
O R I G I N A L  R E S E A R C H

Clinical Prediction Score for Early Diagnosis of 
Acute Pancreatitis in Emergency Departments
Wijittra Liengswangwong, Pacharaporn Preechakul, Chaiyaporn Yuksen , Chetsadakon Jenpanitpong , 
Welawat Tienpratarn, Sorawich Watcharakitpaisan

Department of Emergency Medicine, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Correspondence: Chaiyaporn Yuksen, Department of Emergency Medicine, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, 
10400, Thailand, Email chaipool0634@hotmail.com 

Background: In Thailand, most primary care hospitals cannot measure serum lipase and amylase; no 24 hours computed tomography 
and magnetic resonance imaging available, and no on-call gastroenterologists. Thus, acute pancreatitis cannot be diagnosed based on 
the established diagnostic criteria that require this information. The resultant delayed management increases morbidity and mortality. 
This study was performed to create a clinical prediction score for early diagnosis of acute pancreatitis in emergency departments 
without requiring a computed tomography scan or laboratory measurement to assist in the initial diagnosis, treatment, or referral.
Methods: Patients with suspected acute pancreatitis who had available data regarding lipase and amylase measurements and visited 
the emergency department from June 2019 to August 2020 were retrospectively analyzed. The baseline predictive factors were 
compared between patients with and without acute pancreatitis according to the 2012 revised Atlanta classification. Multivariable 
logistic regression was used to explore potential predictive factors and develop a clinical prediction score for the diagnosis of acute 
pancreatitis.
Results: A total of 506 eligible patients, 84 (16%) had acute pancreatitis. The PRE-PAN score [area under the receiver operating 
characteristics curve, 0.88; 95% confidence interval (CI), 0.84–0.93] included six factors: alcohol drinking, epigastric pain, pain 
radiating to the back, persistent pain, nausea or vomiting, and the pain score. A score of >7.5 points suggested a high probability of 
acute pancreatitis [positive likelihood ratio, 6.80 (95% CI, 4.75–9.34; p < 0.001); sensitivity, 66.7% (95% CI, 54.6–77.3); specificity, 
90.2% (95% CI, 86.6–93.1); positive predictive value, 58.5% (95% CI, 47.1–69.3);, 92.9% (95% CI, 89.6–95.4)].
Conclusion: A PRE-PAN risk score is a screening tool for predicting acute pancreatitis without using the lipase concentration or 
radiological findings. A high predictive score, especially >7.5, suggests a high probability of acute pancreatitis.
Keywords: prediction score, prediction model, clinical diagnostic score, acute pancreatitis

Background
Acute pancreatitis is an inflammatory process of the pancreas characterized by severe acute epigastric or left upper 
quadrant abdominal pain. Two-thirds of patients with acute pancreatitis also have severe abdominal pain radiating to the 
back,1 which is the third most common cause of hospitalization,3 and the prevalence is 13 to 45 per 100,000 population 
per year.4,5 The incidence has been rising worldwide due to the increase in obesity and gallstone disease.2,5 In most cases, 
the severity of acute pancreatitis is mild; however, about 15% to 20% of cases are severe. Although the overall mortality 
is about 5%, the mortality and morbidity of severe acute pancreatitis are as high as 15% to 20%.1,7,8

About 20% to 30% of patients have recurrent acute pancreatitis. Of these patients, about 10% develop chronic 
pancreatitis, and some develop pancreatic cancer.5 Reports from both Thailand and Western countries have produced 
similar results. Gallstones (40–45%) and chronic alcohol intake (15–25%) are the two most common causes of acute 
pancreatitis, whereas 15% to 20% of cases are idiopathic.6

A diagnosis of acute pancreatitis must meet two of the three diagnostic criteria.10,11 These criteria are characteristic 
signs and symptoms (acute abdominal pain or severe epigastric pain radiating to the back), abnormal laboratory test 
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results (serum lipase or serum amylase concentration greater than or equivalent to three times the usual maximum), and 
abnormal radiological findings on contrast-enhanced computed tomography (CT) or magnetic resonance imaging (MRI).

The primary care hospitals in Thailand cannot measure serum lipase and amylase, no diagnostic radiology equipment 
(CT/MRI), and no on-call gastroenterologist. Moreover, without a diagnosis of acute pancreatitis, risk stratification is 
delayed, and without risk stratification, the resource allocation is not optimal, and this can potentially compromise 
clinical outcomes.11,12

Literature reviews in Thailand, Japan, and Western countries have shown that acute pancreatitis is higher among men 
aged 45 to 74 years.1,4,5 Risk factors for acute pancreatitis include a history of chronic alcohol intake, smoking, acute 
alcohol drinking,5,13 diabetes,14,15 high triglycerides,16 and gallstones.5

Recent studies have focused on establishing prediction scores for the diagnosis of acute pancreatitis by using clinical 
and serum lipase17 or abdominal CT findings as diagnostic criteria. However, no such studies have been performed in 
Thailand. Thus, no published studies contain data that can be used in rural primary care hospitals where serum lipase 
measurement or radiologic diagnostic imaging by CT/MRI is unavailable.

Therefore, the present study focused on establishing a prediction score for early diagnosis of acute pancreatitis 
without using the serum lipase or amylase concentration or diagnostic radiology (CT/MRI). Using clinical signs and 
symptoms and laboratory indices such as an alanine aminotransferase concentration of >150 IU/L can help clinicians 
anticipate the development of biliary tract problems.8 This study was performed to create a clinical prediction score for 
early diagnosis of acute pancreatitis in emergency departments (ED) without depending on a CT scan or serum lipase 
measurement to assist in the initial diagnosis, treatment, or referral.

Methods
Study Design
This retrospective cohort study was designed to establish a diagnostic prediction model conducted at the ED of 
Ramathibodi Hospital, a university-affiliated super-specialty tertiary care hospital in Bangkok, Thailand. Using the 
Ramathibodi Hospital database, we identified all patients who visited the ED from 1 June 2019 to 31 August 2020 
according to the laboratory codes 200,017 (amylase) and 200,108 (lipase). None of the data used in this study revealed 
the patients’ identities. We replaced the patients’ names with their hospital numbers.

Sample Size
To calculate the sample size, we did the pilot study. We searched the Ramathibodi Hospital database to obtain the lipase 
and amylase data of the patients who had visited the ED of Ramathibodi Hospital with suspected acute pancreatitis from 
1 November 2019 to 29 February 2020. We used the hospital’s emergency medical record (EMR) and radiologic 
diagnostic data (CT, MRI, and ultrasound findings). In total, 8 (23%) patients had acute pancreatitis, and 27 (77%) did 
not. The ratio of patients with acute pancreatitis to those without was 1:3.

Our pilot study used Stata version 16.0 analysis software (StataCorp, College Station, TX, USA) to calculate the 
sample size by employing a two-sample comparison of the populations of patients with and without acute pancreatitis. 
The assumptions were as follows: alpha = 0.05 (two-sided test), power of sample size = 0.8, and ratio of sample size = 
1:3. The sample size of the population with acute pancreatitis was 120, and the sample size of the population without 
acute pancreatitis was 400.

Participants
All patients with suspected acute pancreatitis included in this study were required to have visited the ED of Ramathibodi 
Hospital from 1 June 2019 to 31 August 2020 and have data on their lipase and amylase levels. We excluded those with 
no radiologic diagnostic test data (CT/MRI/ultrasound), had missing data, had repeated data, were <18 years old, had 
trauma, and had a history of peritoneal metastasis. The patients were divided into two groups: those diagnosed with acute 
pancreatitis according to the 2012 revised Atlanta classification and those who did not meet the diagnostic criteria. The 
study protocol is shown in Figure 1.
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Figure 1 Study flow diagram of participants.
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Data Collection and Study Variables
The baseline predictive factors were sex, age, height, weight, body mass index, vital signs (temperature, heart rate, blood 
pressure, and respiratory rate), comorbidities, alcohol intake history, and smoking history. We also collected data on the 
patients’ abdominal pain characteristics (region, onset, and duration), pain score measured at the triage area in ED, 
gastrointestinal symptoms, laboratory findings (lipase, amylase, aspartate aminotransferase, alanine aminotransferase, 
total bilirubin, direct bilirubin, white blood cell count, blood urea nitrogen, and creatinine), and radiologic diagnostic 
findings (CT/MRI).

Statistical Analysis
Stata version 14 (StataCorp) was used to perform all statistical analyses. The baseline predictive factors were compiled in 
a table using descriptive statistics. Categorical data are presented as frequency and percentage, and continuous data are 
presented as mean and standard deviation. The potential predictors were compared between patients with and without 
acute pancreatitis (mean and Student’s t-test were used for continuous data, and proportion and exact probability test 
were used for categorical data), and a measure of the power of discrimination between two groups with the area under the 
receiver operating characteristics curve (AUROC) from all analyzed variables. We selected a suitable potential predictor 
and included it in the equation. Next, a ROC curve was created to determine how the calculated risk score can 
discriminate by predicting events in the logistic model. We also examined how the calculated risk score can discriminate 
by predicting events with a risk score in the logistic model. The Hosmer–Lemeshow goodness-of-fit test was then used to 
assess the predictions’ accuracy and present the actual occurrences.

Finally, the events predicted by the risk score were compared with the actual events. The proportion and percentage of 
patients with and without acute pancreatitis received a risk score, expressed as a positive likelihood ratio with 95% CI 
and p-value.

Results
Among 1,116 patients who visited the ED of Ramathibodi Hospital and underwent lipase and amylase measurement from 
March 2020 to September 2021, 506 were eligible for participation in this study. According to the 2012 revised Atlanta 
classification, 84 patients were diagnosed with acute pancreatitis. Among the 422 patients without acute pancreatitis, the 
most common diagnoses were cholangitis (n = 89, 21%), cholecystitis (n = 72, 17%), dyspepsia (n = 33, 8%), bowel 
obstruction (n = 32, 8%), symptomatic gallstones (n = 30, 7%), enteritis (n = 15, 4%), and hepatitis (n = 13, 3%). A flow 
diagram of the study is presented in Figure 1.

The variables were identified and categorized into 4 groups: (1) demographic variables, (2) medical comorbidities and 
history, (3) symptoms and signs, and (4) laboratory studies. Seven factors had high discriminative performance (AUROC 
curve) and were significantly associated with a diagnosis of acute pancreatitis: alcohol drinking, epigastric pain, pain 
radiating to the back, persistent pain, nausea or vomiting, and pain score. (Table 1).

Multivariable analysis confirmed that each factor was predictive of acute pancreatitis with scores ranging from 0 to 11 
by regression coefficients for each level of each clinical predictor were divided by the smallest coefficient of the model 
and rounded to the nearest 0 or 0.5. The multivariable analysis showed item score including pain score (score = 0, 1.5, 
2.5), radiating to back (score = 0, 1), epigastrium pain (score = 0, 2), persistent pain (score = 0, 2.5), alcohol drinking 
(score = 0, 1.5) and nausea or vomiting (score = 0, 1.5). (Table 2).

The AUROC of the clinical risk score showed 88% (95% CI, 0.84–0.93) power for predicting acute pancreatitis 
(Figure 2). The measures of calibration presented in Figure 3 show the observed risk (circle) and score-predicted risk 
(solid line) for acute pancreatitis. The score-predicted risk increased in close association with the observed risk. Finally, 
the risk scores were categorized into three groups: low risk (score of <5.0), intermediate-risk (score of 5.0–7.5), and high 
risk (score of >7.5) (Table 3). The positive likelihood ratio of acute pancreatitis in the high-risk group was 6.80. The risk 
score was termed the PRE-PAN risk score. (PRE-Pan score consists of pain-radiate- epigastrium-persistent-alcohol 
drinking-nausea).
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Table 1 Clinical Characteristics of Patients with Abdominal Pain Categorized by Presence and Absence of Acute Pancreatitis

Characteristics Presence of Acute 
Pancreatitis (n= 84)

Absence of Acute 
Pancreatitis (n = 422)

p-value AUROC (95% CI)

Demographic factors

Age*, years 61.42 ± 17.23 61.79 ± 17.38 0.860 0.51 (0.44–0.59)

BMI of >25 kg/m2 186 (41.24) 148 (39.57) 0.112 0.59 (0.54–0.63)

Gender, male 32 (38) 201 (47.63) 0.109 0.45 (0.40–0.50)

Lifestyle factors

Alcohol drinking 19 (22.60) 44 (10.43) 0.002 0.56 (0.57–0.61)

Current smoking 6 (7.14) 17 (4.03) 0.211 0.52 (0.47–0.56)

Ever smoked 6 (7.14) 19 (4.50) 0.308 0.51 (0.47–0.56)

Herbal use 1 (1.19) 13 (3.08) 0.335 0.49 (0.46–0.53)

Medical comorbidities and history

DM 26 (30.95) 112 (26.54) 0.407 0.52 (0.48–0.57)

DLP 32 (38.09) 140 (33.18) 0.385 0.52 (0.48–0.57)

Prior dyspepsia 5 (5.95) 43 (10.19) 0.226 0.48 (0.43–0.52)

Prior acute pancreatitis 11 (13.09) 11 (2.61) <0.001 0.55 (0.51–0.60)

Cholelithiasis (gallstones) 20 (23.81) 49 (11.61) 0.003 0.56 (0.52–0.61)

Choledocholithiasis (CBD 

stones)

5 (5.95) 30 (7.10) 0.703 0.49 (0.45–0.54)

Cholecystitis 3 (3.57) 20 (4.74) 0.639 0.49 (0.45–0.54)

Cholangitis 5 (5.95) 18 (4.26) 0.495 0.51 (0.46–0.55)

Cholecystectomy 7 (8.33) 33 (7.82) 0.873 0.50 (0.46–0.55)

Abdominal surgery 25 (29.76) 133 (31.52) 0.751 0.49 (0.45–0.54)

Symptoms and signs

Acute onset (within 7 days) 82 (97.62) 391 (93.32) 0.203 0.52 (0.47–0.56)

Severity of pain (score out of 10)
<0.001 0.75 (0.70–0.79)

Mild (0–3) 2 (2.78) 101 (28.94)

Moderate (4–6) 8 (11.11) 93 (26.65)

Severe (7–10) 62 (86.11) 155 (44.41)

Epigastric pain 71 (84.52) 218 (52.15) <0.001 0.66 (0.62–0.70)

Left upper quadrant pain 10 (11.90) 20 (4.78) 0.012 0.54 (0.49–0.58)

Right upper quadrant pain 38 (45.24) 190 (45.45) 0.971 0.50 (0.45–0.54)

Upper abdominal pain 78 (92.86) 298 (71.29) 0.000 0.61 (0.56–0.65)

Lower abdominal pain 5 (5.95) 63 (15.07) 0.026 0.45 (0.41–0.50)

Generalized pain 25 (29.76) 97 (23.21) 0.201 0.53 (0.49–0.58)

(Continued)
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The diagnostic performance of the PRE-PAN risk score is presented in Table 4. A PRE-PAN risk score of >5 showed 
a sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of 94.4% (95% CI, 86.4– 
98.5), 65.7% (95% CI, 60.4–70.7), 36.4% (95% CI, 29.5–43.7), and 98.3% (95% CI, 95.6–99.5), respectively. At our cut- 
off point of 7.5, the sensitivity, specificity, PPV, and NPV were 66.7% (95% CI 54.6–77.3), 90.2% (95% CI, 86.6–93.1), 

Table 1 (Continued). 

Characteristics Presence of Acute 
Pancreatitis (n= 84)

Absence of Acute 
Pancreatitis (n = 422)

p-value AUROC (95% CI)

Pain radiating to back 35 (41.67) 78 (18.80) <0.001 0.61 (0.57–0.66)

Pain with eating 13 (15.48) 41 (9.88) 0.132 0.52 (0.48–0.57)

Persistent pain 66 (78.57) 97 (23.37) <0.001 0.78 (0.74–0.81)

Intermittent pain 10 (11.90) 182 (43.96) <0.001 0.34 (0.29–0.38)

Progressive pain 31 (36.90) 64 (15.46) <0.001 0.61 (0.56–0.65)

Similar previous symptom 8 (9.52) 38 (9.11) 0.905 0.50 (0.46–0.55)

Guarding 23 (27.38) 86 (20.48) 0.161 0.53 (0.49–0.58)

Rebound 8 (9.52) 30 (7.14) 0.451 0.51 (0.47–0.56)

Nausea or vomiting 64 (76.19) 213 (50.47) <0.001 0.63 (0.58–0.67)

Diarrhea 7 (8.33) 58 (13.74) 0.176 0.47 (0.43–0.52)

Jaundice 9 (10.71) 50 (11.85) 0.767 0.49 (0.45–0.54)

Constipation 7 (8.33) 31 (7.35) 0.754 0.50 (0.46–0.55)

Laboratory study

Temperature, °C* 37.29 ± 0.96 37.20 ± 0.98 0.454 0.53(0.48, 0.57)

HR, beats/min* 92.18 ± 20.72 92.03 ± 22.41 0.955 0.51(0.46, 0.55)

RR of ≥22 breaths/min 32 (38.09) 135 (31.99) 0.277 0.53(0.48, 0.57)

SBP, mmHg* 136.67 ± 26.71 132.42 ± 27.68 0.198 0.56(0.51,0.60)

DBP, mmHg* 77.30 ± 13.75 75.18 ± 14.41 0.217 0.55(0.50, 0.59)

MAP, mmHg* 97.09 ± 16.24 94.26 ± 17.14 0.165 0.57(0.52, 0.61)

WBC count (103/cumm) ‡ 11,350, 4700 10,600, 7000 0.805 0.56(0.52, 0.60)

BUN (mg/dl) ‡ 13.5, 12 15, 12 0.235 0.44(0.40, 0.49)

Cr (mg/dl) ‡ 0.95, 0.60 0.87, 0.60 0.769 0.52(0.48, 0.57)

AST (U/L) ‡ 144.5, 271 56, 143 0.101 0.65(0.61, 0.70)

ALT (U/L) ‡ 104, 268 39, 119 0.022 0.63(0.59, 0.67)

TB (mg/dl) ‡ 1.95, 3.2 1.1, 1.9 0.035 0.61(0.57, 0.65)

DB (mg/dl) ‡ 1.15, 2.25 0.5, 1.4 0.022 0.62(0.58,0.66)

Note: *Mean ± standard deviation, ‡Median and interquartile range (IQR). 
Abbreviations: AUROC, area under the receiver operating characteristics curve; CI, confidence interval; BMI, body mass index; DM, diabetes mellitus; DLP, dyslipidemia; 
CBD, common bile duct; HR, heart rate; RR, respiratory rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; WBC, white blood 
cell; BUN, blood urea nitrogen; Cr, creatinine; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TB, total bilirubin; DB, direct bilirubin.
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58.5% (47.1–69.3), and 92.9% (89.6–95.4), respectively. The AuROC and 95% CI of the predictive power of PRE-PAN 
score compared with lipase in suspected acute pancreatitis patients are presented in Figure 4.

Discussion
The present study evaluated the PRE-PAN score to diagnose acute pancreatitis. This score is user-friendly and accurate, 
allowing for rapid diagnosis of acute pancreatitis with excellent discriminatory accuracy (AUROC, 0.88; 95% CI, 0.84– 
0.93) (Figure 2) and high sensitivity according to the Hosmer-Lemeshow test (Figure 3). Notably, it requires only history 
and clinical information; no laboratory tests or radiological findings are needed. The score was generated using several 
predictors, including alcohol drinking, epigastric pain, pain radiating to the back, persistent pain, nausea or vomiting, and 
the pain score, all of which were identified using a multivariable logistic regression model (Table 2).

Acute pancreatitis should be highly suspected if the PRE-PAN score is >7.5 points (positive likelihood ratio, 6.8; 95% 
CI, 4.75–9.34; p < 0.001) (Table 3). Medical treatment, including intravenous hydration and enteral nutrition, and treating 
the underlying cause and complications should be initiated in such patients. The patient should be referred for definitive 
diagnosis, appropriate management, or specialty consultation.

Some studies of prediction scores for diagnosing acute pancreatitis have been published.9 However, they all use 
clinical presentation and serum lipase or abdominal CT findings as diagnostic criteria. Diagnosis of acute pancreatitis is 
challenging without serum lipase, radiologic diagnostic imaging (CT/MRI), and an on-call gastroenterologist. As a result, 
clinicians in this situation may hesitate to administer initial medical therapy to patients with suspected acute pancreatitis. 
This delay in management can increase morbidity and mortality.

Our study revealed significant diagnostic predictors of acute pancreatitis along with previous research, which 
identified the following predictors: pain characteristics (epigastric pain, upper abdominal pain, pain radiating to back, 
severe pain, pain score of 7–10, and persistent pain), nausea, prior acute pancreatitis, history of cholelithiasis, and serum 
lipase concentration. The predictive risk score for acute pancreatitis that included the lipase concentration identified in 

Table 2 Predictors of Acute Pancreatitis and Assigned Item Score in Patients with Suspected Acute 
Pancreatitis

Predictors Category Adjusted OR 95% CI p-value Coefficient Score

Alcohol drinking No Reference - - - 0

Yes 2.79 1.22–6.35 0.015 1.03 1.5

Epigastric pain No Reference - - - 0

Yes 4.01 1.74–9.24 0.001 1.39 2

Pain radiating to 

back

No Reference - - - 0

Yes 2.19 1.13–4.23 0.020 0.78 1

Persistent pain No Reference - - - 0

Yes 7.84 3.85–15.97 <0.001 2.06 2.5

Nausea or vomiting No Reference - - - 0

Yes 3.06 1.51–6.23 0.002 1.12 1.5

Pain score

Mild (0–3) - Reference - - - 0

Moderate (4–6) 3.04 0.57–16.39 0.195 1.11 1.5

Severe (7–10) 6.78 1.48–31.04 0.014 1.91 2.5

Abbreviations: OR, odds ratio; CI, confidence interval.
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previous research had an estimated risk of at least 99% and at more than 8 points, and the specificity and PPV were both 
100%. However, our PRE-PAN score had a specificity of 90.2% and PPV of 58.5%. The marked difference between our 
PRE-PAN score and the previous research score is caused by excluding the lipase concentration from the PRE-PAN 
score.

There is some prediction score for acute pancreatitis. The Ranson score is used to predict the severity of acute 
pancreatitis; the Bedside Index for Severity in Acute Pancreatitis (BISAP) score has been developed to predict at high 
risk for mortality and severity of acute pancreatitis patients, while the PRE-PAN score has been developed to early 
diagnosis of acute abdominal pain patients in ED. Pancreatitis diagnosis is not about lipase alone, and a PRE-PAN score 
can be helpful in early diagnosis.

Limitations
This study has some limitations. First, this study was retrospective in design. Many data were missing. The study was 
conducted in a single super-specialty tertiary care hospital and medical school; therefore, the characteristics of the 
patients differed from those of patients in rural primary care hospitals. Many patients with advanced-stage cancer were 
included, but we did not perform a subgroup analysis. The PRE-PAN risk score should be validated externally in primary 
care hospitals to establish its value and accuracy before clinical use.

Furthermore, about 50% of patients with suspected pancreatitis have no imaging available and were thus excluded 
from the study (the incidence of pancreatitis in this group of patients was unknown). Last, sometimes it is difficult to 
differentiate acute pancreatitis from biliary colic, acute cholecystitis, and choledocholithiasis/cholangitis. It depends on 

Figure 2 Area under the receiver operating characteristic curve (AUROC) and 95% confidence interval (CI) of the predictive power of the PRE-PAN score in patients with 
suspected acute pancreatitis.
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the onset/duration of symptoms. The final diagnosis was sometimes made during cholecystectomy; sometimes, the 
histopathological examination does not provide a definitive answer.

Conclusion
The PRE-PAN risk score is a screening tool for predicting acute pancreatitis. It includes seven parameters and does not 
require the use of the lipase concentration or radiological findings. A high predictive score, especially a score of >7.5, 

Figure 3 Measures of Hosmer–Lemeshow goodness-of fit test with PRE-PAN score [observed risk (circles) vs score-predicted risk (solid line) of acute pancreatitis].

Table 3 Probability Categories of Acute Pancreatitis Risk Score, Likelihood Ratio of Positive (LHR+) 
and 95% Confidence Interval (CI)

Probability Categories Score Presence of 
Acute 

Pancreatitis 
(n = 72)

Absence of 
Acute 

Pancreatitis 
(n = 347)

LHR+ 95% CI p-value

n % n %

Low <5.0 3 4.17 198 57.06 1.00 0.02–0.22 <0.001

Moderate 5.0–7.5 21 29.17 115 33.14 2.23 0.60–1.30 0.581

High >7.5 48 66.67 34 9.80 6.80 4.75–9.34 <0.001

Abbreviations: LHR+, positive likelihood ratio; CI, confidence interval.
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Table 4 Prediction Score Performance Probabilities of Acute Pancreatitis at Different Cut-off Points

PRE-PAN 
Score Cut 
-off Points

Performance

Patients’ Acute 
Pancreatitis (%)

Sensitivity (95% CI) Specificity (95% CI) PPV (95% CI) NPV (95% CI) LHR+ (95% CI) LHR− (95% CI)

>3 309 (73.75) 95.8% (88.3–99.1) 30.8% (26.0–36.0) 22.3% (17.8–27.4) 97.3% (92.2–99.4) 1.39 (1.27–1.51) 0.14 (0.04–0.41)

>4 242 (57.76) 95.8% (88.3–99.1) 50.1% (44.8–55.5) 28.5% (22.9–34.6) 98.3% (95.1–99.6) 1.92 (1.71–2.16) 0.08 (0.03–0.25)

>5 187 (44.63) 94.4% (86.4–98.5) 65.7% (60.4–70.7) 36.4% (29.5–43.7) 98.3% (95.6–99.5) 2.75 (2.36–3.22) 0.08 (0.03–0.22)

>6 134 (31.98) 86.1% (75.9–93.1) 79.3% (74.6–83.4) 46.3% (37.6–55.1) 96.5% (93.6–98.3) 4.15 (3.31–5.20) 0.18 (0.10–0.31)

>7 95 (22.67) 75.0% (63.4–84.5) 88.2 (84.3–91.4) 56.8% (46.3–67.0) 94.4% (91.4–96.7) 6.35 (4.62–8.71) 0.28 (0.19–0.42)

>7.5 82 (19.57) 66.7% (54.6–77.3) 90.2% (86.6–93.1) 58.5% (47.1–69.3) 92.9% (89.6–95.4) 6.80 (4.75–9.74) 0.37 (0.27–0.51)

>8 71 (16.95) 61.1% (48.9–72.4) 92.2% (88.9–94.8) 62.0% (49.7–73.2) 92.0% (88.6–94.6) 7.85 (5.23–11.79) 0.42 (0.32–0.56)

>9 36 (8.59) 36.1% (25.1–48.3) 97.1% (94.8–98.6) 72.2% (54.8–85.8) 88.0% (84.3–91.1) 12.53 (6.32–24.83) 0.66 (0.55–0.78)

Abbreviations: CI, confidence interval; PPV, positive predictive value; NPV, negative predictive value; LHR+, positive likelihood ratio; LHR−, negative likelihood ratio.
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suggests a high probability of acute pancreatitis. However, we recommend prospective validation of the PRE-PAN risk 
score in primary care hospitals to establish the actual value and accuracy of the score before clinical use.

Abbreviations
CT, computed tomography; MRI, magnetic resonance imaging; ED, emergency departments; CI, confidence interval.
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