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Abstract

AIM: To evaluate long-term endocrine and exocrine
pancreatic function, quality of life and health care costs
after mild acute pancreatitis and severe acute pancre-
atitis (SAP).

METHODS: Patients prospectively included in 2001-2005
were followed-up after 42 (36-53) mo. Pancreatic func-
tion was evaluated with laboratory tests, the oral glu-
cose tolerance test (OGTT), fecal elastase-1 and a ques-
tionnaire. Short Form (SF)-36, was completed.

RESULTS: Fourteen patients with a history of SAP and
26 with mild acute pancreatitis were included. Plasma
glucose after OGTT was higher after SAP (9.2 mmol/L vs
7.0 mmol/L, P = 0.044). Diabetes mellitus or impaired
glucose tolerance in fasting plasma glucose and/or
120 min plasma glucose were more common in SAP pa-
tients (11/14 vs 11/25, P = 0.037). Sick leave, time until
the patients could take up recreational activities and
time until they had recovered were all longer after SAP (P
< 0.001). No significant differences in SF-36 were seen
between the groups, or when comparing with age and
gender matched reference groups. Total hospital costs,
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including primary care, follow-up and treatment of com-
plications, were higher after SAP (median €16572 vs
€5000, 2 < 0.001).

CONCLUSION: Endocrine pancreatic function was af-
fected, especially after severe disease. SAP requires
greater resource use with long recovery, but most pa-
tients regained a good quality of life.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Acute pancreatitis is associated with a mild and uneventful
course in 80% of cases. However, severe acute pancre-
atitis (SAP) is associated with the risk of complications
both in and around the pancreas, and eventually has a
fatal outcome in up to 15%-20% of cases". Exocrine and
endocrine pancreatic function has mainly been studied
after SAP, with divergent results™”. In mild, edematous-
interstitial cases of acute pancreatitis, the pancreas can
recover completely. After SAP, however, morphological
changes may often remain and functional recovery is not
always completel3’4’gj. Impairment of exoctine pancreatic
function with steatorrhea has been reported to diminish
over time™". Damaged pancreatic acinar cells may recov-
er with improvement in pancreatic function”. However,
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endocrine dysfunction with diabetes mellitus (DM) seems
to be mote common over time™'".

Until recently, results of treatment strategies were de-
termined only in terms of cure, impairment of pancreatic
functions, disability or death. However, there is a need
for critical assessment of outcome measures that also
include quality of life and health economical aspects. In
some studies, SAP patients have been reported to regain a
satisfactory quality of life!"* "
impairmentm’m.

Severe disease requires prolonged hospitalization, fre-

, while others report a clear

quently including a stay in the intensive care unit (ICU).
Sometimes there is also a need for multiple radiological
and surgical interventions. Long rehabilitation of survi-
vors can be expected, resulting in not only a great chal-
lenge for the individual but also a substantial need for
resources together with high associated costs for society.
There have only been a few previous cost analyses per-
formed for acute pancreatitism’w’]&z”.

The aim of the present study was to evaluate both
pancreatic endocrine and exocrine function, as well as
general recovery, quality of life and costs in patients who
had recovered from mild acute pancreatitis, as well as
from SAP, and to compare these groups at long-term
follow-up.

MATERIALS AND METHODS
Study population

Case records from patients with mild acute pancreatitis
and SAP, previously evaluated for participation in 2 nutri-
tional studies™, were examined. Severity definition was
performed according to the Atlanta classification. Ex-
clusion criteria were dementia, malignancy, an additional
history of SAP and chronic pancreatitis. Two out of the
20 SAP patients had died, one had dementia and 2 had
developed chronic pancreatitis. In total, 15 patients with
SAP, and a group of 30 gender- and age-matched patients
from the group with mild disease were asked to participate
in this follow-up survey. Invitation was performed by let-
ter followed by a telephone call, offering an appointment
at the outpatient clinic. Five patients, one of whom was
from the SAP group, declined to participate. Finally, 14 pa-
tients with a history of SAP and 26 with a history of mild
disease were included. Thus, 40 patients participated in
this long-term evaluation for a median of 42 (36-53) mo
after the episode of acute pancreatitis. APACHE I,
scored in all patients at initial admission to hospital, was a
median of 7 (6-10) in patients who later developed severe
disease and 6 (5-7) in the group of patients with mild dis-
ease (P = 0.012). Five out of 14 patients in the SAP group
had an APACHE 1[I < 8 and 3/26 in the group with mild
acute pancreatitis had a score = 8.

All patients were seen by the same surgeon at the out-
patient clinic. A thorough physical and physiological inves-
tigation was performed. Blood samples were taken after
fasting and during an oral glucose tolerance test (OGTT),
and a fecal sample was collected. All patients completed
a questionnaire examining current pancreatic function,
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medication, abdominal surgical interventions, eating and
drinking habits, readmissions for pancreatitis, ability to re-
turn to normal daily activity and time until they had recov-
ered from the acute pancreatitis episode. Actual working
capacity (including retirement/eatly retirement/sick leave/
still working) was evaluated. Body weight and height was
measured. Quality of life forms were completed. Several
aspects of the patients’ current condition were evaluated,

using a visual analogue scale (VAS: 0-100).

Exocrine pancreatic function

Fecal elastase-1 concentration, a specific human protease
synthesized by the acinar cells, was measured in stool
samples using a commercial enzyme-linked immuno-
sorbent assay, (ScheBo Biotech, Giessen, Germany). It
is non-invasive, stable and correlates well with exocrine
pancreatic function tests™?. A value > 200 ug clastase/g
stool is considered normal. Subjective pancreatic func-
tion was evaluated iz a questionnaire, including questions
about the incidence of abdominal discomfort, bowel
habit including frequency of defecation, presence of diar-
rhea and steatorrhea, intolerance to fat and other food,
unintentional weight loss and use of pancreatic enzyme
supplementation.

Endocrine pancreatic function

Fasting plasma (FP) glucose, C-peptide and insulin were
measured in all patients. In non-diabetic patients (7 =
39),a75 g, 2 h OGTT was performed to detect impaired
glucose tolerance (IGT) and DM. Glucose and C-peptide
were measured in venous plasma at 0, 15, 30, 60 and
120 min. Insulin was determined at 0 and 120 min. The
guidelines and definitions established by the World Health
Ofrganisation were followed””. FP glucose = 7.0 mmol/L
met the criteria for DM and 6.1-6.9 mmol/L for IGT.
OGTT plasma glucose values = 11.1 mmol/L at 2 h were
defined as DM and values = 7.8 and < 11.1 mmol/L
as IGT. Measurements of baseline and stimulated insu-
lin and C-peptide values allowed the differentiation of
DM induced by insulin resistance or beta cell failure. The
homeostasis model assessment (HOMA) for evaluating
insulin resistance [HOMA IR = fasting insulin (mIE/mL)
X FP glucose (mmol/1.)/22.5] was calculated””. Fasting
glycosylated hemoglobin Alc (HBAlc) was measured for
assessing long-term glucose homeostasis.

Quality of life

The Swedish version of Standard Short Form 36 (SF-306),
a widely used general quality-of-life questionnaire that has
been validated in a variety of medical settings, was used™.
The SF-36 examines 8 areas consisting of social and phys-
ical function, physical and emotional well-being, bodily
pain, vitality, mental health and overall general health per-
ception. Swedish normative data of age-matched controls
were used for comparison.

Costs

Costs wete calculated as total hospital costs pet patient at
the primary hospital stay, including expenses on the ward,
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ICU stay, anesthesia and operating costs, radiological and
clinical physiology expenses, and costs for laboratory
analysis and blood products. Subsequent costs, both for
in-hospital stay and outpatient care, directly related to the
primary acute pancreatitis episode, were also calculated.
Sick leave days were retrieved from the patient’s medical
records and from the patients at follow-up. All costs are
given in 2008 price levels, inflated using the Swedish con-
sumer price index. The costs have been converted from
Swedish krona (SEK) to Euros (€) using the yearly aver-
age exchange rate for 2008 (9.6055 SEK to €1).

Statistical analysis

Continuous variables are presented as medians with 25th
and 75th percentiles. Categorical variables are given as
frequencies and percentages. Univariate analysis for con-
tinuous vatiables was conducted with the Wilcoxon test.
Categorical variables were analyzed by the Xz—test, except
when expected frequencies were less than 5, in which case
Fisher’s exact test was used. The Kaplan-Meier estimate
was used to calculate time to event. The log-rank test was
used to compare the difference between the groups. Data
were analyzed using Hmisc, Survival and Design packages
of the R software (R Foundation for Statistical Comput-
ing, Vienna, Austria), version 2.8.1. The level of signifi-
cance was set at P < 0.05. The study was approved by the
Human Ethics Committee, Lund University.

RESULTS

Of the 40 patients finally included in the study, 16 (40%)
wetre men. The median age was 61 (48-68) years at follow-
up. Body mass index was 28 (26-31) kg/m’, with no
difference between patients with severe or mild acute
pancreatitis. Patient data from the episode with acute
pancreatitis are presented in Table 1. There was no differ-
ence in follow-up time between the groups. Most routine
laboratory parameters, such as hemoglobin, creatinine,
calcium, bilirubin and lipase showed no difference at
follow-up, though pancreas-specific amylase was lower
in patients with a history of SAP, and alanine amino-
transferase was higher (Table 2). Sick leave, time until the
patients could regain recreational activities and time until
recovery were all significantly longer after SAP (Table 2).
A total of 7 patients from both groups did not feel that
they had fully recovered at the time of follow-up, a me-
dian 39 (33-49) mo after the episode of acute pancreatitis
(Figure 1). There was no difference between the groups
when using the subjective VAS for expressing abdominal
pain, fatigue, nausea, anxiety, working capacity and energy
for recreational activities. The question whether actual
difficulties were thought to be late effects of the acute
pancreatitis episode also showed no difference comparing
SAP and mild acute pancreatitis, 3 (2-43) »s 3 (0-13), P =
0.33. Additional hospital visits, including both scheduled
follow-ups and emergency visits due to abdominal pain,
excluding any additional acute pancreatitis episodes, were
more common after severe disease. In SAP, 12 (86%) pa-
tients had one or more visits and in the mild group, 7 (27%)

1494

&?s:ﬁmg"‘ WJG | www.wjgnet.com

Parameter Mild acute  Severe acute All Difference
pancreatitis  pancreatitis patients between
groups (P)
Gender, male 10 6 16 0.79
Etiology
Gallstone 16 (62) 4(29) 20 (50) 0.096
Alcohol 5 (19) 5 (36) 10 (25) 0278
Post ERCP 0 3(21) 3(8) 0.037
Unknown 5(19) 2 (14) 7 (18) 1.0
Other diseases 13 (50) 5 (36) 18 (45) 0.39
ASA class' 15 (1-2) 1(1-1.75)  1(1-2) 0.14
APACHE II" 6 (5-7) 7 (6-10) 6 (5-7) 0.012
Weight loss 13 (50) 11 (79) 24 (60) 0.079
Weight loss 5 (1.5-6) 9(7-10)  64+47 0.003
inkg' 6 (3-9)
Pancreatic 0 4(29) 4 (10) 0.004
surgery
Pancreatic 0 7 (50) 7 (18) <0.001
pseudocysts
Hospital stay 7.5 (4-9) 18 (16-24) 10 (6-16)  <0.001
in days'
ICU stay 0 8 (57) 8 (20) <0.001

Values are median and in parentheses are percentages or 'interquartile
range. ERCP: Endoscopic retrograde cholangiopancreatography; ASA:
American Society of Anesthesiologists; APACHE II: Acute Physiology
and Chronic Health Evaluation II; ICU: Intensive care unit.

Parameter Mild acute Severe acute All Difference

pancreatitis pancreatitis  patients between
groups (P)

Time to follow-up 41 (35-50) 47 (37-63) 42 (36-53) 0.14

(mo)

Age (yr) 61 (51-70) 58 (45-67) 61 (48-68) 0.72

BMI (kg/m’) 27 (25-32) 29 (26-31) 28 (26-31) 0.82

ASA 2 (1-2) 1(1-2) 1.5(1-2) 0.68

Serum pancreas 0.45 0.27 0.043 0.007

amylase (ukat/L)  (0.37-0.53) (0.18-0.43) (0.27-0.52)

P-ALAT (ukat/L) 0.30 0.39 0.34 0.035
(0.23-0.47)  (0.33-0.54) (0.29-0.50)

Sick leave days 14 (7-30) 120 (70-165) 30 (14-97)  <0.001

Time to activity (d) 10.5 (0-21) 90 (60-365) 21 (2-60) <0.001

Time to recovery (d) 21 (14-60) 270 (180-') 60 (14-365) 0.005

"Less than 75% of the patients had recovered at time of follow-up. Values
are given as median (interquartile range). BMI: Body mass index; ASA:
American Society of Anesthesiologists; P-ALAT: Plasma alanine amino-
transferase.

had only one and none any additional visits, P < 0.001. At
follow-up, no patient in either the SAP or the mild group
used medication regularly for abdominal pain.

Exocrine pancreatic function

There were no statistically significant differences between
the severe and mild groups concerning incidence of ste-
atorthea (1/14 »s 2/26), change in bowel habits (4/14 »s
10/25) or the need for pancreatic enzyme supplementa-
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Figure 1 Log-rank test for time to recovery after acute pancreatitis in mild
and severe acute pancreatitis patients.

tion (2/14 »s 1/26). Most patients had weight loss duting
the acute disease. At the time of follow-up, 4/14 »s 5/26
still had a decreased weight compared to body weight be-
fore the disease, with no difference between the groups.
A change in diet was more common after SAP (9/14
s 6/26, P = 0.01). Fecal elastase-1 was found to be de-
creased only in one of the patients (with SAP). Plasma
albumin did not differ between the groups.

Endocrine pancreatic function

One patient with a history of mild acute pancreatitis was
excluded from this part of the follow-up because of type
2 DM, already treated with insulin before the acute pan-
creatitis episode. Another patient had a history of insulin
treatment starting immediately after the SAP episode, but
had no treatment for DM for the 9 mo prior to the acute
episode. FP glucose was 5.2 mmol/L and the patient was
included in the OGTT. FP glucose had a tendency to be
higher and plasma glucose was higher after the OGTT
in patients with a history of SAP as compared to those
with mild acute pancreatitis (P = 0.055 and P = 0.044, re-
spectively; Figure 2). A higher level was also registered for
HBAI1C (P = 0.041). Patients with a history of SAP more
frequently fulfilled the critetia for DM and/or IGT in ei-
ther FP glucose or 120 min plasma glucose, ot both, (11/14
s 11/25, P = 0.037). There was no significant difference in
the incidence of DM when comparing different etiologies
of acute pancreatitis; 4/10 with alcohol as the etiological
factor and 3/19 with underlying gallstone disease had DM
(P = 0.193). The 4 patients subjected to pancreatic surgery
all fulfilled the criteria for DM or IGT. Plasma C-peptide
was higher in patients fulfilling the critetia for DM, both
fasting and after the OGTT, and a significant difference
was also seen for serum insulin (Table 3). Fasting C-peptide
as well as HOMA-IR had a tendency, although not signifi-
cant, to be lower in patients with DM and/or IGT after
severe as compared to mild disease.

Quality of life

An exact gender- and age-matched reference group (7 =
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Figure 2 Relationship between mild and severe acute pancreatitis patients
in the oral glucose tolerance test evaluating plasma glucose (mmoliL, A)
and C-peptide values (nmol/L, B).

Parameter Diabetic  Non-diabetic Difference
patients patients between
n=9) (n = 30) groups (P)
Fasting plasma glucose, 0 min' 6.9 (6.0-7.3) 5.1 (4.6-5.5)  <0.001
Plasma glucose 120 min' 13 (12-14) 6.8 (5.5-8.2) <0.001
Plasma C-peptide 0 min® 1.7(13-2) 0.72(0.6-1.0) <0.001
Plasma C-peptide 120 min® 48 (4159 29((2.2-44) 0.024
Serum insulin 0 min’ 16 (13-17) 6 (4-9) 0.001
Serum insulin 120 min’ 103 (79-126) 42 (28-60) 0.001
HOMA-insulin resistance 42(3.7-54) 13(09-22) <0.001
HBA1lc 53(5.0-5.6) 4.6 (45-48) <0.001

'mmol/L; ’nmol/L; *mIE/L; Values are given in median (interquartile
range). HOMA: Homeostasis model assessment; HBA1c: Fasting glycosyl-
ated hemoglobin.

84) was randomly selected for the SAP group from the
Swedish SF-36 norm database (7 = 8930). Six control sub-
jects were used for each patient (quota = 6:1). The num-
bers of reference subjects were decided from the lowest
number representing one study patient (female, 83 years
old). The corresponding figures for mild acute pancreatitis
had a reference group of 182 persons, and a quota = 7:1
decided from the lowest number representing one study
patient (male, 79 years old). No significant differences were
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Figure 3 The graphs shows quality of life, measured by Short Form-36, in
mild and severe acute pancreatitis patients, comparing age- and gender-
matched control group. A: Mean values for patients after mild (black squares)
acute pancreatitis and severe (black circles) acute pancreatitis in the 8 Short
Form-36 domains; B: Mean value for patients after severe (black squares)
acute pancreatitis compared with an age- and gender-matched control group
(grey bars) in the 8 SF-36 domains. SAP: Severe acute pancreatitis; PF: Physi-
cal function; RP: Role physical; BP: Bodily pain; GH: General health; VT: Vital-
ity; SF: Social functioning; RE: Role emotional; MH: Mental health.

seen between the groups with a history of severe and mild
disease in the 8 SF-36 domains (Figure 3A). When compat-
ing patients with SAP with their respective reference group,
no significant differences could be found (Figure 3B).

Costs

There was a pronounced difference between severe and
mild acute pancreatitis when comparing costs for the pri-
mary hospital stay, a median of €15774 (€7455-€35960) in
SAP vs €3480 (€2049-€60062) in mild acute pancreatitis and
a mean of €23592 F €18821 »s€5908 *+ €9740, (P < 0.001,
Figure 4A). When including total hospital costs, adding
costs for follow-up, both including in-hospital stay and
outpatient care, the difference between severe and mild
disease was a median of €16572 (€11017-€45619) »s €5000
(€2562-€8384) and a mean of €35427 + €36790 »s €7536
+ €11228 (P < 0.001, Figure 4B). This means that the se-
vere cases wetre about 3.3 times more expensive regarding
the hospital costs. For the subgroup of SAP patients re-
quiring stay in the ICU (z = 8), the total hospital costs, in-
cluding care for late complications was a median of €30026
(€17 636-€84 323) and a mean of €49 894 + €41905.

DISCUSSION

At the Marseilles symposium on pancreatitis in 1963 it
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Figure 4 Box-plots showing the specified hospital costs in acute pancre-
atitis patients. A: In-hospital costs during primary care for acute pancreatitis,
in mild and severe acute pancreatitis patients; B: Costs at follow-up, including
cost for primary care and all subsequent inpatient and outpatient costs, in mild
and severe acute pancreatitis patients. ICU: Intensive care unit.

was stated that after recovery complete restitution of
the pancreas was the norm™”. Since then several studies
have been performed, mostly on SAP patients, with dif-
ferent follow-up times and measured parameters, with
somewhat divergent results. In 1983 Mitchell and co-
workers published a study including patients with both
mild acute pancreatitis and SAP. All had initial exocrine
insufficiency and 80% recovered after 12 mo', The 1984
Marseilles Symposium acknowledged that both exocrine
and endocrine function of the pancreas can be disrupted
to varying degrees and duration following an acute attack
of pancreatitism. There is thus a dysfunction during the
initial stage after acute pancreatitis, but functional recov-
ery of the gland is controversial. Full recovery has been
described”, but some dysfunction is the usual scenatio,
especially after severe disease with necrosis™**",

After surgical treatment, a persistent exocrine insuf-
ficiency has been noted in up to 80%-85% of patients[3’4].
Acute pancreatitis with alcohol as an etiological factor may
more likely be associated with exocrine impairmentm],
though this has not been confirmed by others”. Exocrine
insufficiency may not necessarily be clinically relevant
and evaluation is difficult, particularly when non-invasive
methods are used. Invasive tests also have their draw-

backs. Furthermore, pancreatic insufficiency is often not
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obvious until 90% of the gland has been destroyed. In the
present study, only one patient had an objective exoctine
insufficiency, as measured by fecal clastase-1. The evalua-
tion of this test has been proven as a highly sensitive and
specific pancreatic function tests, even comparable with
oral pancreatic function tests, such as the pancreaolauryl
test”. When analyzing the patient’s answers regarding
change in stool habits, including frequency, mild impair-
ment was common, with a fluctuation over time, and
constant steatorrhea at follow-up was uncommon. Medi-
cation with pancreatic enzyme supplements was used by
a very limited number of patients. Change in diet was
also a2 common answet, which can be due to a number of
factors. Thus, there is a grey area concerning when and
to what extent an exocrine dysfunction is present and of
clinical relevance.

Endocrine dysfunction with glucosuria and elevated
blood sugar levels is common during the acute phase of
pancreatitis, but is usually self-limiting and resolves. En-
docrine dysfunction with DM and IGT is, however, more
common over time"”. DM overall is also known to occur
more often after operative treatment! . The 4 patients
subjected to pancreatic surgery in the present survey all
fulfilled the critetia for DM or IGT. We further found DM
ot IGT in 79% after SAP and in 42% after mild acute pan-
creatitis. Loss of B-cell function is expected after severe
necrotizing disease, and the patients in the present study
also had lower C-peptide and insulin levels after SAP as
compared with mild disease. Fasting C-peptide and insulin
levels were, however, higher in the patients with DM, as
compared with the other patients, indicating that insulin
resistance is an additional and important explanation for
the development of DM. The insulin resistance was ob-
vious, not only with hyperinsulinemia, but also with an
elevated HOMA-IR in both groups, with a tendency to
be more pronounced after mild disease. The present rate
of DM and IGT found at follow-up in acute pancreatitis
patients is much higher than expected in the population.
Insulin resistance is furthermore associated with different
conditions such as obesity, liver failure and inflammatory
conditions, though patients in the present survey did not
fulfill any of these criteria. Insulin resistance is a promi-
nent feature in patients after pancreatic resection””, imply-
ing the coexistence of pancreatic damage and hyperinsu-
linemia™. The pathophysiological mechanisms involved
are, however, not clarified. The result in the present study
indicates that the insufficiency after acute pancreatitis may
be an underestimated problem. When taking the risk for
untreated DM patients with poor metabolic control into
consideration, a follow-up of these patients may be more
important than hitherto proposed.

In follow-up studies, the focus has been on pancre-
atic dysfunction and less attention has been paid to other
aspects of recovery and long-term detriment. With an
increasing number of patients surviving SAP, more atten-
tion has been directed towards quality of life and long-
term outcomes. Until recently, results of treatment strate-
gies were determined only in terms of death, disability
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and cure. Quality of life as an outcome measure has only
sporadically been reported, with a tendency for, or a sta-
tistically significant, reduced quality of life after acute pan-
creatitis' >, In the present study, SF-36 was used, which
in 36 questions, divided into 8 scales, estimates both func-
tion and wellbeing, and can be summarized as health-relat-
ed quality of life. In a Finnish study, a difference was seen
in the SF-36 general health domain, but the conclusion
was that there were no clinically significant differences in
quality of life compared with that of the normal popula-
tion"". This is in accordance with our results, where no
difference was noted between groups, nor between these
and the normal reference population. After debridement
for pancreatic necrosis, quality of life has been shown to
far exceed that noted in patients with other severe medi-
cal diseases, such as congestive heart failure and severe
hypertension“zj. It may be that experiencing critical illness,
such as SAP, might change the opinion about what is re-
ally important in life, contributing to explaining why some
patients feel well, despite possible persisting restrictions in
daily life activities and not being entirely recovered.

Only a few reports on cost analyses in acute pancreati-
tis have been made, mainly focusing on severe cases!™?.,
One study has estimated hospital costs for acute pancre-
atitis patients, regardless of severity grade, with figures
obtained from a large national hospital database, reporting
a cost of $9870 per hospitalization and a good long-term
outcome!”. In the present study, we calculated not only
costs for the primary admission but also additional hospi-
tal costs directly related to the pancreatitis episode. Data
on total hospital costs has not previously been presented.
Expressed as percentages, the increase was highest in the
mild group due to subsequent treatment of gallstone dis-
ease. This is an important aspect that can possibly be op-
timized with less resource use. The additional costs after
SAP showed a wide spread with a few patients requiring
a great deal of resources. Reports on when the patients
return to daily activity and work are also limited. Doepel
et al'" found that 84% of patients who were working
the year before the onset of SAP returned to work. In
the present study, corresponding figures are higher, but
still the return to work in many cases took a long time
after SAP, with the possibility that some patients, despite
surviving the acute disease, are never able to return to a
normal life and work again. The time until patients felt
recovered vatied between patients and groups, but overall
it took a long time, with several patients not being subjec-
tively recovered, but back in full time work. Patients not
recovered at the time of follow-up were mainly, but not
exclusively, found in the group recovering from SAP.

Generally, reports in the literature concerning follow-
up after acute pancreatitis have limitations and have led to
contradictory results. This is due to a number of factors
existing in almost all studies, e.g. a limited total number of
patients, absence of agreement on a classification system
describing the severity of the disease, differences in the
proportions concerning e.g. etiology, different criteria for
IGT and DM, different tests used to evaluate exocrine
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insufficiency and different instruments to evaluate quality
of life. The follow-up time also varied widely™.

In the present study, most of the patients with a his-
tory of SAP had a major need to talk and discuss what
actually had happened during their hospital stay and duz-
ing the follow-up period. In the group with mild acute
pancreatitis, a number of patients even had to remind
themselves that they really had been ill a few years previ-
ously. A structured follow-up plan for patients that have
undergone SAP, dealing with physiological aspects, includ-
ing information on signs of exoctine insufficiency and
the possible benefits of controlling blood glucose levels,
could be of great benefit.

A weakness in the present study is the limited number
of patients. A strength, however, is the attempt to make
a complete follow-up including several important factors,
and that a strict definition of SAP has been used. Another
strength is that the same surgeon evaluated all patients at
the follow-up in the outpatient clinic.

In conclusion, the present study presents a thorough
long-term evaluation concerning several aspects associated
with severe and mild acute pancreatitis. The results point
at an impairment in endocrine function and also a subtle
exoctine dysfunction. Sick leave and time until the patients
recover can be long and the disease is associated with high
costs for society, especially after SAP. The quality of life
both after severe and mild acute pancreatitis is, however, as
good as in the normal population years after the disease.
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COMMENTS

Background

Acute pancreatitis is associated with a mild and uneventful course in 80% of pa-
tients. However, severe acute pancreatitis is associated with the risk of complica-
tions both in and around the pancreas. Long-term exocrine and endocrine pancre-
atic function has been studied with divergent results. Morphological changes may
often remain and functional recovery is not always complete. Additional important
outcome measures are quality of life and health economical aspects.
Research frontiers

Long-term evaluation of patients after acute pancreatitis has mainly been fo-
cused on the severe disease with divergent results concerning pancreatic func-
tion and quality of life. Endocrine and exocrine dysfunction usually occurs. Only
a few cost analyses have been published hitherto.

Innovations and breakthroughs

In this study, the authors found that the incidence of endocrine dysfunction was
high but clinically important exocrine dysfunction limited after both severe and
mild acute pancreatitis. The recovery was long especially after the severe form,
but the quality of life was excellent. The hospital costs were high after severe
acute pancreatitis, with a large spread within the group.

Applications

It is important to be aware of the high incidence of endocrine dysfunction, and
a structured follow-up plan can be of importance. A good long time quality of
life is important information for the patients and relatives during the demanding
severe disease.

Peer review

The present paper is interesting and well written. Number of admitted patients
are not so numerous but well selected and stratified.
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