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Abstract

AIM: To determine the impact of a clinical pathway (CP)
on acute pancreatitis (AP) treatment outcome.

METHODS: A retrospective analysis of medical
records was performed. We compared the results of
AP treatment outcome over two time periods in our
centre, before (2006-2007) and after (2010-2012) the
implementation of a CP. The CP comprised the following
indicators of quality: performance of all laboratory
tests on admission (including lipids and carbohydrate
deficient transferrin), determination of AP aetiology,
abdomen ultrasound (US) within the first 24 h after
admission, contrast-enhanced computed tomography
of the abdomen in all cases of suspected pancreatic
necrosis, appropriately selected and sufficiently used
antibiotic therapy (if necessary), pain control, adequate
hydration, control of haemodynamic parameters and
transfer to the Intensive Care Unit (ICU) (if necessary),
endoscopic retrograde cholangiopancreatography
(ERCP) in biliary AP, surgical treatment (if necessary),
and advice on outpatient follow-up after discharge.
A comparison of the length of stay with that in other
Slovenian hospitals was also performed.

RESULTS: There were 139 patients treated in the
three-year period after the introduction of a CP, of
which 81 (58.3%) were male and 58 (41.7%) female.
The patients’ mean age was 59.6 £ 17.3 years.
The most common aetiologies were alcoholism and
gallstones (38.8% each), followed by unexplained
(11.5%), drug-induced, hypertriglyceridemia, post
ERCP (2.9% each) and tumours (2.2%). Antibiotic
therapy was prescribed in 72 (51.8%) patients.
Abdominal US was performed in all patients within the
first 24 h after admission. Thirty-two (23.0%) patients
were treated in the ICU. Four patients died (2.9%).
In comparison to 2006-2007, we found an increased
number of alcoholic and biliary AP and an associated
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decrease in the number of unexplained aetiology cases.
The use of antibiotics also significantly decreased after
the implementation of a CP (from 70.3% to 51.8%; P =
0.003). There was no statistically significant difference
in mortality (1.8% vs 2.9%). The length of stay was
significantly shorter when compared to the Slovenian
average (P = 0.018).

CONCLUSION: The introduction of a CP has improved
the treatment of patients with AP, as assessed by all of
the observed parameters.

Key words: Acute; Pancreatitis; Treatment; Clinical
pathway; Indicator; Quality

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: We wanted to improve the quality and
streamline the process of treatment in patients with
acute pancreatitis (AP) by introducing a clinical pathway
(CP) and control of indicators of quality (I0Q). Our
results showed that the use of a CP and control of I0Q
improved the treatment of patients with AP, as assessed
by the following observed parameters: reduced length
of stay, reduced percentage of unexplained aetiology
cases and reduced use of antibiotic therapy (without
changes in total mortality).
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INTRODUCTION

Acute pancreatitis (AP) is the acute inflammation of
the pancreas that can extend to the peripancreatic
tissue and distant organs. AP is clinically manifested as
abdominal pain with elevated pancreatic enzymes!"..

The incidence of AP varies widely between different
countries, ranging from 13 to 73/100000 inhabitants'*®.
In the United States, AP is the most common cause of
hospitalisation for gastrointestinal diseases (274119
admissions in 2012) with an estimated cost of 2.6 billion
dollars annually'”.

The new Atlanta classification divides AP according
to morphological changes and severity of the disease!™.

From January 1, 2010, we analysed the indicators
of quality (I0Q) of a clinical pathway (CP) in the
medical records of all patients with AP. The analysis
was conducted by a specialist in internal medicine
with a subspecialisation in gastroenterology. Our
institution is a hospital at the secondary level in an
area with approximately 100000 inhabitants. With
the introduction of a CP, we wanted to improve the
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quality of treatment of patients with AP and streamline
the process of treatment. This article presents the
results of a three-year period after the introduction
of a CP and a comparison with the previous period
(2006-2007).

MATERIALS AND METHODS

We conducted an analysis of the medical records of all
patients who were treated for AP in the period from
January 1, 2006 to December 31, 2007 and from
January 1, 2010 to December 31, 2012.

We included patients with clear diagnostic criteria
for the diagnosis of AP (abdominal pain, and at least a
three-fold increase in activity of amylase and lipase)™
The following demographics and clinical parameters were
analysed: laboratory tests (haemogram, potassium,
sodium, chloride, calcium, urea, creatinine, C-reactive
protein, liver function tests, amylase, lipase, cholesterol,
triglycerides, carbohydrate deficient transferrin,
and blood coagulation factors), aetiology of AP, the
performance of abdominal ultrasound (US) within the
first 24 h after admission, the performance of contrast-
enhanced computed tomography (CT) of the abdomen
in all patients with suspected necrotising form of
disease (but not in the first 48 h after admission),
prescribing of antibiotic therapy, pain management,
adequate hydration of the patient, the regular control
of vital signs (blood pressure, heart rate, blood oxygen
saturation on room air, temperature, respiratory rate
and level of consciousness), transfer of patient to the
intensive care unit (ICU) in the case of haemodynamic
instability, performing an endoscopic retrograde
cholangiopancreatography (ERCP) in patients with
biliary aetiology of AP, consultation with abdominal
surgeons in necrotising AP, and outcome of treatment.

After analysing the period 2010-2012 (after the
introduction of the CP), we performed a statistical
comparison with the period from 2006 to 2007 in the
same institution (before the introduction of the CP),
as well as a comparison with other Slovenian hospitals
(number of patients treated per year, length of stay
and mortality).

The analysis of medical records was approved by
the General Hospital Slovenj Gradec ethics committee.

Statistical analysis was performed with the
statistical program SPSS, version 20. For testing
independent and continuous variables, we used the
t-test. The relationship of nominal variables was tested
by Pearson’s y° test or the Fisher’s exact probability
test. A probability of less than 5% was taken to
indicate statistical significance.

RESULTS

There were 139 patients who were treated in the
three-year period (2010-2012) after the introduction
of the CP, among whom 105 (75.5%) were patients
with a first attack. The most common aetiologies of
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Table 1 Aectiology of acute pancreatitis: Comparison of the

two periods 7 (%)

Aetiology Period Period P value

2006-2007 2010-2012

7 test

Unexplained 52 (46.8) 16 (11.5) 47.2' 0.000
Alcohol 27 (24.3) 54 (38.8)

Gallstones 23 (20.7) 54 (38.8)

Drug-induced 5(4.5) 4(29)

Pancreas divisum 2(1.8) 0 (0)

Post-ERCP 2(1.8) 4(29)

Cancer 0 (0) 3(2)

Hyperlipemic 0 (0) 4(2.9)

All 111 (100.0) 139 (100.0)

'Fischer’s test. ERCP: Endoscopic retrograde cholangiopancreatography.

Table 2 Use of antibiotic therapy and treatment outcome:

Comparison of the two periods 7 (%)

Period Period 2 test P value
2006-2007 2010-2012
Patients with 78 (70.3) 72 (51.8) 8.774 0.003
prescribed
antibiotics
Mortality 2(1.8) 4(29) 0.305" 0.581

'Fischer’s test.

AP were alcohol and gallstones (Table 1). We found
a statistically significantly change in AP aetiology
between the two periods. There was an increase in
alcoholic pancreatitis and gallstones, and a decrease
in unexplained aetiology, in 2010-2012, compared
with 2006-2007. The differences in the structure were
statistically significant (° = 39.398, df = 3, P = 0.000).
There were significant increases in the proportion of
alcoholic aetiology and gallstones (P = 0.000). The
aetiology of the disease was related to the gender of
the patients (Fisher exact probability test = 44.329,
P = 0.000), with biliary being a more frequent cause
in women (61%) and alcohol being a more frequent
cause in men (89%). The average age of patients
with alcoholic aetiology was 50 £ 12.6 years, and
they were, on average, 19.5 years younger than the
patients with biliary aetiology of AP (t-test = 12.819, P
= 0.000).

The average age of patients in the 2010-2012
period was 5 years higher than in 2006-2007 (P <
0.05). The most common morphological form of the AP
in the period 2010-2012 was interstitial oedematous
pancreatitis, which was observed 84 (60.4%) patients.
Acute peripancreatic fluid collection was present in
36 (25.9%) patients, necrotising pancreatitis in 17
(12.2%) patients and pancreatic pseudocysts in two
(1.4%) patients.

Pain medication and the infusion of crystalloid
solutions with regular controls of vital parameters
at least three times a day for the first 24 to 48 h
(blood pressure, heart rate, blood oxygen saturation,
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diuresis) were performed in all patients. Abdominal
US was performed in all patients in the first 24 h after
admission. CT of the abdomen was performed in 57
(41%) patients, in whom abdominal US findings were
suspected for necrosis. All haemodynamically unstable
patients were transferred to the ICU (23.0%). The
average duration of antibiotic treatment in the period
2010 to 2012 was 8.6 * 4.4 d. There was a statistically
significant (P = 0.003) reduction in the prescription of
antibiotics between the two periods, but without any
statistically significant change in mortality (Table 2).
The most frequent prescription was a combination of
ciprofloxacin and metronidazole (80.6%), followed by
amoxicillin and clavulanic acid (9.7%), and imipenem
(9.7%).

During the second period, four patients (2.9%)
died, including a mentally retarded younger patient
with recurrent exacerbations of hyperlipemic AP, and
three older patients with biliary AP.

In the period between 2005 and 2011, we treated
an average of 910 patients per year in all Slovenian
hospitals. In our hospital, we treated 5.7% of all
Slovenian patients with AP, which corresponds to the
proportion of the population that is generally seen
at our institution. The length of stay in our hospital
was significantly lower (P = 0.018) than in the other
Slovenian hospitals (Figure 1).

The proportion of patients who died in our hospitals
represented 1.9% of all deaths of patients from AP
in the country. In Slovenia, 37 patients die per year,
which represents 4% of all hospitalised patients with
AP.

DISCUSSION

The leading causes of AP remain gallstones and
alcohol consumption, which corresponds to previously
published studies. The age difference between patients
with AP of alcoholic and biliary genesis raises concern,
as it indirectly suggests higher alcohol consumption in
the younger population. A useful diagnostic method
in everyday clinical practice is carbohydrate deficient
transferrin (CDT), which is determined in cases of
suspected alcohol abuse and unexplained AP. The high
sensitivity (60%-70%) and specificity (80%-90%)
of this test provide clinical utility, and these are even
higher when the levels of serum gamma-glutamy!
transpeptidase (GGT) and mean corpuscular volume
(MCV) are simultaneously elevated®™,

After CP implementation, we achieved a significant
reduction in the proportion of unexplained AP by
regularly determining the routine laboratory tests (CDT,
triglycerides) at the first patient examination, and
additionally performing endoscopic ultrasound (EUS)
of the biliary system in cases of suspected micro-
cholelithiasis, thereby increasing the proportion of
confirmed alcoholic, hyperlipemic and biliary AP.

Cases of hyperlipemic AP are rare, and such an
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Figure 1 Duration of hospital stay for acute pancreatitis at General
Hospital Slovenj Gradec, compared with the national average. SG: Sloven;
Gradec.

origin can only be confirmed when all other aetiological
causes are excluded and the serum triglycerides
level exceeds 11.0 mmol/L™*!. Micro-cholelithiasis
(concrements smaller than 5 mm) is a frequent cause
of AP in what may initially seem to be unexplained
cases and is found in 20%-40% of such patients*".
Tandon et al™! confirmed a biliary aetiology in two
thirds of the 31 patients with previously diagnosed
unexplained AP by performing EUS. There is no
consensus regarding the definition of idiopathic AP. We
consider it when medical history, extended laboratory
testing and radiological examinations (US and CT) do
not explain the aetiology of AP!®.,

In recurrent unexplained AP in patients 40 years
or younger, a-1-antitrypsin, chloride sweat test
(to exclude cystic fibrosis), genetic testing (CFTR,
SPINK 1, and PRSS1 genes), immunoglobulin G4,
the antinuclear antibody (ANA) test, a urine drug test
and microscopic duodenal aspirate analysis (in search
for microcrystals and micro-cholelithiasis) should
be performed, in addition to EUS. In patients over
40 years of age, CA19-9 tumour marker should be
assessed!”'?,

The medical literature often describes solitary
cases with possible links between certain medications
and AP, but the following four requirements need to
be fulfilled to confirm such a correlation: the more
common causes of AP must be excluded, AP must
develop during consumption of the medication, resolve
after cessation and repeat at the reintroduction of
the medication™. Based on the number of published
cases, the time from medication exposure to AP
development and the patient reaction at medication
reintroduction, we could classify all medications into
four groups™®, Medications from the first and the
second group have the greatest potential to cause
AP. In our patients, we found such a possible link
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in four cases, specifically, involving trimethoprim/
sulfamethoxazole, liraglutide, ramipril and perindopril.
We did not reexpose our patients to the proposed
medications, but chose an alternative medication with
a similar original clinical effect.

We confirmed smoking in 19 (13.6%) of our patients,
but could not confirm the correlation between smoking
and the occurrence or severity of AP. In 16 smokers,
alcoholic AP was confirmed. Of them, two had tumours
and one had unexplained AP. A correlation between
smoking and pancreatic cancer has been demonstrated
several times”?, In recent years, smoking has also
been related to AP®".

Another positive effect of CP implementation
is the reduction of prescribed antibiotics with no
significant difference in treatment outcome (death).
In our department, the treatment starts with the
combination of ciprofloxacin and metronidazole,
which is replaced by imipenem in cases of treatment
failure. CP implementation was also a success in
the area of supportive therapy, as all patients had
adequate analgesia and crystalloid infusions. Food
was reintroduced as soon as it was clinically possible
(preferably per os, with the termination of pain or by
nasojejunal probe in severely progressing disease),
the vital signs were monitored regularly and in cases
of haemodynamic instability, the patients were
transferred in ICU. The planed diagnostic imaging was
on time in all patients and were as follows: abdomen
US within 24 h of admittance, abdomen CT in all
cases of suspected necrotising AP (but not within the
first 48 h), and ERCP in all cases of biliary aetiology.
Good cooperation with the surgeons and short waiting
periods for elective surgical procedures in our hospital
enabled the rapid final treatment and prevented the
recurrence of biliary AP.

Taking into account all I0Q, we also achieved a
significantly shorter hospital stay, compared with other
Slovenian hospitals, and at the same time, preserved
the low mortality!®!. According to the Slovenian
National Health Institute (SNHI), Slovenian hospitals
treat between 900-1000 patients with AP, which ranks
us among the European countries with moderate
to high incidence (47/100000) of the disease!®. A
meta-analysis of 49 studies by Banks et al. confirmed
the high mortality of patients with AP, which was as
follows: overall mortality of 2%-9%; 1%-7% in mild
AP and 8%-39% in severe AP'**!, The data collected
by the SNHI showed 37 deaths from AP per year in
Slovenia®, giving us a 3.8% mortality rate, which is
indicative of the good treatment of AP in Slovenia. CP
implementation enabled regular patient follow-up after
AP, which was not yet emphasised in our area. Indeed,
studies have shown two long-term complications of AP,
namely exocrine pancreatic insufficiency and diabetes
type 3c. They are more often a consequence of
necrotising AP of alcoholic aetiology, although they can
also develop in mild AP of non-alcoholic aetiology™’>%.
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Regular ambulatory follow-up helped us to identify and
properly treat these patients.

During the writing of this manuscript, the updated
Atlanta recommendations for diagnostics and new
recommendations for treatment of patients with AP
were published®**! and are currently being taken into
account in everyday clinical practice.

In conclusion, CP implementation and regular I0Q
have a positive effect on the treatment of patients with
AP. Our results support all modern recommendations in
the AP treatment process. Institutions in which patients
with AP are treated should provide multidisciplinary
teams, regular I0Q control with critical re-evaluations
and maintain high treatment quality. The treatment of
patients with AP in a General Hospital can be of high
quality if all of the parameters of the clinical pathway
are well controlled.

COMMENTS

Background

The authors performed a study on the impact of a clinical pathway (CP) and
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