.

Radiographic findings are typically subtle or not present in
early CP. There is the additional difficulty of interpreting radio-
graphic findings in the healthy elderly pancreas, which has been
shown to mimic anatomic changes of CP. Autopsies of the healthy
elderly pancreas have revealed the presence of ductal prolifera-
tion, lobular degeneration, cavitation, fatty replacement, and
calcium carbonate calculi.6,7 Further autopsies of the healthy
pancreas also revealed main pancreatic duct dilatation, cystic le-
sions, and calcifications in 0.49%, 0.21%, and 0.05% of patients,
respectively. All these abnormalities had age-dependent increases
in incidence in both sexes, except for calcifications, which had
age-dependent increases in men only. Eighty-four percent of main
pancreatic duct dilatation, 87% of cystic lesions, and 50% of cal-
cifications could not be explained by pathology and were attrib-
uted as being age-related.8 When postmortem pancreatography
was compared with histology in pancreatic autopsy specimens,
81% of the pancreatograms had characteristics consistent with
CP despite no histologic evidence of CP in any of the patients.
This high false-positive rate was likely due to ductular changes
in advancing age, which included perilobular and intralobular fi-
brosis and hyperplasia of ductal epithelium.9

Considering the difficulties in establishing a diagnosis of CP
and the propensity for false positives, it is likely that CP is being
overdiagnosed, and ICD-10 diagnosis codes for CP are being
overutilized. This study aimed to determine if ICD-10 diagnosis
codes for CPwere overutilized and to recognize alternative pathol-
ogies that likely contributed to this occurrence.

METHODS AND MATERIALS

Study Design
This study was approved by the institutional review board. A

retrospective analysis was conducted of all patients with ICD-10
codes K86.0 (alcohol-induced CP) and K86.1 (other CP) who
were seen in either an outpatient or inpatient setting (whether
the encounter was associated with the primary diagnosis of CP
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TABLE 1. Baseline Characteristics of All Patients With ICD-10
Diagnosis Code for CP Divided Into ThoseWith andWithout CP

Characteristics
ICD-10 Code for CP
and CP (n = 856)

ICD-10 Code for CP
and No CP (n = 504)

Age, mean ± SD, y 57.49 ± 13.99 54.66 ± 15.68
Sex (male), n (%) 474 (55.4) 251 (49.8)

FIGURE 1. Pie graph showing alternative diagnoses, which may have led to ICD-10 diagnosis code for CP being documented.
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or an associated secondary diagnosis of CP) at the University of
Florida Health Shands Hospital, a tertiary care center and a pan-
creatic center of excellence from February 2018 to February
2020. The data were extracted from the institution's integrated
electronic data repository.

Study Outcome Measures
The primary aim of this studywas to evaluate the mislabeling

of patients without any evidence of CP with an ICD-10 diagnosis
code for CP. The secondary aim was to evaluate for pathologies
other than CP that likely contributed to the misdiagnosis and
mislabeling as CP.

Definitions
The diagnosis of CP was defined as either being made by a

gastroenterologist at our institution, proven on histopathology via a
biopsy, or having characteristic findings of CP on cross-sectional
imaging with appropriate symptoms. For cross-sectional imaging
computed tomography, magnetic resonance cholangiopancreatog-
raphy, and endoscopic ultrasound (EUS) were all deemed appropri-
ate. For computed tomography, the characteristic imaging findings
included pancreatic calcifications and pancreatic ductal dilatation.
For magnetic resonance cholangiopancreatography, the characteris-
tic imaging findings included reduced T1 signal intensity, main
pancreatic duct dilatation or irregularity, dilation of side branches,
and the presence of at least 1 stricture. There are 4 parenchymal
e98 www.pancreasjournal.com
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and 5 ductal criteria for CP diagnosis using EUS (refer to Table 3
in the Appendix, http://links.lww.com/MPA/B241). Those patients
who did not meet the above definitions for the diagnosis of CPwere
further investigated via chart reviewof the electronicmedical record
to determine the likely pathology that may have resulted in a mis-
taken ICD-10 label for CP.

Statistical Analysis
All variable and outcome distributions are summarized as

percentages for categorical variables, and means with SDs for all
continuous variables. SPSS (IBM Corp, Armonk, NY) was used
for the calculation of descriptive statistics.

RESULTS
A total of 1360 unique patient charts were reviewed, of which

176 carried ICD-10 code K86.0 (alcohol-induced CP) and 1184
© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 2. Alternative Diagnoses That Likely Resulted in ICD-10 Diagnosis Code for CP Being Linked to the Patient's Chart

Alternative Diagnosis
K86.0 Alcohol-Induced CP

(n = 41)
K86.1 Other CP

(n = 463)
Total

(n = 504)

Single episode of AP 24 (58.54) 139 (30.02) 163 (32.34)
RAP 5 (12.19) 102 (22.03) 107 (21.23)
Acute necrotizing pancreatitis 2 (4.88) 27 (5.83) 29 (5.75)
Pancreaticobiliary malignancy* 1 (2.44) 22 (4.75) 23 (4.56)
Pancreatic resection without CP 0 20 (4.32) 20 (3.97)
Pancreatic cyst 0 9 (1.94) 9 (1.78)
Pancreatic duct leak 0 2 (0.43) 2 (0.4)
Pancreatic stent without underlying CP 0 2 (0.43) 2 (0.4)
Pancreatic divisum without CP 0 1 (0.22) 1 (0.2)
EPI without CP 0 13 (2.81) 13 (2.58)
Incidental pancreatic calcification on cross sectional imaging 0 1 (0.22) 1 (0.2)
Recurrent cholangitis from Erdheim-Chester syndrome 0 1 (0.22) 1 (0.2)
Cystic fibrosis 1 (2.44) 3 (0.65) 4 (0.79)
Chronic abdominal pain of nonpancreaticobiliary etiology† 0 48 (10.37) 48 (9.52)
No identifiable GI pathology 8 (19.51) 73 (15.77) 81 (16.07)
Total 41 463 504

Values are presented as n (%).

*Pancreatic adenocarcinoma or cholangiocarcinoma.
†IBS, IBD, gastroparesis, PUD, functional abdominal pain.
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carried ICD-10 code K86.1 (other CP). A total of 504 (37%) out
of the 1360 patient charts did not have any evidence of CPon chart
review. The mean age of patients with an appropriate ICD-10 code
for CP was 57.49 ± 13.99 years, whereas for the group with an in-
appropriate ICD-10 code for CP, the mean age was 54.66 ± 15.68
(Table 1). When broken down by diagnosis code, 41 of 176 charts
(23.3%) with K86.0 and 461 of 1184 charts (38.6%) with K86.1
did not have any evidence of CP (Table 2). Most of the patients
with inappropriate ICD-10 codes for CP had another pancreatic
pathology of some form (Table 2). Of these patients, 163 had a sin-
gle episode of acute pancreatitis (AP) of any etiology, 107 had recurrent
AP (RAP), 29 had at least one episode of acute necrotizing pancreatitis,
22 had pancreaticobiliary cancer (pancreatic or cholangiocarcinoma),
19 had pancreatic resection without underlying CP, 48 had chronic
abdominal pain of nonpancreaticobiliary etiology, and 81 had no
identifiable abdominal pathology per chart review (Fig. 1).
DISCUSSION
We found that even at a tertiary care center and pancreatic

center of excellence, many patients with no evidence of CP were
labeled at some point during their care with an ICD-10 diagnosis
code for CP. This difficulty in pinpointing a diagnosis of CP re-
flects the difficulty of diagnosing a disease with nonspecific
symptoms and little pathognomonic radiographic evidence espe-
cially early in the disease course. Mislabeling these patients with
CP may lead to unnecessary testing and treatment, which raises
health care costs and exposes patients to a higher risk of harm that
comes with additional testing. It could also lead to a delay in the
appropriate diagnosis, which could result in significant harm,
such as if a malignancy is missed. The majority of these patients
had an alternative pancreatic pathology with a total of 299
(59.3%) having either a single episode, recurrent episodes, or at
least 1 episode of acute necrotizing pancreatitis. Although a
non-insignificant proportion of patients with AP (whether single
episode, recurrent, or necrotizing) go on to develop CP, the major-
ity do not. One study that looked at 669 patients from December
© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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2003 until March 2007 found that 17% of patients go on to de-
velop recurrent pancreatitis after the first episode of AP, whereas
only 7.6% of patients go on to develop CP after the first episode
of AP.10 When 532 patients were followed up for an average of 7.-
8 years after the initial AP episode, CP developed only in patients
with continued alcohol use with a cumulative incidence of 13% at
10 years and 16% at 20 years.11 The rate of developing CP after
RAP is much higher than a single episode with 38% and 42% of
RAP patients going on to develop CP at 2- and 10-year follow-
ups, respectively.11 This risk is not evenly distributed and is
strongly associated with the etiology of AP and lifestyle habits af-
terward. One study found that the progression to CP from alco-
holic pancreatitis, biliary pancreatitis, idiopathic pancreatitis, and
pancreatitis of other etiologies was 26% (P < 0.01), 1.7%, 13%,
and 6.7%, respectively. This study also showed that patients who
continued to drink at the same level and those who stopped had
significant disparity in progression to CP of 41% versus 13%, re-
spectively.12 Thus, the majority of patients with AP and RAP do
not develop CP, and this risk is greatly diminished if the etiology
of AP was not alcoholic and if patients quit alcohol use.

A significant number of patients had no evidence of a
pancreaticobiliary pathology, with 48 (9.5%) having chronic ab-
dominal pain of nonpancreaticobiliary pathologies such as IBS
or IBD and 81 (16%) having no evidence of any GI pathology
whatsoever. Functional abdominal pain can be a distressing entity
for both patients and physicians. Patients are left with a sense of
frustration and often exert significant pressure on their health care
providers to provide a diagnosis of some sort to move on from the
diagnostic to the therapeutic course. In addition, patients with
functional abdominal pain and IBS have higher rates of depres-
sion and anxiety, which could be exacerbated via a delay in diag-
nosis or misdiagnosis.13

Another reason for the overdiagnosis of CP is that many
health care providers associate exocrine pancreatic insufficiency
(EPI) with CP, especially if cystic fibrosis is not present. Providers
may be tempted to label the patient as having CP if there is evi-
dence of EPI. The presence of EPI does not always indicate an
www.pancreasjournal.com e99
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underlying diagnosis of CP. For instance, damage from necrotiz-
ing pancreatitis can be severe enough to result in EPI without
other features characteristic of CP.14 Development of diabetes
mellitus (DM) has also been closely associated with CP; however,
recent data show that even a single episode of AP is closely asso-
ciated with new DM. In patients with moderate and severe AP, di-
abetes developed in 10.7% and 16.1% of these patients, respec-
tively.12 The rate of DM development differed depending on the
etiology of AP, with 20.6% of alcoholic AP (P < 0.01), 9.1% of
biliary AP, 9.9% of idiopathic AP, and 5.3% of all other AP going
on to develop DM. 12 The severity of AP and the presence of ne-
crosis were also associated with a statistically significant increase
in development in DM. A meta-analysis reported that 39% versus
14% of patients with severe versus mild AP went on to develop
DM, respectively, and 28% and 12% of patients with necrosis
and without necrosis developed DM, respectively.15 Thus, the de-
velopment of EPI or DM after even a single episode of AP is not
uncommon and does not necessarily indicate a progression to CP.

Even gastroenterologists can find diagnosing CP challeng-
ing, which is exemplified in that the total number of EUS criteria
required for the diagnosis of CP is not well established due to high
variability among observers.16 EUS can also yield high false-
positive rates, especially in patients with abdominal pain from
dyspepsia,17,18 elderly patients,19,20 patients with a history of
smoking or alcohol abuse,21,22 obese patients,23 and patients with
DM.24 A study of EUS done on 120 patients aged 40–61 years
without clinical evidence of CP found that at least 1 parenchymal
and/or ductular abnormality was identified in 28%of patients with
a trend of increasing abnormalities with age: <41 years (23%),
40–60 years (25%), and >60 years (39%).20

Data extracted from the OneFlorida Clinical Research Con-
sortium database1 for CP could be especially vulnerable to this
overdiagnosis. Although the OneFlorida Clinical Research Con-
sortium1 makes multicenter research more accessible, it does not
replace labor-intensive chart review when conducting studies on
diseases that are difficult to diagnose such as CP. Limitations of
this study are those inherent to any retrospective studies including
incomplete medical documentation and data. This study did not
assess the proportion of patients who had the ICD-10 diagnosis
code for CP removed on follow-up encounters. There will also al-
ways be confounding variables even if matching and regression
analyses are used. Future research initiatives should focus on the
education of health care providers and a more streamlined diagno-
sis algorithm for CP such as a standardized screening tool that can
be applied to patients at high risk for CP such as those with a sin-
gle or recurrent alcoholic AP who continue to consume alcohol.
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