1duosnue Joyiny 1duosnuep Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
J Clin Gastroenterol. Author manuscript; available in PMC 2015 October 01.

-, HHS Public Access
«

Published in final edited form as:
J Clin Gastroenterol. 2014 October ; 48(9): 801-805. doi:10.1097/MCG.0b013e3182a9f879.

Pancreatitis Before Pancreatic Cancer: Clinical Features and
Influence on Outcome

Ivana Dzeletovic, MD, M. Edwyn Harrison, MD, Michael D. Crowell, PhD, Rahul Pannala,
MD, Cuong C. Nguyen, MD, Qing Wu, ScD, and Douglas O. Faigel, MD

Division of Gastroenterology (Drs Dzeletovic, Harrison, Crowell, Pannala, Nguyen, and Faigel),
Division of Hepatology (Dr Harrison), and Division of Health Sciences Research (Dr Wu), Mayo
Clinic, Scottsdale, Arizona

Abstract

Objectives—Pancreatitis is considered a possible risk factor for and a presentation of pancreatic
adenocarcinoma (PA). We aimed to evaluate a large PA patient registry to determine whether
prior history of pancreatitis influenced survival.

Methods—We retrospectively analyzed the Mayo Clinic Biospecimen Resource for Pancreas
Research database from January 1992 to September 2011. Data collected included demographic
characteristics, history of tobacco or alcohol use, diabetes mellitus (DM), cholelithiasis,
pseudocyst, and details regarding PA. Clinical characteristics and outcomes of PA patients with
pancreatitis were compared to PA patients without pancreatitis history.

Results—We analyzed 2,573 patients with PA diagnosis. Among these patients, 195 (8%) were
identified who had pancreatitis diagnosis =10 days before PA diagnosis. The cohort with
pancreatitis history included more patients with DM (30% vs. 18%; P<.001) and more smokers
(68% vs. 58%; P=.02). Compared with patients without pancreatitis history, these patients
received diagnoses of PA at a younger age (63 vs. 65 years; P=.005) and earlier stage (stage | and
I1; 52% vs. 37%; P<.001). A greater percentage had history of surgery with curative intent (50%
vs. 43%; P=.001) and significantly better survival (median [range], 387 [314-460] days vs. 325
[306—344] days; P=.003).

Conclusions—Patients with PA and pancreatitis had more weight loss and DM, but had PA
diagnosis at an earlier stage, were more likely to have pancreatic surgery, and therefore better
survival than PA patients without pancreatitis, likely due to the earlier diagnosis. Further studies
are needed to evaluate whether screening for PA in patients with pancreatitis history would
provide survival benefit.
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Introduction

Methods

More than 43,000 people receive a diagnosis of pancreatic adenocarcinoma (PA) each year
in the United States and almost 37,000 die of the disease (1). Even though extensive
research is directed at early detection of PA, the majority of cases are still diagnosed at an
advanced stage. Consequently, the 5-year survival for PA continues to be dismal (1).

An association between PA and both acute (2—8) and chronic (9-11) pancreatitis has been
reported. Studies have found that idiopathic pancreatitis can be an early manifestation of PA
or that a history of pancreatitis confers an important risk of subsequent PA development.
However, these studies have not evaluated whether PA patients with a history of pancreatitis
have different outcomes from those without a history of pancreatitis. We hypothesized that a
prior history of pancreatitis is associated with better PA survival, possibly because of earlier
medical evaluation and diagnosis of PA due to pancreatitis.

The primary aim of our study was to determine whether prior history of pancreatitis
influences survival in patients with PA. This evaluation involved a large, prospectively
maintained research registry of PA patients and control subjects. Secondary aims of our
study were to evaluate associations between pancreatitis and both PA stage at presentation
and PA resectability.

Cases of PA were identified through review of the prospective Mayo Clinic Biospecimen
Resource for Pancreas Research, which is supported by the National Cancer Institute’s
Specialized Program of Research Excellence (SPORE; P50 CA102701) and approved by the
Mayo Clinic Institutional Review Board. All subjects enrolled in the SPORE gave written
consent and data were prospectively recorded. Subjects for this retrospective analysis were
selected from the dates January 1992 through September 2011. Patients were identified
through hospital admissions and in pancreas and oncology clinics. They were consented into
the registry, allowed access to their medical records, and completed a risk factor
questionnaire. The data used for final diagnosis (World Health Organization Histological
Classification of Tumors of the Exocrine Pancreas; International Classification of Diseases
[ICD] for Oncology; 8500/3) of PA included pathologic findings, medical records, death
certificate, or self-report. Data were de-identified by SPORE staff, and each patient was
assigned a unique identifier number.

All research registry patients with a history of pancreatitis were included in the present
study; subjects were identified using final ICD-9 diagnostic codes, as well as the self-
reported questionnaire (ie, question “diagnosed with pancreatitis?”” [0=No, 1=Yes, 9=Do not
know]).
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Data retrieved from the research registry database included the following: demographic
characteristics (eg, age at diagnosis of pancreatitis and PA, sex, race, vital status); presence
of pancreatitis; verification method of PA diagnosis; PA stage at diagnosis; days of follow-
up after PA diagnosis (until death or last known alive date); weight loss; history of diabetes
mellitus (DM), cholelithiasis, alcoholism, pseudocysts, and tobacco use (smokers were
defined as patients who smoked >100 cigarettes in their life time); adjuvant chemotherapy;
adjuvant irradiation; history of surgical procedure with curative intent; and carbohydrate
antigen (CA) 19-9 level at diagnosis.

Patients with pancreatitis history were analyzed for temporal association with PA.
Pancreatitis patients with a diagnosis =10 days before diagnosis of PA were included in the
primary analysis. The reference group contained PA patients with no known history of
pancreatitis. For temporal association analysis, the interval of =10 days prior was chosen to
exclude patients who presented with pancreatitis and PA simultaneously; this subgroup was
evaluated separately. Additional secondary analyses were conducted of patients with history
of pancreatitis diagnosed at any time point.

Because the research registry dataset consisted of de-identified information released without
conditions to investigators, the Mayo Clinic Institutional Review Board did not require
additional approval for our retrospective analysis and our study was granted an exemption.

Statistical Analyses

Results

Data were entered manually and assessed statistically with SAS System for Windows
Version 9.2 (SAS Institute, Inc) or IBM SPSS, Release Version 20.0 (SPSS Inc).
Continuous data were presented as mean (SD) or as median (range) or odds ratio (OR) (95%
Cl). Categorical data were summarized as frequency and percentage. Normality of data sets
was evaluated using SPSS Explore and Descriptive functions. Stem-and-leaf plots and
histograms were used to evaluate the distributions and assess outliers. Where appropriate,
the Kolmogorov-Smirnov test was used for determining normality. Group differences in
continuous variables were assessed using the t test or analysis of variance for normally
distributed data sets or the Mann-Whitney test or Kruskal-Wallis test for data sets not
meeting the assumptions for normality. The 2 test was used to assess differences in
distributions of categorical variables. In cases that failed to meet the assumptions for 2 test,
the Fisher exact test was used. Survival function was evaluated with Kaplan-Meier estimator
and log-rank test to assess statistical differences in survival between groups of patients with
and without history of pancreatitis. Multivariable Cox proportional hazards models were
performed to calculate hazard ratios and assess independent prognostic factors that might be
associated with length of survival. Statistical significance was defined as a P value <.05.

Of the 2,573 PA patients included in the research registry, pathological diagnosis was
available in 2,281 (89%); PA diagnosis was established through medical record review in
209 (8%), through self-report in 51 (2%), and through death certificate in 32 (1%). The
demographic and clinical characteristics of patients are shown in Table 1. The majority of
study patients were male and white. The median (range) duration of follow-up after PA
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diagnosis was 327 days (0-4,390 days) for the pancreatitis group and 279 days (0-5,487
days) for the reference group (P=.04). Patients with a history of pancreatitis received a
diagnosis of PA and DM at a younger age, were more likely to have DM and pseudocysts,
had more weight loss, and included more smokers. Distributions of sex, race, gallstones, and
alcohol abuse were not statistically significant between the 2 groups.

A history of pancreatitis was identified in 16.1% (413/2,573) of patients, and 47.2%
(195/413) of these received a diagnosis of pancreatitis =10 days before diagnosis of PA.
Pancreatitis was diagnosed via self report in 38% (75/195) and via ICD-9 diagnostic codes
in 62% (120/195) of patients. Diagnosis of prior pancreatitis was made at a median of 109
days (range, 10-15,352 days) before diagnosis of PA, with most patients (94%) receiving a
diagnosis within 365 days (41% were diagnosed within 15t 30 days: 38% were diagnosed
between 30 — 180 days).

Data regarding clinical characteristics of PA patients with and without history of pancreatitis
are shown in Table 3. Patients with a pancreatitis history had a diagnosis of PA at an earlier
stage than patients without a pancreatitis history; they had lower levels of CA 19-9 at
diagnosis, and a greater proportion of patients underwent surgery with curative intent. Most
commonly, PA was located in the head of the pancreas in both groups.

Median survival for the overall study population was 327 days (95% ClI, 309-345 days).
Patients with a history of pancreatitis had significantly better survival than PA patients
without a history of pancreatitis (median [95% Cl], 387 days [314-460] days vs. 325 days
[306-344 days]; P=.003) (Figure 1).

History of pancreatitis was significantly associated with reduced mortality on univariable
analysis (OR [95% Cl], 0.78 [0.65-0.93]; P=.006). In multivariable analysis, history of
pancreatitis (OR [95% CI], 0.83 [0.70-0.99]; P=.046) and DM (OR [95% CI], 0.85 [0.76—
0.95]; P=.004) were positively associated with survival, while increasing age in decades
(OR [95% CI], 1.14 [1.1-1.2]; P<.001) correlated with increased mortality. Smoking was
not an independent predictor of survival (1.03 [0.7-1.4]; P = 0.87). Subgroup analysis
examining the interval between pancreatitis and PA diagnosis (in 6 month intervals) and
survival did not show a significant association, but was limited by a small number of
patients with pancreatitis >6 months from PA (data not shown). Multivariable survival
analysis with the addition of PA stage and CA 19-9 level indicated that PA stages | and Il
were independent predictors of favorable prognosis and older age was associated with poor
prognosis. After adjustment for PA stage, history of pancreatitis and history of DM were not
independent predictors of survival (Table 4).

Subgroup analyses including patients with any history of pancreatitis (diagnosed before,
during, or after the time of PA diagnosis) are presented in Tables 5 and 6. All patients who
had history of any diagnosis of pancreatitis (n=413) were included in the subgroup analyses.
Similar to the study cohort (ie, patients with prior history of pancreatitis), patients with any
history of pancreatitis had improved survival compared to patients with PA only (median
[range] survival, 446 days [378-485 days] vs. 325 days [307-343 days]; P<.001). The
Kaplan-Meier curve is shown in Figure 2.
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We further analyzed a subgroup of 100 patients who received a diagnosis of pancreatitis and
PA concomitantly, defined as occurrence of pancreatitis within 10 days before and 10 days
after the diagnosis of PA, and compared them to PA patients without a pancreatitis
diagnosis. The PA was diagnosed at a similar mean (SD) age of 64 (13) years vs. 65 (11)
years (P=.33) in patients with and without a history of pancreatitis. In addition, DM was
diagnosed at a similar mean (SD) age of 62 (11) years vs. 60 (12) years (P=.06) in patients
with and without a history of pancreatitis. No statistically significant differences were found
for vital status (P=.25), CA 19-9 level (P=.30), weight loss (P=.46), smoking (P=.18), or
median (range) survival (450 [324-576] days vs. 325 [306-344] days; P=.07). Patients with
concomitant pancreatitis had statistically significant differences, with greater proportions
diagnosed with DM (28 [28%] vs. 396 [18%]; P=.03), undergoing surgical procedure with
curative intent (60 [62%] vs. 802 [43%]; P=.003), and in stages of PA at diagnosis (stage |,
9 [9%] vs. 90 [4%]; stage |1, 48 [50%] vs. 665 [32%]; P<.001).

Discussion

In a prospectively maintained cohort of 2,573 patients, we found that PA patients with a
history of pancreatitis diagnosed =10 days before the diagnosis of PA were more likely to
present at an earlier stage of PA, have surgical resection with curative intent, and therefore
improved overall survival.

Chronic pancreatitis is an established risk factor for PA (2,4,10-15), and commonly,
histopathologic evidence of chronic pancreatitis is found adjacent to the PA area during
surgery (6). Clinical acute pancreatitis is an uncommon but important initial presentation of
PA (5,16-18). A widely held clinical axiom states that an episode of acute pancreatitis in
patients without identifiable risk factors should prompt concern for an underlying pancreatic
malignancy. Studies thus far have evaluated both acute and chronic pancreatitis as either a
presentation of or a risk factor for PA. However, they have not evaluated the influence of
acute and chronic pancreatitis on survival in PA patients.

To the best of our knowledge, this is the first study to evaluate the influence of a history of
pancreatitis on PA patients’ survival and is the largest single institution study to date on the
clinical characteristics of PA patients with a history of pancreatitis. In our cohort, 8% of
patients with PA had prior history of pancreatitis diagnosed =10 days before the PA
diagnosis.

The reason for the survival advantage in patients with the history of pancreatitis is likely that
the PA of these patients was diagnosed at an earlier stage (I or 1) than in patients without a
history of pancreatitis. There are multiple possible explanations for this finding. Patients
with pancreatitis may seek medical attention earlier, thus prompting investigation and
therefore earlier diagnosis. Some patients who report a history of acute pancreatitis may also
have an underlying history of chronic pancreatitis and thus may be receiving periodic
surveillance examinations. Our data also suggest that patients with pancreatitis are more
likely to be younger, which may reflect the earlier stage of PA at diagnosis.
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A prior history of pancreatitis in our main study cohort was found to be a predictor of
reduced mortality in the univariable analysis; however, in the multivariable analysis, history
of pancreatitis was not found to be an independent predictor of survival. It is likely that
pancreatitis leads to PA diagnosis at an earlier stage conferring improved survival. This
result may also indicate that pancreatitis is a marker of early disease in these patients; that is,
when pancreatitis occurs, it occurs early in the disease course of patients with PA.
Alternatively, the lack of statistical independence could be due to the PA stage being so
strong a predictor of positive outcome that it overcomes the small, but statistically
significant, influence of pancreatitis on overall survival. Whether this improved survival is
due to earlier administration of therapy (e.g. surgical resection) or to an earlier diagnosis
without a subsequent change in natural history (e.g. lead time bias) cannot be stated with
certainty.

A known risk factor for PA, DM was present in significantly more patients with prior
history of pancreatitis. We did not find DM to be an independent predictor of survival in the
multivariable analysis, which is in contrast to previously published studies (19,20). In
addition, we did not find that tobacco use influenced survival, which is consistent with
previously published studies (22).

The main strengths of our study include a large sample size, a longitudinal database, and
histological confirmation of the PA diagnosis in almost 90% of patients. In addition,
although the study was a retrospective analysis, the research registry database was
prospectively collected and maintained.

One of the important limitations of our study is the lack of accurate differentiation of acute
vs. chronic pancreatitis. Even though this is a common weakness in larger studies on this
topic (16,21), we do not feel that it nullifies the basic observation of a generally more
favorable outcome likely due to the earlier diagnosis in this population group. Recall bias
could have overestimated the number of patients with pancreatitis, because 38% of cases
were self-reported. Prospective studies should be done to validate our findings. In addition,
because of the limitations in the research registry database, some associations could not be
explored in detail (eg, alcohol use).

In conclusion, our study demonstrates that a substantial proportion of PA patients have a
history of pancreatitis and that PA patients with a history of pancreatitis are more likely to
present at an earlier stage, have surgical resection, and therefore have improved survival.
Prospective studies should be performed validate our findings. In addition, future studies
should also be done to assess the temporal and clinical association between the type of
pancreatitis (acute vs. chronic) and PA and evaluate whether screening of pancreatitis
patients with idiopathic pancreatitis would provide survival benefit and be cost-effective.
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Figure 1.

Kaplan-Meier Analysis of the Overall Survival of PA Patients With and Without Prior
History of Pancreatitis. Data shown are overall survival of individual groups of patients
(n=2,160 for patients with PA only; n=195 for patients with PA and prior history of
pancreatitis). The median survival period in patients with PA and prior history of
pancreatitis was significantly longer than in patients with PA only (median [range], 387
[313-460] days vs. 325 [306—344] days; P=.003, log-rank test). PA indicates pancreatic
adenocarcinoma.
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Figure 2.

Kaplan-Meier Analysis of the Overall Survival of PA Patients With and Without Any
History of Pancreatitis. Data shown are the overall survival of individual groups of patients
(n=2,160 for patients with PA only; n=413 for patients with PA and pancreatitis). The
median (range) survival period in PA patients was significantly shorter than in patients with
PA and pancreatitis diagnosed at any time point (median [range], 446 [378-485] days vs.
325 [306—344] days; P<.001, log-rank test). PA indicates pancreatic adenocarcinoma.
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Patients?P

Demographic Characteristic PA Only (n=2,156) PA and Prior History of Pancreatitis (n=195)
Age at PA diagnosis, mean (SD), y 65 (10) 63 (12)
Male sex 1,207 (56) 109 (56)
Race

American Indian/Alaskan 7(0) 1(1)

Native 12 (1) 0 (0)

Asian 48 (2) 4(2)

Black 2,053 (96) 183 (95)

White 10 (0) 4(1)

Other
Weight loss, mean (SD), Ib 25 (17) 30 (20)
Gallstones 228 (21) 36 (26)
Pseudocyst 15(2) 20 (17)
DM 396 (18) 59 (30)
Age at DM diagnosis, mean (SD), y 62 (11) 58 (12)
Smoking 818 (58) 116 (68)
Alcohol use 194 (55) 18 (56)

Abbreviations: DM, diabetes mellitus; PA, pancreatic adenocarcinoma.
a\/alues are expressed as No. (%) unless specified otherwise.

b . . - .
Percentages in parentheses represent a valid percent unless specified otherwise.
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Table 2

Clnical Characteristics of PA Patients With and Without Prior Pancreatitis

Patients?P

Clinical Characteristic PA Only (n=2,156) PA and Prior History of Pancreatitis (n=195)
CA 19-9, median (range), U/mL 327 (0-3,715,150) 183 (0-235,000)
Chemotherapy 1,135 (81) 126 (81)
Irradiation 654 (47) 79 (51)
Vital status, alive 433 (20) 63 (32)
Site of PA mass

Head 1,147 (55) 112 (58)

Body 312 (15) 23 (12)

Tail 223 (11) 12 (6)

Head and body 143 (7) 17(9)
Body and tail 139 (7) 16 (8)
Uncinate 72 (3) 7(4)
Not specified 39 (2) 5(3)
PA stage

1 90 (4) 20 (11)

1l 665 (33) 79 (41)

1l 436 (21) 34 (18)

v 860 (42) 57 (30)
Surgical resection 802 (43) 92 (50)

Abbreviations: CA, carbohydrate antigen; PA, pancreatic adenocarcinoma.

aValues are expressed as No. (%) unless specified otherwise.

b ’ ’ o ]
Percentages in parentheses represent a valid percent unless specified otherwise.
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Multivariable Survival Analysis for Potential Risk Factors Associated With Long-Term Survival in Patients

With PA

Independent Prognostic Factor  Odds Ratio (95% ClI)

History of pancreatitis 0.94 (0.79-1.1)
Age 1.2(1.2-1.3)
Diabetes mellitus 0.92 (0.8-1.0)
CA 19-9 level 1.00 (1.0-1.0)
PA stage I-I1 2.1(1.7-2.8)
PA stage I-I11 4.6 (3.5-6.1)
PA stage I-IV 5.6 (4.3-7.3)

P Value
.53
<.001
.16
<.001
<.001
<.001
<.001

Abbreviations: CA, carbohydrate antigen; PA, pancreatic adenocarcinoma.
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Demographic Characteristics of PA Patients With and Without Pancreatitis Diagnosed at Any Time Point

Patients®:

Characteristic PA Only (n=2,156)
Age at PA diagnosis, mean (SD), y 65 (10)
Male sex 1,207 (56)
Race
American Indian/Alaskan 7(0)
Native 12 (1)
Asian 48 (2)
Black 2,053 (96)
White 10 (0)
Other
Weight loss, mean (SD), Ib 25(17)
Gallstones 228 (21)
Pseudocyst 15(2)
DM 396 (18)
Age at DM diagnosis, mean (range), y 62 (11)
Smoking 818 (58)
Alcohol use 194 (55)

PA and Prior History of Pancreatitis (n=413)
64 (12)
231 (56)

2(1)
1(0)
6(2)
395 (97)
5(1)

29 (19)
82 (27)
37 (15)
123 (30)

60 (29-84)
247 (67)
18 (56)

Abbreviations: DM, diabetes mellitus; PA, pancreatic adenocarcinoma.

a\/alues are expressed as No. (%) unless specified otherwise.

b . . - .
Percentages in parentheses represent a valid percent unless specified otherwise.
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.02

<.001

<.001
.02
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Table 5
Clinical Characteristics of PA Patients With and Without Pancreatits Diagnosed at Any Time Point

PatientsP

Clinical Characteristic PA Only (n=2,156) PA and Prior History of Pancreatitis (n=413) P Value
CA 19-9, median (range), U/mL 327 (0-3,715,150) 161 (0-235,000) <.001
Chemotherapy 1,135 (81) 265 (81) .85
Irradiation 654 (47) 166 (51) .27
Vital status, alive 433 (20) 92 (22) 31
Site of PA mass .06

Head 1,147 (55) 243 (61)

Body 312 (15) 40 (10)

Tail 223 (11) 30 (8)

Head and body 143 (7) 30 (8)

Body and tail 139 (7) 28 (7)

Uncinate 72 (3) 19 (4)

Not specified 39 (2) 8(2)
PA stage <.001

1 90 (4) 36 (9)

1l 665 (33) 174 (45)

m 436 (21) 65 (17)

v 860 (42) 113 (29)
Surgical resection 802 (43) 228 (59) <.001

Abbreviations: CA, carbohydrate antigen; PA, pancreatic adenocarcinoma.
aValues are expressed as No. (%) unless specified otherwise.

b . . . .
Percentages in parentheses represent a valid percent unless specified otherwise.
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