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Abstract
Background: While acute pancreatitis (AP) resolves sponta-
neously with supportive treatment in most patients, it may 
be life-threatening. Predicting the disease severity at onset 
dictates the management strategy. We aimed to define the 
patients with mild pancreatitis who may be considered for 
outpatient management with significant cost-savings. Ma-
terials and Methods: This prospective observational study 
included 180 patients with mild AP according to the harm-
less acute pancreatitis score (HAPS) and Imrie score. The re-
lationships of biochemical parameters with the changes in 
the Balthazar score and clinical course were examined. Re-
sults: The study included 180 patients (111 females, 69 
males; mean age: 53.9 ± 17.2 years; range: 17–92 years). The 
etiology was biliary in 118 (65%) patients and remained un-
determined in 38 (21.1%) patients. Computed tomography 
(CT) performed within the first 12 h revealed mild and mod-
erate AP in 159 (88.3%) and 21 (11.7%) patients, respectively. 
CT repeated at 72 h revealed mild, moderate, and severe AP 
in 155 (86.1%), 24 (13.3%), and 1 (0.6%) patients, respective-
ly. Comparisons between stages A + B + C and D + E showed 

significant differences in the amylase levels on day 1 and 3, 
and in C-reactive protein on day 3. Also, in stage D and E dis-
ease, narcotic analgesic intake, oral intake onset time, and 
pain were significantly higher. Conclusion: There were no 
significant changes in the CT findings of patients with mild 
AP at 12 and 72 h. Most patients (n = 179; 99.4%) recovered 
uneventfully. Patients with mild pancreatitis according to 
the HAPS and Imrie scores can be considered for outpatient 
management. The recovery is longer in stage D and E dis-
ease. © 2018 Sociedade Portuguesa de Gastrenterologia 

Published by S. Karger AG, Basel

Predição dos casos de pancreatite aguda auto-
limitada na admissão na urgência hospitalar

Palavras Chave
Pancreatite aguda · Score de Balthazar · Gravidade de 
doença

Resumo
Introdução: Apesar da pancreatite aguda resolver espon-
taneamente com medidas de suporte na maioria dos 
doentes, esta também pode ser grave e fatal. A predição 
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inicial da gravidade da doença orienta a estratégia ter-
apêutica. O nosso objetivo foi definir os doentes com pan-
creatite ligeira que podem ser considerados para terapêu-
tica em ambulatório com redução dos custos. Material e 
Métodos: Estudo prospetivo observacional com 180 
doentes com pancreatite aguda ligeira segundo os scores 
de HAPS e Imrie. As relações entre os parâmetros bio-
químicos, as alterações no score de Balthazar e o curso 
clinico foram examinadas. Resultados: Este estudo inclu-
iu 180 doentes (111 mulheres, 69 homens; idade média 
53.9±17.2 anos). A etiologia foi biliar em 118 (65%) e per-
maneceu indeterminada em 38 (21.1%) doentes, respeti-
vamente. A tomografia computorizada (TC) realizada nas 
primeiras 12 h revelou pancreatite ligeira e moderada em 
159 (88.3%) e 21 (11.7%) doentes, respetivamente. A TC 
repetida às 72h revelou pancreatite aguda, moderada e 
grave em 155 (86.1%), 24 (13.3%), e 1 (0.6%) dos doentes, 
respetivamente. As comparações entre os estadios A+B+C 
e D+E mostraram diferenças significativas nos níveis de 
amílase nos dias 1 e 3, e na PCR no dia 3. Também nos es-
tadios D e E, a toma de narcóticos, tempo de inicio da die-
ta oral e a dor foram significativamente superiores. Con-
clusão: Não se verificaram alterações significativas na TC 
dos doentes com pancreatite ligeira nem às 12 nem às 
72h. A maioria dos doentes (99.4%) recuperou sem com-
plicações. Doentes com pancreatite ligeira segundos os 
scores de HAPS e Imrie podem ser considerados para ori-
entação em ambulatório. A recuperação é mais longa nos 
estadios D e E da doença.

© 2018 Sociedade Portuguesa de Gastrenterologia 
Publicado por S. Karger AG, Basel

Introduction

The course of acute pancreatitis (AP) is highly hetero-
geneous. Although most patients with AP recover spon-
taneously with supportive treatment in a short period of 
time, it has life-threatening potential in a minority [1]. 
While over 80% of patients have mild, self-limiting AP 
requiring only brief hospitalization, less than 20% have 
severe AP, which may cause various complications [2]. 
The AP incidence has been reported as 30–45/100,000 
person-years in large studies. All patients with AP are 
traditionally admitted to the ward after an initial diagno-
sis in the emergency room. It is the number 1 gastroin-
testinal disease requiring hospital admission and the 
most expensive one, with an associated cost of 2.6 billion 
USD per year in the USA [3, 4]. A life-threatening course 

occurs in 2–3% of the patients [5]. Early treatment in se-
vere AP is known to decrease the morbidity and mortal-
ity [6].

Because of concerns about worsening course even in 
initially mild patients, and due to the lack of established 
home management strategies, physicians routinely admit 
all patients to the hospital [7]. Prediction of very mild 
courses with certainty in the emergency room would have 
a significant financial impact. Recently, the traditional 
approach was challenged, and the home management 
concept of AP was suggested for mild AP [7].

In order to determine the severity of AP, various clas-
sifications have been developed using laboratory and ra-
diological parameters. Some of these most widely used 
ones are the Ranson, Imrie, Acute Physiology and Chron-
ic Health Evaluation (APACHE) II, Bedside Index of Se-
verity in AP (BISAP), harmless acute pancreatitis score 
(HAPS), and Balthazar scores [1, 6]. Despite certain lim-
itations, the imaging scoring developed by Balthazar in 
1990, which can be used to assess pancreatic and peripan-
creatic inflammation and pancreatic necrosis, appears to 
be the most accurate one [6]. However, it is considered 
that none of these scoring systems alone is prognostically 
sufficient in AP patients [1, 3, 6]. Numerous studies have 
shown that proinflammatory cytokines and C-reactive 
protein (CRP) levels are associated with AP severity [8, 
9]. In contrast, studies investigating the relationship be-
tween pancreatic enzyme levels and AP severity have re-
vealed conflicting results [10].

Kuo et al. [11] recommend that patients who appear 
well, show normal mental activity, and tolerate oral in-
take, with appropriate vital signs, with normal findings 
on physical examination, and with appropriate labora-
tory findings may not require hospitalization. However, 
there has been no study investigating the predictive value 
of several initial parameters for the decision for outpa-
tient management. Previous studies have reported that 
computed tomography (CT) performed at the early stage 
shows normal appearance of the pancreas in 14–30% of 
AP patients, and it is advised not to perform it before 72 
h [12]. However, this assumption is mainly based on the 
fact that necrosis is not apparent in early hours. There are 
few studies investigating the changes in imaging findings 
during the course of mild AP [13]. 

In this study, we evaluated the changes in the CT find-
ings according to the Balthazar score between scans per-
formed within the first 12 h and after 72 h in patients with 
mild AP, as classified by the HAPS and Imrie scores. We 
aimed to determine the subset of mild AP patients who 
may be managed on an outpatient basis.
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Materials and Methods

The study was performed prospectively at our center after ob-
taining approval from the local ethics board. All study participants 
provided written consent prior to study enrollment.

Subjects
We included patients aged over 16 years who presented within 

4–6 h after pain onset and who were admitted to our hospital with 
the diagnosis of AP between August 2014 and September 2015. 
The diagnosis was made according to the American College of 
Gastroenterology guidelines. At least 2 out of the following 3 cri-
teria must be met for AP diagnosis: (1) presence of characteristic 
epigastric pain; (2) amylase and/or lipase values of > 3 times the 
upper limit of normal; and (3) presence of characteristic imaging 
findings of AP [14]. Actually, all patients fulfilled the first 2 criteria. 
Patients with a history of chronic pancreatitis, allergy to contrast 
material, in poor general condition, and with heart, kidney, or liv-
er failure were excluded.

In the 12-month study period, a total of 242 patients were ad-
mitted to our hospital with the diagnosis of AP. The patients’ de-
mographic data, including age and sex, were documented. The 
complete blood count, glucose, lactate dehydrogenase, aspartate 
transaminase, alanine transaminase, calcium, albumin, urea, cre-
atinine, and CRP were analyzed in all patients after physical ex-
amination. Oxygen saturation was measured with a pulse oxime-
ter. Patients with mild AP according to the HAPS and Imrie scores 
calculated at the time of admission were included in the study [15, 
16]. Patients were considered as having mild pancreatitis accord-
ing to the HAPS if all 3 criteria (defense/rebound on abdominal 
examination, abnormal hematocrit, and increased creatinine lev-
els) were negative. In terms of the Imrie score, a total score ≤2 was 
considered to indicate mild AP. According to the Balthazar score, 
patients with scores of 0–3, 4–6, and 7–10 were identified as having 
mild, moderate, and severe AP, respectively [17]. The 7th, 39th, 
and 16th patients were excluded from the study due to pregnancy, 
nonmild pancreatitis according to the HAPS and Imrie scores, and 
unwillingness to participate in the study. There was no endoscop-
ic retrograde cholangiopancreatography-related AP, probably be-
cause this is mostly an in-hospital condition. Finally, 180 patients 
with mild AP according to the HAPS and Imrie scores were en-
rolled. The relationships between biochemical parameters (amy-
lase, lipase, creatinine, white blood cell count, hematocrit, and 
CRP) and the Balthazar score were examined within 12 h and after 
72 h. For pain management, nonsteroidal anti-inflammatory 
agents and narcotic analgesics were used. Oral feeding was allowed 
in case nausea and/or vomiting was not present or subsided. 

Scoring Systems
Several multi-factorial scoring systems based on clinical and 

biochemical data have been used over the past few decades. Each 
of these scoring systems has its own limitations, including low sen-
sitivity and specificity. Early predictors of disease severity are im-
portant to help triage the patient to an appropriate management 
setting and to avoid over- or under-resuscitation of patients with 
an adverse outcome. An ideal predictor needs to be economical, 
safe, simple, highly sensitive and specific, and can be performed 
rapidly. Recently, the HAPS has been introduced to identify AP 
with a nonsevere course. The HAPS contains fewer parameters 
which can help stratify nonsevere disease within a short time after 

presentation and to decide whether to admit these patients to a 
general ward or the critical care unit [7, 18]. We preferred the Im-
rie and HAPS scoring systems over APACHE II and Ranson’s 
scoring systems because the predictive power of the latter scoring 
systems was shown to be poor in previous studies.

Timing of Cholecystectomy
High complication and mortality rates after early cholecystec-

tomy in patients with severe pancreatitis have prompted guidelines 
recommending delaying cholecystectomy until all signs of inflam-
mation have resolved. In patients with severe biliary pancreatitis, 
it is generally accepted to perform an interval cholecystectomy. In 
mild biliary pancreatitis, patients frequently do not undergo an 
early cholecystectomy, resulting in a high percentage of hospital 
readmissions due to recurrent biliary events. So, after mild biliary 
pancreatitis, early cholecystectomy is advised by the current guide-
lines [19]. We performed cholecystectomy in the first 2 weeks in 
case of mild AP and in weeks 4–6 in cases with moderate and severe 
AP.

Imaging Technique
All patients underwent helical CT (section 64, Aquilion; Toshi-

ba Medical Systems, Tokyo) within the first 12 h and after 72 h. A 
contrast-enhanced CT scan (collimation, 4 × 2.5 mm; slice thick-
ness, 5 mm; range of reconstruction, 5 mm) was obtained 65 s after 
the administration of 100 mL iohexol (Omnipaque 300) at a rate 
of 3 mL/s. 

Image Analysis 
All CT images were evaluated by a radiologist blinded to other 

findings. The pancreatic, peripancreatic, and extrapancreatic find-
ings and complications were analyzed. Pancreatitis was graded and 
stratified according to the Balthazar classification [17].

Data Analysis
IBM SPSS 22 (IBM SPSS, Turkey) software was used for the 

statistical analysis. One-way ANOVA was used for comparisons of 
definitive statistical data (mean ± standard deviation, frequency), 
as well as quantitative data when normally distributed parameters 
were compared between more than 2 groups. The Kruskal-Wallis 
test was used for intergroup comparisons of parameters that were 
not normally distributed, and the Mann-Whitney U test was used 
for detecting the factors causing differences between the groups. 
The χ2 and McNemar tests were used for comparisons of qualita-
tive data. The diagnostic accuracy and true and false positive rates 
of each test (sensitivity and specificity) were evaluated using re-
ceiver operating characteristics curves. The level of significance 
was set as p < 0.05. 

Results

We included 180 patients (111 [61.7%] females and 69 
[38.3%] males) in the present study. The age ranged from 
17 to 92 years, with a mean age ± standard deviation of 
53.86 ± 17.19 years. The etiology was determined to be of 
biliary origin in 118 (65%); malignant (periampullary tu-
mor) in 7 (3.9%); due to a structural anomaly (pancreas 
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divisum, annular pancreas) in 4 (2.2%); due to drugs in 4 
(2.2%); and due to alcohol, hyperlipidemia, hypercalce-
mia, and infection in 2 (1.1%) cases each; and there was 
extraintestinal involvement of ulcerative colitis in 1 
(0.6%) case. The etiology could not be determined in 38 
(21.1%) cases, and these were hence considered idiopath-
ic. Magnetic resonance (MR) and MR cholangiopancrea-
tography images were performed to diagnose pancreas 
divisum and annular pancreas. The causes of AP were 
excluded in the patient with ulcerative colitis. It was seen 
that he had AP simultaneously with exacerbation of the 
disease twice within 1 year. Therefore, AP was evaluated 
as an extraintestinal involvement of ulcerative colitis.

Based on the CT performed within the first 12 h, 31 
(17.2%), 19 (10.6%), 68 (37.8%), 41 (22.8%), and 21 
(11.7%) patients were classified as stages A, B, C, D, and 
E, respectively, while at 72 h, 41 (22.8%), 22 (12.2%), 63 

(35%), 29 (16.1%), and 25 (13.9%) were classified as stag-
es A, B, C, D, and E, respectively. While in the first ex-
amination 159 (88.3%) and 21 (11.7%) patients had mild 
and moderate pancreatitis, respectively, at 72 h, 155 
(86.1%) patients had mild pancreatitis, 24 (13.3%) had 
moderate pancreatitis, and 1 (0.6%) had severe pancreati-
tis according to the Balthazar scoring system. No signifi-
cant change was observed between the CT scans per-
formed within the first 12 h and at 72 h (p = 0.268). The 
changes in the radiological severity of AP according to 
Balthazar are shown in Table 1 based on stage and in Ta-
ble 2 based on the score. Although only 2 of our patients 
developed pancreatic necrosis, none of our patients de-
veloped organ failure.

The relationships between the stage of AP and bio-
chemical parameters are shown in Tables 3 and 4. Con-
sidering the correlation between the CT scores and the 
day 1 and 3 serum amylase and day 3 CRP values, we next 
tried to define the optimal cutoff points to define CT stag-
es D and E (Table 5). The optimal cutoff point for amylase 
on day 1 was determined as 1,360 U/L (sensitivity, 0.60; 
specificity, 0.7429; positive predictive value, 0.625; nega-
tive predictive value, 0.72). The cutoff point for amylase 
on day 3 was 135 U/L (sensitivity, 0.6933; specificity, 
0.6667; positive predictive value, 0.5977; negative predic-
tive value, 0.7527). The cutoff point detected for CRP on 
day 3 was 8.7 mg/dL (sensitivity, 0.6933; specificity, 
0.7524; positive predictive value, 0.6667; negative predic-
tive value, 0.7745). Finally, the optimal cutoff point de-
tected for the CRP rate was found to be 6 (sensitivity, 
0.6533; specificity, 0.7809; positive predictive value, 
0.6805; negative predictive value, 0.7592) (Table 5). 

The areas under the curve, as calculated by receiver 
operating characteristics curve analysis, were found to be 

Table 1. Evaluation of the changes on CT performed at 72 h versus at 12 h with respect to stages A–E

CT at 12 h

stage A stage B stage C stage D stage E total

CT at 72 h
Stage A 24 (77.4) 4 (21.2) 11 (16.3) 2 (4.9) 0 (0) 41 (22.8)
Stage B 2 (6.4) 10 (52.4) 5 (7.3) 4 (9.8) 1 (4.8) 22 (12.2)
Stage C 4 (12.9) 4 (21.2) 41 (60.3) 13 (31.7) 1 (4.8) 63 (35)
Stage D 1 (3.3) 1 (5.2) 7 (10.2) 15 (36.6) 5 (23.8) 29 (16.1)
Stage E 0 (0) 0 (0) 4 (5.9) 7 (17) 14 (66.6) 25 (13.9)

Total 31 (100) 19 (100) 68 (100) 41 (100) 21 (100) 180 (100)

Values are n (%). McNemar test, p = 0.268. CT, computed tomography.

Table 2. Evaluation of the changes on CT performed at 72 h versus 
at 12 h with respect to mild, moderate, and severe AP

CT at 12 h

mild 
AP

moderate 
AP

severe 
AP

total

CT at 72 h
Mild AP 148 (93.1) 7 (33.4) 0 (0) 155 (86.1)
Moderate AP 11 (6.9) 13 (61.9) 0 (0) 24 (13.3)
Severe AP 0 (0) 1 (4.7) 0 (0) 1 (0.6)

Total 159 (100) 21 (100) 0 (0) 180 (100)

Values are n (%). McNemartest, p = 0.268. CT, computed 
tomography; AP, acute pancreatitis.
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0.682 (95% confidence interval [CI]: 0.601–0.762) for am-
ylase on day 1, 0.670 (95% CI: 0.587–0.753) for amylase 
on day 3, 0.747 (95% CI: 0.673–0.821) for CRP on day 3, 
and 0.753 (95% CI: 0.679–0.826) for the CRP rate. The 
areas under the curve obtained for these parameters were 
all higher than the chance value of 0.5 (p < 0.01) (Fig. 1).

Lastly, we divided the patients into 2 groups according 
to the CT findings: patients whose highest CT score was 
A–C (without peripancreatic fluid collection, n = 105) 
and D + E (with peripancreatic fluid collection, n = 75). 
While a narcotic analgesic for relief of pain was needed by 
44.9% in the first group, it was needed by 90.3% in the 
second group (p < 0.001). The duration of pain was 2.1 ± 
1.1 and 5.1 ± 1.4 days, respectively (p < 0.001). Oral feed-
ing was started on days 1.5 ± 0.9 in the first group and on 
days 3.1 ± 1.2 in the second group (p < 0.001) (Table 4).

Discussion

Although numerous scoring systems and markers 
have been suggested to predict the severity of AP, there is 
no consensus on which one to use in clinical practice. 
Large studies revealed that the Balthazar score is a helpful 
method in determining the severity of AP [20]. However, 
CT scan is recommended within 6–10 days of onset to 
obtain a high accuracy rate, as pancreatic necrosis does 
not develop within the first 48 h [9]. The study conducted 
by Khan and Talib [12] stated that CT does not reveal any 
abnormal findings in 10.8% of AP patients, whereas the 
rate has been reported to be as high as 14–30% in some 
studies. Thus, absence of abnormal findings on CT per-
formed within the first few hours does not exclude the 
possibility of AP [12]. Nevertheless, some studies have 
stated that CT performed early can predict changes in the 
course of AP [21, 22]. The study conducted by Munoz-
Bongrand et al. [13] found that, based on CT scans per-
formed within the first hours of admission, no patient 
with stage A and B disease developed complications, and 
that the complication rate was significantly higher in pa-
tients with stage E compared to those with stage C and D 
disease.

Previous studies have also reported that the presence 
and degree of pancreas parenchyma morphology and 
peripancreatic inflammatory collections are closely cor-
related with the clinical course [13, 21, 22]. In our study, 
CT scans performed within 12 h of pain onset demon-
strated that while patients with stage A and B disease 
showed no progression to stage E, a limited number of 
patients with stage C and D progressed. In this study, we Ta
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showed that the most important determinant of the 
course of the pancreatitis was the presence of extrapan-
creatic fluid collection (stages D and E), which is easily 
diagnosed with plain CT without contrast administra-
tion. Ultrasonography may also be used for this purpose; 
however, because of poor bowel movements and resul-
tant intestinal gas accumulation, the quality of examina-
tion is sometimes poor. We also showed that, in patients 
with mild pancreatitis according to the HAPS and Imrie 
scores at admission, there was virtually no change be-
tween the CT examinations at admission and 72 h later.

CRP is an acute-phase reactant that is released from 
hepatocytes in response to interleukin 1 and 6 in the cir-
culation. It is a marker commonly used for determining 
the severity of AP [9, 18]. A CRP value > 15 mg/dL after 
48 h was characterized as a prognostic factor in the San-
torini consensus conference (1999), World Gastroenter-
ology Congress Guideline (2002), United Kingdom 
Guideline (2005), and Japanese criteria [23]. In addition, 
Arvanitakis et al. [24] stated that there was a significant 
correlation between MR imaging performed within the 
first hours and the CRP level at 48 h. Although some stud-

ies have stated that the baseline CRP level has a predictive 
value for determining the severity of AP [25, 26], its ac-
curacy is rather poor [1, 9]. The study conducted by Bha-
tia et al. [25] demonstrated that AP followed a milder 
course in patients with low baseline CRP values, with less 
accompanying complications. In our study, we found 
that baseline CRP was not satisfactory for predicting very 
mild pancreatitis.

In general, amylase and lipase levels are considered not 
to correlate with the severity of the disease [9]. However, 
some studies have demonstrated significant correlations 
[27, 28]. For example, the study conducted by Nordest-
gaard et al. [27] demonstrated significantly higher amy-
lase levels in patients with stage A and B compared to 
those with stage C and D disease, and the study conducted 
by Chang et al. [10] demonstrated lower amylase and li-
pase levels in severe AP, although this was not significant. 
In contrast, the study conducted by Robert et al. [28] dem-
onstrated significantly higher amylase and lipase levels in 
patients with severe AP. In our study, we found that the 
amylase levels at baseline and at 72 h correlated with the 
severity of AP in mild pancreatitis. In the studies by Nord

Table 4. Evaluation of the relationship of biochemical parameters with lower and higher stages of acute pancre-
atitis

Stages A–C (n = 105) Stages D + E (n = 75) p value

Amylase on day 1, U/L 1,099±927 (877) 1,836±1,287 (1,544) <0.001
Amylase on day 3, U/L 163±165 (109) 319±339 (197) <0.001
CRP on day 1, mg/dL 3.2±5.4 (1) 3.7±7.2 (0.9) 0.309
CRP on day 3, mg/dL 5.9±6.8 (2.9) 13.6±10 (10.8) <0.001
CRP rate (day 3/1), mg/dL 5.4±9.9 (2) 20.8±25.9 (10.3) <0.001
Narcotic analgesic requirement 44.9% 90.3% <0.001
Duration of pain, days 2.1±1.1 5.1±1.4 <0.001
Time to resumption of oral intake, days 1.5±0.9 3.1±1.2 <0.001

Values are means ± standard deviations (medians) unless otherwise indicated. CRP, C-reactive protein.

Table 5. The cutoff values of amylase and CRP for defining stage D + E disease

Sensitivity (95% CI) Specificity (95% CI) PPV (95% CI) NPV (95% CI)

Amylase on day 1 (cutoff: 1,360 U/L) 0.60 (0.48–0.711) 0.7429 (0.647–0.821) 0.625 (0.502–0.734) 0.722 (0.626–0.802)
Amylase on day 3 (cutoff: 135 U/L) 0.6933 (0.5748–0.7919) 0.6667 (0.5671–0.7538) 0.5977 (0.4869–0.6997) 0.7527 (0.6504–0.8337)
CRP on day 3 (cutoff: 8.7 mg/dL) 0.6933 (0.5748–0.7919) 0.7524 (0.6568–0.8291) 0.6667 (0.5498–0.7669) 0.7745 (0.679–0.8489)
CRP rate (cutoff: 6) 0.6533 (0.5337–0.7570) 0.7809 (0.6875–0.8534) 0.6805 (0.5589–0.7827) 0.7592 (0.6656–0.834)

Results are given for the stage D + E group. CRP, C-reactive protein; CI, confidence interval; PPV, positive predictive value; NPV, negative predictive 
value.
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estgaard et al. [27] and Chang et al. [10], alcohol was the 
culprit in the majority of patients with severe AP, and the 
amylase and lipase levels were inherently low in alcohol-
related AP. In our study, we included a select group of 
patients with mild pancreatitis mostly with biliary etiolo-
gy, and alcohol was a very rare cause. Another study with 
more equal etiological distribution between mild and se-
vere AP groups also showed that the serum lipase levels 
had a positive correlation with the severity of AP [18].

Pancreatic necrosis develops secondary to active pan-
creatic inflammation, with increased vascular permeabil-
ity, vascular spasm, systemic hypotension with leakage of 

fluid, and increased viscosity and hemoconcentration 
[29]. Increased serum creatinine levels and a glomerular 
filtration rate < 90 mL/min are important predictors for 
severe AP [1, 29]. The study conducted by Bota et al. [20] 
showed that creatinine levels were significantly higher in 
patients with severe AP. Furthermore, a creatinine level  
> 1.8 mg/dL within the first 48 h was found to be corre-
lated with the development of necrosis in the pancreas in 
one previous study [29]. In our study, the creatinine val-
ues did not reach the upper limit of normal; and there was 
no significant correlation detected between the creatinine 
level and severity of AP. 
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Fig. 1. Receiver operating characteristics curves for amylase on days 1 (a) and 3 (b), C-reactive protein on day 3 (c), and the C-reactive 
protein rate (d).



Kayar/Senturk/Tozlu/Baysal/Atay/InceGE Port J Gastroenterol 2019;26:251–259258
DOI: 10.1159/000493762

Severity of pain and its duration are well-established 
diagnostic and partly prognostic factors for AP, and stud-
ies have revealed that the severity of pain correlates with 
the severity of AP [30]. Management of pain includes ad-
ministration of narcotic and nonnarcotic analgesic drugs. 
In our study, we noticed that the need for narcotic anal-
gesic medications increased significantly in stage D and E 
pancreatitis which was classified using the Balthazar sys-
tem. Moreover, we noticed that the duration of pain was 
significantly longer in these cases. Previously, it was rec-
ommended not to resume oral feeding until the pancre-
atic enzyme levels returned to normal and pain subsided. 
However, currently, it is encouraged to allow early initia-
tion of oral re-feeding, with recent studies demonstrating 
that, when compared to enteral nutrition, parenteral nu-
trition causes more damage to the humoral and cellular 
immune system and increases the proinflammatory re-
sponse, intestinal permeability, and rates of infection by 
increasing bacterial translocation [31]. Previous studies 
have revealed that approximately 21.9–42% of patients do 
not tolerate early initiation of oral intake, and it has been 
reported that this intolerance is especially high in severe 
AP [32]. In our study, time to resumption of oral intake 
was significantly longer in AP cases classified as class D 
and E. Furthermore, the clinical course was significantly 
different between the patients with and without fluid col-
lection; while the patients in the latter group were free of 
pain within a few days, even without narcotic analgesics 
in approximately half the cases, the pain subsided slowly 
in the former group and narcotic analgesics were required 
in most patients.

There have been several studies evaluating the use of 
home health-care services for administering chemother-
apy, following symptoms after chemotherapy, treatment 
with low-molecular-weight heparin therapy for proximal 
deep venous thrombosis, and treatment of pulmonary tu-
berculosis and acute cholecystitis [7]. In the study of cas-

es with mild AP by Ince et al. [7], half of the patients were 
hospitalized and treated, while the other half was treated 
at home by being monitored. A comparison between the 
2 groups revealed that there was no significant difference 
between clinical complaints and oral intake time, but the 
cost was found to be significantly lower in home care pa-
tients. In our study, we think that home care and treat-
ment are more appropriate to reduce the cost of patients 
and protect them from multidrug-resistant nosocomial 
infections in hospitals due to the absence of organ failure 
in patients following mild AP.

Conclusions

While admission CT showed significant power in de-
termining the course of the disease in mild pancreatitis 
patients, the predictive roles of the initial serum amylase 
and CRP levels are limited. Thus, in patients with mild 
pancreatitis according to the HAPS and Imrie scores at 
admission, in case imaging reveals no fluid collection, 
these patients may be considered for outpatient manage-
ment. Widespread use of this practice may have signifi-
cant cost-saving effects.
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