Prague Medical Report / Vol. 121 (2020) No. 2, p. 65-86 65)

Recent Advances in Diagnosis and Severity
Assessment of Acute Pancreatitis

Jayanta Paul
Department of Gastroenterology, Desun Hospital and Heart Institute,
Kolkata, India

Received November 9, 2019; Accepted May 28, 2020.

Key words: Acute pancreatitis — Diagnostic criteria — Diagnostic algorithm —
Classification — Severity assessment — Recent advances — Scoring system

Abstract: The incidence and prevalence of acute pancreatitis (AP) is increasing
over time. The diagnosis of acute pancreatitis is established by revised Atlanta
criteria (2012). Multiple criteria and scoring systems have been used for assessment
of severity of AP. Majority of acute pancreatitis cases (80%) are mild, the challenge
remains in early diagnosis, severity assessment and treatment of severe AP and

its complications. Assessment of severity of AP is important part of management
because line of treatment depends on aetiology and severity of acute pancreatitis.
In this article a comprehensive review of recent advances in diagnosis and severity
assessment of acute pancreatitis has been described.
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Introduction

Course of acute pancreatitis (AP) is highly heterogeneous and at risk for
development of persistent organ failure early in the course of severe AP. The
incidence of acute pancreatitis is increasing worldwide, and it is one of the common
gastrointestinal causes of hospital admission. The incidence of AP in USA, Scotland
and Finland are 49.3, 41.9 and 46.6 per 100,000 populations, respectively (Toouli

et al., 2002). In Europe and other developed nations like Hong Kong, more patients
tend to have gallstone pancreatitis, whereas alcoholic pancreatitis is most common
in United States. Alcohol and gallstones were the most common causes of acute
pancreatitis in India (Mukherjee et al., 2017; Sharma et al., 2017; Negi et al., 2018).
It is possible to identify the aetiology of AP in around 80% of cases and 20% is
classified as idiopathic AP (Working Party of the British Society of Gastroenterology
et al., 2005). Most patients with AP recover spontaneously with supportive measures
in a short period of time but it has life-threatening potential in minority cases (Phillip
et al., 2014). Over 80% of patients have mild, self-limiting AP and severe pancreatitis
occurs in less than 20% of AP patients, characterized by a protracted clinical course,
multiorgan failure, and pancreatic necrosis (VWhitcomb, 2006). The mortality in
severe acute pancreatitis is as high as 30% (Whitcomb, 2006), but the overall
mortality in AP is 5% (NICE, 2016). It is important to identify AP patients who are
at risk for development of persistent organ failure early in the course of the disease
(Otsuki et al., 2013). To decrease the mortality rate of the severe acute pancreatitis,
it is important to evaluate the severity of AP early in the disease course and initiate
appropriate treatment according to severity and aetiology (Juneja et al., 2010). Only
clinical signs and symptoms are not reliable for severity assessment in majority of
cases and they should be supported by objective measures (Takeda et al., 2010).
Several scoring systems are useful for assessing the severity of AP and for deciding
the treatment strategy and the need for transfer to a specialist unit (Takeda et al.,
2010).

Diagnosis

The diagnostic probability of acute pancreatitis is based on the index of suspicion

of clinician, which is largely based on the patient’s history and examination findings
(Figure 1). Revised Atlanta classification (2012) is used for diagnosis of acute
pancreatitis which requires at least 2 of the following three criteria: 1) abdominal

pain consistent with that of AP, 2) biochemical evidence of acute pancreatitis (serum
amylase or lipase elevation >3 times the upper limit of normal), and 3) characteristics
findings of AP seen in cross-sectional abdominal imaging (Banks et al., 2013).

Character of abdominal pain in acute pancreatitis

Abdominal pain consistent of acute pancreatitis means moderate to severe epigastric
pain which is radiating to the back (seen in 40-70% of patients) and lasting for several
hours to days (Tenner et al., 2013; Greenberg et al., 2016). Abdominal pain is the
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Acute pain abdomen (classical pancreatic pain)
(Upper abdominal pain which is radiating to the back and lasting for several hours to days;
increased by eating or drinking; decreased by knee-to-chest/fetal position)

Serum amylase or lipase value
Elevated
(> 3 times of upper limit)

Normal or elevated
but < 3 times of upper limit

v

Acute pancreatitis Cross-sectional abdominal imaging:

ultrasonography (UGS)

v v

Classical USG features Inadequate features to diagnose
of acute pancreatitis acute pancreatitis
Acute pancreatitis CT scan abdomen

Figure 1 — Diagnostic algorithm of acute pancreatitis.

cardinal symptom which occurs in about 95% of cases of AP. Typically pain involves
the upper abdomen or more localized to epigastric area, or left upper quadrant. It
is acute pain without prodromal symptoms which reaches maximum intensity within
minutes to hours and tends to be moderately to intensely severe. The pain tends

to be steady but intensity is increased by eating or drinking (especially alcohol).
Knee-to-chest (fetal position) position decreases the pain intensity by decreasing the
stretch of the pancreas. Due to retroperitoneal location of pancreas, pain is typically
boring and deep in nature. It often radiates in to the lower thoracic region of the
back. About 90% of patients of AP have nausea and vomiting due to peripancreatic
inflammation involving posterior gastric wall which leads to gastroparesis and causing
localized or generalized ileus (Cappell, 2008).

Physical signs of acute pancreatitis

Mild pancreatitis patients usually present with little abdominal tenderness on
palpation but severe pancreatitis may present with severe abdominal tenderness

on palpation, guarding generally localized to the upper abdomen and absence of
bowel sounds due to paralytic ileus (Tenner et al., 2013; Greenberg et al., 2016).

An around 60% patient with AP in early course develops low-grade fever due to
peripancreatic inflammation but does not have evidence of infection. Cullen’s and
Turner signs are seen in about 3% of AP patients and are associated with high
mortality (~ 37%). These signs are usually associated with hemorrhagic pancreatitis
but are not specific to haemorrhage (Meyers el., 1989; Mookadam and Cikes, 2005).

Acute Pancreatitis: Diagnosis and Severity Assessment
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Around 10-20% AP patients have respiratory signs such as pleural effusion, left sided
basal collapse, basal crepitations and wheezing (Baker, 2004).

Biochemical changes in acute pancreatitis (Table 1)

Table 1 — Biochemical changes in acute pancreatitis

Test Specificity (SP) Significances False positive/false
and sensitivity negative results
(SN)
Serum Specificity is A. Lipase has a higher False positive result can be
lipase > 95% when diagnostic accuracy seen in following conditions:
lipase value compared to amylase. 1. Inflammatory bowel disease
> 600 [U/I. 2. Renal insufficiency
B. Elevated serum 3. Appendicitis
Overall (when triglyceride level does 4. Intestinal ischemia
value > 3 times not influence the serum 5. Intestinal obstruction
of ULN) SN and lipase level as happens 6. Intestinal perforation
SP are 80 to 100% in the case of serum 7. Acute cholecystitis
and 50 to 99% amylase. 8. Furosemide use
respectively.
C. Pancreas is the only
source of lipase.
Serum Serum amylase A. Serum amylase level False positive results can be
amylase cut-off level of at least three times the seen in following conditions:

1000 1U/1 has
55-84% sensitivity
and specificity up
to 95%.

upper limit of normal
supports the diagnosis of
acute pancreatitis.

B. Synthesized by pancreas
and salivary glands and

in very small quantities
from other locations such
as fallopian tubes, testes,
lungs, thyroid, tonsils,
breast milk, sweat, tears,
and some malignant
neoplasm.

C. In acute pancreatitis,
serum amylase level
increases quickly within six
hours of onset of disease
and returns to normal
within 3 to 5 days, finally
is excreted by the kidney.

. Macroamylasemia

. Renal failure

. Oesophageal perforation

. Mumps parotitis

. Pregnancy

. Chronic alcoholism

. Post coronary bypass

. Lactic acidosis

. Anorexia nervosa or bulimia

O 00 NOoONUTANWN =

False negative results

(in 19-32% of cases)can be
seen in following conditions:

1. Secondary to chronic alcohol
abuse due to pre-existing
pancreatic injury

2. Hypertriglyceridemia due to
dilutional effects of the lipemia.
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Trypsinogen  Less commonly A. The negative predictive

(TAP) used in routine value of urinary TAP is
clinical practice 99%, therefore negative
due to its low test result can exclude
sensitivity, diagnosis of acute
specificity and pancreatitis.

limited availability.

B. Both serum and
urine concentrations of
trypsinogen rise within
few hours of onset of
acute pancreatitis and
come to normal level
within 3 to 5 days.

Hepatic Elevated in patients with acute pancreatitis caused by alcohol
trans- abuse or biliary pancreatitis.
aminases 1. Serum alanine aminotransferase (ALT) level higher than

threefold or more above normal suggests biliary rather than
alcoholic pancreatitis.

2. ALT level higher than 150 [U/I has 95% positive predictive
value in diagnosing gallstone pancreatitis.

WBC Both are elevated due to systemic inflammatory response

count, CRP in early course of acute AP. However elevation of WBC
count and CRP after 7-10 days of onset (late phase of AP)
indicate infection.

Serum Advised to identify underlying cause of acute pancreatitis.
calcium

and trigly-

ceride level

Serum lipase

Due to its high sensitivity and specificity, serum lipase is the primary diagnostic
serum marker of acute pancreatitis. The specificity (50% to 99%) and sensitivity
(86% to 100%) of lipase are greater than amylase for diagnosis of AP (Gamaste,
1994). Lipase has a higher diagnostic accuracy compared to amylase as the half-life of
elevated amylase is shorter than that of lipase (Matull et al., 2006) and the pancreas
is the only source of lipase. The specificity of lipase is improved by increasing the
threshold to at least three times the upper limit of the normal reference values
(Calleja and Barkin, 1993). At lipase cut-off level of 600 IU/I, reported specificity is
above 95% (Kylanpaa-Back et al., 2002; Matull et al., 2006). Concentration of lipase
in serum increases within 3—6 hours after onset of AP, peaks within 24 hours and
stays around 1-2 weeks before it comes down to the normal level (Matull et al.,
2006; Lippi et al., 2012). Lipase is preferred over amylase in routine clinical practice
(Forsmark and Baillie, 2007). Elevated serum triglyceride level does not influence
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the serum lipase level as happens in the case of serum amylase. Some medical

and surgical conditions such as inflammatory bowel disease, renal insufficiency,
appendicitis, intestinal ischemia, obstruction, perforation, acute cholecystitis may give
false positive result (Matull et al., 2006; Lippi et al., 2012; Meher et al., 2015). Drug
such as furosemide also can increase serum lipase level (Matull et al., 2006).

Serum amylase

Amylase is a glycoside hydrolase primarily synthesized by pancreas and salivary
glands and in very small quantities from other locations such as fallopian tubes,
testes, lungs, thyroid, tonsils, breast milk, sweat, tears, and some malignant
neoplasms. Electrophoresis shows that serum amylase is of two main types such

as P-type amylase from the pancreas, and S-type amylase from the salivary glands.
Serum amylase level at least three times the upper limit of normal supports the
diagnosis of acute pancreatitis. In acute pancreatitis, serum amylase level increases
quickly within six hours of onset of disease and returns to normal within 3 to 5 days,
finally is excreted by the kidney (Smotkin and Tenner, 2002; Rau et al., 2005; Shah
et al., 2010). Serum amylase activity is normal or low in 19-32% of cases at the
time of hospital admission, secondary to chronic alcohol abuse due to pre-existing
pancreatic injury (Clavien et al., 1989; Matull et al., 2006) and hypertriglyceridemia
due to dilutional effects of the lipemia (Yadav et al., 2002; Matull et al., 2006).
Sensitivity and specificity of serum amylase value for diagnosis of AP depend on

its threshold value, and a cut-off serum level of 1000 IU/I has 55-84% sensitivity
and specificity up to 95% (Pieper-Bigelow et al., 1990; Keim et al., 1998; Smith et
al., 2005). Other than acute pancreatitis, several conditions increase serum amylase
level such as macroamylasemia, renal failure, oesophageal perforation, mumps
parotitis, pregnancy, chronic alcoholism, post coronary bypass, lactic acidosis,
anorexia nervosa or bulimia (Pieper-Bigelow et al., 1990; Cappell, 2008). Serum
amylase is being used since a long time for the diagnosis of AP because it is the only
biochemical marker available in many small hospitals.

Trypsinogen

Trypsinogen (TAP) is useful as a diagnostic marker for acute pancreatitis due to
their accuracy, but its use is limited by availability (Matull et al., 2006). Among

two isoenzymes of trypsinogen, trypsinogen-2 shows considerably higher serum
concentrations in AP (Petersson et al., 1999). Both serum and urine concentrations
of trypsinogen rise within few hours of onset of acute pancreatitis and come to
normal level within 3 to 5 days (Petersson et al., 1999; Matull et al., 2006; Lippi et
al., 2012). Dipstick method to detect urinary trysinogen-2 may be devised for rapid
detection of AP but this method is less commonly used in routine clinical practice
due to its low sensitivity, specificity and limited availability (Kamer et al., 2007; Lippi
et al., 2012). Early elevated levels of urinary TAP are associated with severe acute
pancreatitis (Toouli et al., 2002). The negative predictive value of urinary TAP is

Paul J.



Prague Medical Report / Vol. 121 (2020) No. 2, p. 65-86 71)

99%, so negative test result can exclude diagnosis of acute pancreatitis (Kemppainen
etal., 1997).

Other biochemical markers

Leukocytosis is common laboratory finding of AP in early course due to systemic
inflammatory response but in later stage (7 to 10 days after onset of AP) it
indicates infection. Hepatic transaminases level may be elevated in patients with
pancreatitis caused by alcohol abuse or biliary pancreatitis. Around 20% of AP
patients have jaundice and jaundice associated with pancreatitis in the absence of
choledocholithiasis usually is related to hepatocellular involvement (McCollum and
Jordan, 1975). Serum alanine aminotransferases (ALT) level higher than threefold
or more above normal suggests biliary rather than alcoholic pancreatitis (Ammori
et al.,, 2003) and ALT level higher than 150 IU/1 has 95% positive predictive value in
diagnosing gallstone pancreatitis (Tenner et al., 1994). Mild elevation of blood sugar
level is also seen due to decreased insulin secretion and increased glucagon levels.
Serum calcium and triglyceride level should be advised to identify underlying cause of
acute pancreatitis.

Imagines for diagnosis of acute pancreatitis

According to the Revised Atlanta classification (2012), imaging is used in diagnosis
of AP. Imaging is manifold to clarify the diagnosis of AP when the clinical picture is
confusing (when abdominal pain is suggestive of acute pancreatitis but the serum
amylase or lipase assay is less than 3 times the upper limit of normal) (Bollen,
2012).

Ultrasound is frequently used as the first investigation on admission although it
has limited value in the diagnosis of pancreatitis or its complications (Koo et al.,
2010) and may show pancreatic swelling but in only 25-50% of patients with acute
pancreatitis, pancreas is visualised. Pancreas is obscured secondary to bowel gas
in 35% cases during ultrasonography (Gamaste, 1994). The most common cause
of acute pancreatitis is cholelithiasis followed by alcohol intake therefore to detect
cholelithiasis transabdominal ultrasonography should be performed for all patients
at admission (Van Santvoort et al., 2011; Working Group IAPAPAAPG, 2013).
For the detection of cholelithiasis, sensitivity of abdominal ultrasonography is
95% but sensitive for the detection of choledocholithiasis (bile duct stone) is 50%
(O’Connor et al., 1986).

Among all imaging modalities, contrast enhanced CT (CECT) is the standard
technique for overall assessment of acute pancreatitis and its sequelae (Fisher
and Gardner, 2012; Johnson et al., 2014; Zhao et al., 2015). For visualization of
pancreatic pathology, contrast enhanced computed tomography (CT scan) and
magnetic resonance imaging (MRI) of the abdomen are best imaging modalities,
although these investigations are not routinely indicated in patients with mild
AP. CECT abdomen is more accurate than ultrasonography for detection of
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peripancreatic inflammation and intrapancreatic necrosis. CT abdomen should be
done in patients who present with severe pancreatitis or present initially with mild to
moderate pancreatitis but does not improve after several days of supportive therapy.
However CECT is contraindicated in patients who have intravenous contrast allergy
or renal insufficiency.

MRI abdomen is usually advised those who are pregnant (to avoid radiation from
CT), allergic to the contrast used for enhanced CT, and have renal insufficiency
(Zhao et al., 2015). Magnetic resonance cholangiopancreatography (MRCP)
abdomen is also indicated in patients who have altered liver function tests (LFT)
with suspected common bile duct stone or disease but ultrasonography is
inconclusive.

Sensitivity of endoscopic ultrasound (EUS) is greater than MRCP for detection
of common bile duct stone. EUS is usually advised in patients who are pregnant
because of its relative safety during pregnancy and in patients who cannot undergo
MRCP due to presence of internal metallic devices (Cappell, 2008). It is the least
expensive initial investigation for the diagnostic evaluation of patients with idiopathic
acute pancreatitis with gallbladder in situ (Wilcox and Kilgore, 2009).

Endoscopic retrograde cholangiopancreatography (ERCP) can be used with
extreme caution in acute pancreatitis patients and should never be used as a first-line
diagnostic tool in AP (Telem et al., 2009). ERCP should be performed only when
the patient has acute pancreatitis with cholangitis secondary to choledocholithiasis
and when patient with biliary pancreatitis is experiencing worsening jaundice and
clinical deterioration despite maximal supportive therapy (Kapetanos, 2010). There
is no indication for urgent ERCP in patients with mild pancreatitis without cholangitis
(Kapetanos, 2010).

Severity assessment
15-20% of acute pancreatitis patients develop severe disease and have prolonged
hospital stay (Forsmark and Baillie, 2007; Tenner et al., 2013; Greenberg et al.,
2016), and 20 to 30 percent of AP patients develop complications such as necrosis,
organ failure, or both (Mayer et al., 1985; Thomson, 1985). It is very important
to assess severity of acute pancreatitis as early as possible because morbidity and
mortality of AP differ markedly between mild and severe disease (in mild disease
< 5% vs. in severe disease 20-25%) (Tandon, 2013). Detection of severity of AP is
important for early recognition of pancreatic complications, therapeutic decisions,
triage of patients to higher levels of care such as an ICU, and prognostication.
There are several clinical, biochemical, radiological markers and scoring systems
(Table 2) are available to detect severity of AP but clinical monitoring is inadequate
to detect severity and predicting the course of acute pancreatitis because about only
39 percent of severe cases can be detected by clinical assessment (Ranson, 1985).
There are no “gold standard” prognostic score to predict severe acute pancreatitis
(Leppaniemi et al., 2019).
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Table 2 - Different scoring systems for severity assessment of acute
pancreatitis (AP)

Scoring system

Interpretation and mortality (MT)

1. Revised Atlanta
classification
(RAC) of acute
pancreatitis

No organ failure and no systemic or local complications: mild acute
pancreatitis (AP) (MT: 1-2%).

Transient organ failure (<48 hours) and/or local or systemic
complications: moderate AP (MT: ~2%).

Persistent organ failure and/or local or systemic complications: severe
AP (MT: 20-40%).

2. Determinant
based classification

Mild AP: lacks of both (peri) pancreatic necrosis and organ failure.
Moderate AP: sterile (peri) pancreatic necrosis and/or transient organ

(BBC) of AP failure.
Severe AP: presence of either infected (peri) pancreatic necrosis or
persistent organ failure.
Ciritical acute AP: infected (peri) pancreatic necrosis and persistent organ
failure.
3. Ranson’s Score 2 3: severe pancreatitis likely and score < 3: severe pancreatitis is
criteria unlikely.
Score < 3: MT 0-3%; score 3-5: MT 11-15% and score = 6: MT ~40%.
4. Modified It has 10 parameters to assess gallstone pancreatitis.

Ranson’s criteria

5. BISAP (bedside

index of severity in
acute pancreatitis)

score

Cut-off value of BISAP score for prediction of severe AP is > 2.
MT is < 2% when BISAP score 0-2 and > 15% when BISAP score 3-5.

6. APACHE Il scale

APACHE |l score is > 8 points; it is classified as severe acute pancreatitis.
After 48 hours, the APACHE Il score can predict the outcome in 88% of
acute pancreatitis cases.

7. Glasgow score

There is a cut off for severe AP: 2 2 points and scores above 3 also
indicate that the patient is likely to require admission to intensive care
(ICV).

8. The harmless
acute pancreatitis
(HAP) score

HAP score is considered positive if patients have any of these three
criteria.

HAP score 0 indicates patients do not require early aggressive treatments
and advanced radiological screening during the initial stages of the AP.

9. The new
Japanese severity
scoring system
for AP (Japanese
severity score for
acute pancreatitis)

Severe AP is diagnosed when the total prognostic factor score is > 3.
Prognostic factor score 2 4 is the best cut-off value to identify patients
who were at risk for mortality.

10. PANC3 score

The combination of the PANC3 variables was highly predictive of SAP.
(96.43% specificity, 75% sensitivity, 80% positive predictive value, and
95.29% negative predictive value to identify severe acute pancreatitis).
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11. PANC4 score It needs further large studies to prove good results in large scale and its
use in clinical practice.

12. CT severity Mild AP (CTSI: 0-3), moderate AP (CTSI: 4-6), severe AP

index (CTSI) (CTSI: 7-10; MT 17%)

13. Modified Mild AP (score: 0-2), moderate AP (score: 4-6), severe AP
computed (score: 8-10)

tomography

severity index

(MCTSI)

Revised Atlanta classification (RAC) of acute pancreatitis

This system classifies AP into three groups based on presence or absence of
persistent organ failure and local and systemic complications. Mild AP is defined
as no organ failure and no systemic or local complications, and is associated with
rare mortality (1-2%) (Triester and Kowdley, 2002). Moderately severe AP has
transient organ failure (<48 hours) and/or local or systemic complications and

is associated with a low mortality rate of approximately 2% (Vege et al., 2009)
and severe AP has persistent organ failure and/or local or systemic complications
with a mortality rate of approximately 20-40% (Sarr, 2013; Talukdar et al., 2014a;
Meher et al., 2015). The modified Marshall scoring system is used in the Revised
Atlanta classification as the primary method to detect organ failure and includes
measurements from the respiratory (PaO,/FiO, ratio) (score 1: 301-400, score
2: 201-300, score 3: 101-200, score 4: < 100), cardiovascular (systolic blood
pressure) (score 1: < 90 mm Hg but responding to fluid resuscitation therapy,
score 2: < 90 mm Hg but not responding to fluid resuscitation therapy, score

3: <90 mm Hg and pH < 7.3, score 4: < 90 mm Hg and pH < 7.2), and renal
systems (creatinine value) (score 1: 1.5-1.8 mg/d|, score 2: 1.9-3.5 mg/dl, score
3: 3.6-4.9 mg/dl), with a score of 2 or higher for any system indicating organ
failure (Marshall et al., 1995; Thoeni, 2012; Banks et al., 2013). Local complications
are fluid collections (acute peripancreatic fluid collection, pancreatic pseudocyst,
acute necrotic collection, and walled off necrosis), gastric outlet dysfunction,
spleenic vein thrombosis, portal vein thrombosis, and colonic necrosis (Banks

et al., 2013; Sarr, 2013). Systemic complication is defined as renal, circulatory,

or respiratory organ failure or exacerbation of pre-existing comorbidities like
coronary artery disease, congestive cardiac failure, chronic obstructive pulmonary
disease, diabetes, and chronic liver disease due to acute pancreatitis (Sarr, 2013).
The Revised Atlanta classification (RAC) divides course of AP into an early phase,
usually lasting up to 1 week, followed by a late phase which is characterized by
persistent signs and symptoms with systemic or local complications, occurring
only in moderately severe and severe AP and lasting > 1 week and can extend for
months.
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Determinant based classification (DBC) of AP

The primary highlight of the determinant based classification (DBC) is the
introduction of the new group called critical acute pancreatitis. The severity of AP
is classified into four categories based on DBC (mild, moderate, severe, and critical
AP). Mild AP lacks both (peri) pancreatic necrosis and organ failure. Moderate AP
has sterile (peri) pancreatic necrosis and/or transient organ failure. Severe AP is
defined as the presence of either infected (peri) pancreatic necrosis or persistent
organ failure (Dellinger et al., 2012). When AP has both infected (peri) pancreatic
necrosis and persistent organ failure, it is called critical acute pancreatitis. DBC
system has less heterogeneity than RAC system with respect to classification of
moderate acute pancreatitis, which should be noted when using RAC to classify
acute pancreatitis (Qi et al., 2017).

Ranson’s criteria

The Ranson’s criterion is a scoring system to predict severity and mortality of acute
pancreatitis. Dr. John Ranson, a surgeon introduced this criterion in 1974 in his
article “Prognostic signs and the role of operative management in acute pancreatitis”.

Variables in Ranson’s criteria: the score takes 11 variables: 5 of which (patient
older than 55 years, WBC count higher than 16,000/ pl, blood glucose level higher
than 200 mg/dl, serum LDH level higher than 350 IU/I, AST level higher than
250 1U/1) are measured at the time of admission while 6 of these (hematocrit fall
of more than 10%, BUN level increase by more than 8 mg/dl, serum calcium level
lower than 8 mg/dl, PaO, less than 60 mm Hg, base deficit higher than 4 mEq/I,
estimated fluid sequestration > 6 liters) are measured 48 h after admission (Imrie,
2003).

Interpretations of Ranson’s criteria: if the score > 3, severe pancreatitis likely and
if the score < 3, severe pancreatitis is unlikely (Ranson, 1982; Ducarme et al., 2014).
The mortality rises with increasing total scores, 0—-3% mortality in patients with a
score < 3, 11-15% in a score = 3, and 40% when the score is 2 6 (Banks et al.,
2006).

Limitations of Ranson’s criteria: 1) The Ranson score is valid only at 48 hours after
onset of AP. 2) Other scoring systems are superior to Ranson'’s criteria in either
sensitivity or specificity. Sensitivity of Ranson’s score is only 73% and the specificity is
77% for predicting mortality. 3) Ranson’s criteria cannot be used for a paediatric or
adolescent population because Ranson et al. included an age range of approximately
30 to 75 years old in their study (Lautz et al., 2011). 4) Threshold for an abnormal
value for alcoholic and gall stone pancreatitis are not same. 5) It is a poor predictor
of severity (Papachristou et al., 2010).

Modified Ranson’s criteria

The Ranson’s criteria are used to score alcoholic pancreatitis while the modified
criteria including 10 parameters are used to score gallbladder pancreatitis (Shah
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et al., 2017; Hagjer and Kumar, 2018; Waller et al., 2018). It has 10 parameters to
assess gallstone pancreatitis. Five parameters assessed on admission and the other
five at the 48-hour after admission.

BISAP (bedside index of severity in acute pancreatitis) score

This scoring system is easy to use but has only been validated to predict mortality
(Papachristou et al., 2010; Gao et al., 2015). BISAP scoring system is not inferior

to Ranson’s scoring system to predict severity of acute pancreatitis (Parimala

and Beulah, 2019). Ranson’s scores identify severe acute pancreatitis (SAP) more
accurately than BISAP scores (97.4% vs. 69.2%) and specificity of both scores
predicts SAP almost equally (78.4% vs. 77.8%) (Arif et al., 2019). However another
study (systemic review and meta-analysis) showed that compared with BISAP
score, the Ranson criteria and APACHE Il score have higher sensitivity and lower
specificity to predict both severe acute pancreatitis and mortality (Gao et al., 2015).

This score is one of the most accurate and applicable in everyday clinical
practice because of the simplicity and the capability to predict severity, death,
and organ failure (Leppaniemi et al., 2019). BISAP score has fewer variables than
Ranson’s score and APACHE Il score and is cost effective and can be calculated
in emergency setting, so; there is no time delay (Arif et al., 2019). It is a reliable
scoring system to predict severity and organ failure within 24 hours of admission
(Kaushik et al., 2017).

BISAP scoring system includes following components: BUN > 25 mg/dl, impaired
mental status (Glasgow coma scale < 15), SIRS (it is defined as two or more
of the following: 1) temperature of >38.0 °C or <36.0 °C, 2) respiratory rate
> 24 breaths/min or PaCO, < 32 mm Hg, 3) pulse > 90 beats/min, 4) WBC
12,000 cells/mm? or > 10% immature bands), age > 60 years, pleural effusion
detected on chest radiograph.

Cut-off value of BISAP score for prediction of severe AP is 2 2 (Cho et al,,
2015). Another meta-analysis showed that a BISAP score of 3 is reliable to identify
the high-risk AP (Gao et al., 2015). BISAP score showed mortality of < 2% when
score: 0-2 and > 15% when score: 3-5 (Wu et al., 2018). One study from China
demonstrated that the best cut-off value for BISAP is 2 for predicting pancreatic
necrosis and organ failure, and 3 for predicting mortality (Chen et al., 2013).

APACHE Il scale

It can be performed on admission and re-evaluated at any time during the
hospitalization. APACHE Il score includes 11 physiologic components plus patient’s
age, organ insufficiency, neurologic status and postoperative state (Cappell, 2008).
Due to its complicated nature and requirement of long list of parameters, it is not
practical to use in smaller hospitals with limited staff and expertise. After 48 hours,

the APACHE Il score can predict the outcome in 88% of acute pancreatitis cases
(Larvin and McMahon, 1989).
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According to Atlanta Symposium (1992) (Bradley, 1993) and the World Congress
of Gastroenterology Guidelines (2002) (Toouli et al., 2002), when APACHE Il score
is > 8 points; it is classified as severe acute pancreatitis.

Glasgow score

The Glasgow pancreatitis score was created by Blamey et al. in 1984 as a prognostic
factor to identify the severity of AP. It is also called Imrie score and includes eight
of 11 variables used in the Ranson’s criteria, and can be performed within 24 hours
from admission for patients.

This scoring system includes following components: 1) age > 55 years, 2) serum
albumin <32 g/I (3.2 g/dl), 3) arterial PO, on room air < 8 kPa (60 mm Hg), 4)
serum calcium < 2 mmols/| (8 mg/dl), 5) blood glucose > 10.0 mmols/|
(180 mg/dl), 6) serum LDH > 600 units/l, 7) serum urea nitrogen > 16.1 mmols/|
(45 mg/dl), 8) WBC count > 15x10°/1 (15%10°/microlitre).

Each variable in this scoring system has 1 point. Cut-off for severe AP is
> 2 points, and scores above 3 also indicate that the patient is likely to require
admission to intensive care (ICU) (Blamey et al., 1984; Taylor et al., 2005; Mounzer
et al,, 2012).

The harmless acute pancreatitis (HAP) score

This is a simple and useful scoring algorithm which requires three parameters to
identify patients with nonsevere AP. HAP score can predict a non-severe course
within 30-60 min of admission (Lankisch et al., 2009; Talukdar et al., 2014b). This
scoring system has high specificity (97%) and positive predictive value (98%) and
allows physicians to detect AP patients quickly who do not require ICU care, and
potentially those who do not require inpatient treatment at all, and reduce hospital
cost (Lankisch et al., 2009).

HAP score includes three parameters: rebound abdominal tenderness and/or
guarding, serum creatinine serum creatinine of > 2 mg/dl, and hematocrit of > 43
for male and > 39.6 for female patients, at the time of admission. HAP score is
considered positive if patients have any of these three criteria. Presence of each of
these is awarded a score of 1, thus minimum score is 0 and a maximum score is 3
(Talukdar et al., 2014a; Sayrag et al., 2018). HAP score 0 indicates patients do not
require early aggressive treatments and advanced radiological screening during the
initial stages of the AP (Sayrag et al., 2018).

The new Japanese severity scoring system for AP (Japanese severity score for acute
pancreatitis)

This score has good predictive value for in-hospital mortality of acute pancreatitis
patients, and is useful for severity assessment of AP at the initial stage of hospital
admission (Hamada et al., 2013). It includes nine clinical and biochemical parameters
and total score using a scale of 0-9 (Yokoe et al., 2015).
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Based on the Japanese severity criteria, severe AP is diagnosed when the total
prognostic factor score is 2 3 or the contrast-enhanced CT grade is 2 2 (lkeura et
al., 2017). Prognostic factor score 2 4 is the best cut-off value to identify patients
who were at risk for mortality (Ikeura et al., 2017). The Japanese severity scoring
system can be considered non-inferior to Ranson’s score, Glasgow score, and
APACHE Il score for predicting mortality (Ueda et al., 2009; Hamada et al., 2013).

PANC3 score

This scoring system is simple, easy to assess, readily available, and economic. It
includes three factors: serum hematocrit greater than 44 mg/dl, a body mass index
(BMI) greater than 30 mg/kg, and a chest X-ray which reveals a pleural effusion
(Brown et al., 2007). According to Brown et al. (2007), serum hematocrit is the
strongest predictor of SAP and found that all three factors combined had a post-test
likelihood ratio of 99% of developing severe acute pancreatitis. The combination of
the three variables is highly predictive of SAP. PANCS3 score has 96.43% specificity,
75% sensitivity, 80% positive predictive value, and 95.29% negative predictive value
to identify severe acute pancreatitis (Shah et al., 2017). Another study showed that
PANCS3 score has sensitivity of 33% and specificity of 100% (Borges et al., 2017).

PANC4 score

PANCHA4 criterion (two PANC3 markers + urea + platelets / leukocytes) proposed
by Borges et al. (2017) is a score for the prognosis and severity of acute pancreatitis,
but it needs further large studies to prove good results in large scale and its use in
clinical practice.

Amylase and BMI (CAB) score

It is developed to identify patients most likely to develop severe AP based on the
percentage changes in serum level of amylase during the first 2 days after admission
to the hospital and BMI (Kumaravel et al., 2015).

Single markers for predicting ASP

1) On admission, hematocrit value 2 44% or failure of the hematocrit to decrease
at 24 hours after admission is an indicative of SAP in the early stage of the disease
(Berger and Rau, 2007). Absence of hemoconcentration on admission has a high
negative predictive value for the necrosis development after AP (Gardner et al.,
2006). 2) Serum creatinine is a predictor for pancreatic necrosis and an estimated
glomerular filtration rate (GFR) < 90 ml/min per 1.73 m? on admission can predict
pancreatic necrosis (Muddana et al., 2009; Lipinski et al., 2013). 3) Rise in BUN

> 1.8 mmol/I after 48 hours have a high predictive value as a single parameter
SAP (Wu et al., 2011). 4) Rise of C- reactive protein (CRP) > 90 mg/dl from
admission or an absolute value of > 190 mg/dl at 48 h predicts severe AP with the
greatest accuracy (Stirling et al., 2017). C-reactive protein > 150 mg/| can predict
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complications in acute pancreatitis. 5) Procalcitonin (PCT) has been proposed

to be useful marker for the detection of bacterial contamination of pancreatic
necrosis (Rau et al., 1997) and a rapid semiquantitative PCT-assay is suggested to
be valuable in differentiating severe AP from and mild cases (Wereszczynska et al.,
1998). 6) Serum amylase and lipase are poor predictors of severity of AP (Swaroop
et al., 2004). 7) Blood glucose concentration < 6.9 mmol/l on admission has a

high negative predictive value (92%) for pancreatic necrosis and also can serve as a
predictor for severity of AP (Lankisch et al., 2001; Rajaratnam and Martin, 2006).

CT severity index (CTSI)

Optimal timing for initial CT assessment in AP is at least 72-96 hours after onset of
symptoms. Recommendation is to perform multidetector CT with thin collimation
and slice thickness (i.e. 5 mm or less), 1700-150 ml of non-ionic intra-venous contrast
material at a rate of 3 ml/s, during the pancreatic and/or portal venous phase

(i.e. 50-70 seconds delay) (Working Group IAPAPAAPG, 2013).

The Balthazar score (1985) categorizes patients with AP into 5 groups (A to E)
according to pancreatic and peripancreatic changes diagnosed by non-contrast CT
abdomen (Balthazar et al., 1985). The use of CECT to localization of site and/or
extent of pancreatic necrosis enhances the accuracy in prediction of outcome
and high CTSI score correlates with worsening severity and prognosis, pancreatic
infection (Balthazar et al., 1990; Simchuk et al., 2000). CTSI includes Balthazar score
and extent of pancreatic necrosis (score 0: no necrosis, score 1: < 30% necrosis,
score 2: 30-50% necrosis and score 3: > 50% necrosis).

CT severity index of 0 or 1 exhibits 0% mortality rate and no morbidity, while
patients with CTSI of 2 has no mortality and 4% morbidity rate, and CTSI of
7-10 has a 17% mortality rate and 92% complication rate (Balthazar et al., 1990).
Depending on score, pancreatitis is divided into mild (score: 0-3), moderate
(score: 4-6), severe (score: 7-10) (Balthazar et al., 1990).

Modified computed tomography severity index (MCTSI)
This index was developed on 2004. It includes pancreatic swelling or fat
stranding, pancreatic collection(s), presence and extent of parenchymal necrosis,
extrapancreatic complications including vascular, parenchymal, gastrointestinal organs
and pleural effusion and ascites.
Score ranges from 0 to 10. Depending on score, pancreatitis is divided into mild
(score: 0-2), moderate (score: 4-6), severe (score: 8-10) (Mortele et al., 2004).
The MCTSI correlates more closely with patient outcome measures than the
CTSI, with similar inter-observer variability (Sahu et al., 2017). MCTSI has a higher
sensitivity but lower specificity than CTSl in differentiating mild from moderate
and severe acute pancreatitis and also showed significant correlation with clinical
outcome parameters, and good concordance with revised Atlanta classification
grading of severity (Sahu et al., 2017).
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Others radiological index

Several other scores such as pancreatic size index (PSI), mesenteric edema

and peritoneal fluid (MOP) score, extrapancreatic (EP) score, extrapancreatic
inflammation on CT (EPIC) score, and MR severity index (MRSI) have been
evaluated but none of these radiological scoring system were shown to be superior
to clinical scoring systems (Tang et al., 2011; Bollen et al., 2012).

Conclusion

Acute pancreatitis is a potentially fatal disease, with mortality rates ranging from

0 to 25 percent, depending on severity. Therefore, early diagnosis of AP and severity
assessment is important part of management. Revised Atlanta classification (2012)

is commonly used for diagnosis of acute pancreatitis in day to day clinical practice.
Once the diagnosis of AP is made, clinical efforts should simultaneously concentrate
on investigating for the underlying aetiology and to find out severity of disease.

In every-day clinical practice, Revised Atlanta classification system, BISAP score,

HAP score, CT severity index can be used to assess severity of AP because these
scoring systems can be measured at bedside and needs limited components. Severity
assessment is initial main part of AP management because treatment of AP depends
on grade of severity and aetiology.
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