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Assessment of severity of acute pancreatitis over time
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In recent years there has been an increase in the incidence of acute pancreatitis worldwide. In
spite of efforts to improve the treatment and care of patients with acute pancreatitis, to develop imaging
investigations and interventional diagnostic and treatment techniques and to facilitate patients’ access to
them, acute pancreatitis continues to be associated with significant mortality and morbidity, and the
treatment of patients suffering from this disease entails significant costs for healthcare systems.

Researchers are in a permanent quest to get to a global consensus for stratifying the severity
of acute pancreatitis. We need this in order to offer the proper management for each patient diagnosed
with this condition and to improve hospital and health system strategies.

Over the years, it has been attempted to develop algorithms to support a swift assessment of
patients with acute pancreatitis with a prediction of disease severity as close to reality as possible for
optimal management. This has led to the development of classifications of severity and severity scores.
These require a permanent updating to keep up with the technical and technological developments
involved in investigating and treating the patient and encompassing the most recent studies.

The goal of this paper is to go through these classifications and scores, emphasizing factors that
should be taken into account, and reflecting upon their utility and upon the necessity of improving them.
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INTRODUCTION

The annual incidence of acute pancreatitis is
around 4.9 to 35/100,000 persons with a mortality
of 5% [1]. Around 20% of the patients with acute
pancreatitis develop a severe form of disease.
Specialized care centres may encounter high
mortality rates, 10—15%, in the case of severe acute
pancreatitis [2]. Therefore, pancreatitis raises many
concerns in terms of classifications regarding severity.
In the last 50 years many changes have been made
in point of understanding the physiopathology of
acute pancreatitis, diagnosis and therapy. Conservative
treatment and alternatives to surgical technics started
to replace the classical surgical treatment in selected
cases of pancreatitis. The aim of this paper is to
revise the criteria used over time for risk stratification
of patients with acute pancreatitis, according to the
severity and the need for admission in intensive
care units.

SCORING SYSTEMS IN PREDICTING
THE SEVERITY OF ACUTE PANCREATITIS

Starting from the 19" century several attempts
have been made in order to classify the forms of
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acute pancreatitis. Worth mentioning Marseilles,
Cambridge and Marseilles-Rome classifications. Cases
of acute pancreatitis were split into mild and severe
forms. Severe forms were considered accompanied
by multiple system organ failure. Severe forms
associated complications, local or systemic, like:
phlegmon, pseudocyst, abscess [3].

In 1974 a pancreatic surgeon, John Ranson,
introduced Ranson Criteria which were used to
predict prognostic and mortality risk in patients
with acute pancreatitis. Some criteria are collected
at admission (age, glucose, LDH, AST, WBC) and
some are collected at 48 hours from admission (serum
calcium, base deficit, haematocrit, BUN, sequestrated
fluid and hypoxemia). A score >3 indicates severe
acute pancreatitis. Also a score <l predicts low
chances of organ failure and complications and
low mortality rates. Sensibility and specificity of
the score are low. After 1993, about 110 studies
concluded that the Ranson score had a low
predictive value. The advantage of Ranson Criteria
is that the patients with severe forms of pancreatitis
are ruled out. Yet, the 48 hours for collecting data
slows the adoption of optimal therapeutic behaviours
in severe cases, which represents a disadvantage.
Another inconvenient is the fact that the score can
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be used only once, in the initial moment of the
disease [3, 4].

In 1981, William Knaus, an American intensivist
developed the APACHE score (Acute Physiology
and Chronic Health Evaluation). The score was
revised four times, but the second revision,
APACHE 1, is the most used, universally accepted.
APACHE 1I score includes about 14 criteria like:
past history of organ failure or deficiency (NYHA
IV, chronic kidney disease that requires dialysis,
cirrhosis), temperature, mean arterial pressure, age,
respiratory rate, heart rate, white blood cell count,
sodium, potassium, arterial blood pH, creatinine,
haematocrit, Glasgow Coma Scale, blood
oxygenation. The worst results from the first
24 hours are taken into account. Although the
APACHE score is intended to evaluate the mortality
in intensive care unit, it has high sensitivity for
predicting complicated acute pancreatitis. Basically
the score involves the chronic medical status of the
patient and the acute illness in order to assess
severity. This score has a good negative predictive
value and a poor positive predictive value. It is
considered that a score <8 implies a mortality rate
<4% and a score >8 implies a mortality of 11-18%.
Major advantages of this score are: data can be
collected in 24 hours in comparison with Ranson
criteria where 48 hours were needed and the score
can be used daily for monitoring the evolution of
the disease. A disadvantage is the complexity of
the score (too many variables and some of them
may not be available outside ICU) and the incapacity
of differentiating between interstitial and necrotic
acute pancreatitis and between sterile or infected
necrosis [2, 5, 6, 7].

In France, in 1983, Le Gall et al. established
The Simplified Acute Physiology Score model
(SAPS). This is a version of the APACHE score. It
was made public and updated immediately after
APACHE score and is usually used in intensive
care unit in comparison with the APACHE score.
It predicts mortality with a sensitivity of 87.5% and
a specificity of 77.8%. SAPS takes into account
12 variables documented in the first 24 hours of
admission, the age and the comorbidities. It is
suggested in literature to associate different scores
such as SAPS II and Balthazar score to increase
the accuracy of the prognosis [8, 9].

The Systemic Inflammatory Response Syndrome
(SIRS) criteria were as follows: temperature >38°C
or <36°C, heart rate >90 bpm, respiratory rate
>24 breaths/minute, leucocytosis >12,000/mm’.
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For a systemic inflammatory response syndrome,
two criteria are needed. Fulfilling the four criteria
pointed to a severity diagnosis. Pediatric criteria
were different, being related to normal physiological
values based on age [10].

BISAP score (Bedside Index for Severity in
Acute Pancreatitis) also predicts mortality risk.
Data used from the very first 24 hours are: urea,
Glasgow Coma Scale, evidence of SIRS, age and
presence of pleural effusion. A null score would
associate a mortality of less than 1%, while patients
with a maximum score of five have a mortality rate
of 22%. The validation cohort showed similar
performance for predicting mortality for BISAP
score comparative to APACHE II score, but it was
not validated for predicting the length of hospital
stay, the need for intensive care or intervention.
The advantage of the score is that this uses fewer
variables, which makes this score simpler to use, more
adequate for emergency department [11-13].

Glasgow Pancreatitis Score was elaborated
by Blamley et al. in 1984. The system predicts the
severity of acute pancreatitis by considering the
following items: Partial Pressure of Oxygen (PO,)
on room air <60 mmHg, age >55, serum albumin
<32 g/1, serum LDH >600 units/L, serum urea
nitrogen >45 mg/dL, serum calcium <8mg/dL,
WBC >15000, blood glucose >180 mg/dl. A score
>2 reveals a severe case. A score >3 shows that the
patient is likely to need ICU admission [14].

In 2007 a retrospective cohort study of a
large multicentre intensive care database developed
a new outcome prediction score — The Pancreatitis
Outcome Prediction Score (POP Score) for high-
risk patients. There were studied 2,462 patients
from 159 UK intensive care units. The score
identifies the patients that may benefit from more
aggressive management [15].

An algorithm for rapid initial stratification of
non severe disease was elaborated — the Harmless
Acute Pancreatitis Score (HAPS). The aim of the
score is to identify the patients with a first attack of
acute pancreatitis who do not need intensive care
unit admission. The score included only three
parameters: no guarding and/or rebound tenderness,
a normal haematocrit level and a normal serum
creatinine level. The advantage of the score is that
patients with mild form of acute pancreatitis that
don’t need intensive care or even inpatient treatment
can be identified in the first 30 minutes after
admission. This score is very simple to perform
and may save hospital costs [16, 17].
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Other scores predict the severity of acute
pancreatitis according the organ failure as: Goris
Score, Marshall Score, Modified Marshall System,
Bernard Organ Failure Score, SOFA Score, Logistic
organ dysfunction system score. So, modified
Marshall System use the next parameters: the
respiratory status (PaO,/FiO,), renal status (serum
creatinine) and cardiovascular status (systolic blood
pressure). The maximum score for each system is 4.
A score >2, for any of the systems, for over 48 hours
defines persistent organ failure, while the same
score for less than 48 hours is considered as transient
organ failure. The Modified Marshall System is
mentioned in the Revised Atlanta Classification
[3]. The advantages of this system are: the ability
to stratify the severity of the disease, it is simple to
use, and it can be applied across international centres.

The Sequential Organ Failure Assessment Score
(SOFA score), first known as sepsis related organ
failure assessment score, sums up six different
scores, a score for each of the following systems:
cardiovascular, hepatic, urinary, respiratory,
coagulation and nervous. The score is used to
evaluate the organ failure, therefore predicting the
clinical outcomes of critically ill patients. This score
was improved, thus Quick SOFA Score (qSOFA
Score) was elaborated in February 2016. The gSOFA
Score suggests high risk of poor outcome in patients
with suspected infection. This score is much simpler
because it involves only three clinical criteria
(low blood pressure <100 mmHg, respiratory rate
>22 breaths/min and any altered mental state,
Glasgow Coma Scale (GCS <14). If the score is
2 or 3, the patient is close to the onset of infection
and has a higher risk of death and a probability for
a longer ICU stay. Therefore, The Third International
Consensus Definitions for Sepsis and Septic Shock
(Sepsis-3) considers SIRS criteria definitions of
sepsis have too many limitations and need to be
replaced with qSOFA to identify patients with
infection who are likely to be septic [18].

In parallel, severity scores based on data from
imaging investigations have been developed —
Balthazar Score, CT severity index (CTSI), Modified
CTSI. The presence and the extension of the
pancreatic necrosis associated to the inflammatory
changes are correlated with the severity of acute
pancreatitis. The CT scan may show pancreatic
necrosis and inflammatory changes. In this case
there is a high probability of complications and
unfavourable evolution. The result of the CT scan
influences the therapeutic decision.

The promoter of these scores was the Balthazar
score. It evaluates the prognosis based on the
appearance of CT scan. The imaging describes
5 classes: A — normal pancreas, B — enlarged pancreas
with an intrapancreatic fluid collection, C — class B
changes associated with peripancreatic fat infiltration,
D — changes in class C are added a single remote
liquid collection and E — the occurrence encountered
in class B and at least 2 remote collections or the
presence of pancreatic or peripancreatic gas bubbles.
Classes A and B have a favourable evolution.
Classes C, D and E may evolve with complications
such as pancreatic abscesses [19, 20].

The CT Severity Index sums the Balthazar
score and the extent of pancreatic necrosis. When
grading the extent of pancreatic necrosis, for no
necrosis there is score 0, for necrosis <30% — score 2,
necrosis between 30% and 50% — score 4 and
necrosis >50% — score 6. Thus, the maximum CTSI
score is 10. A score between 03 reveals a mild acute
pancreatitis. CTSI from 4-6 inclines to moderate
acute pancreatitis. 7—10 points raises concern for
severe acute pancreatitis. Studies show a good
correlation between clinical scores and imaging
scores, therefore imaging is not necessary for
assessing severity of pancreatitis [8]. Modified CTSI
was evaluating pancreatic inflammation (2 points
for intrinsic pancreatic abnormalities, 4 for fluid
collection or peripancreatic fat necrosis), pancreatic
necrosis (2 points for less than 30% necrosis and 4
for more than 30%) and extra pancreatic complications
(2 points). Mild acute pancreatitis would sum up
0-2 points, moderate acute pancreatitis 4—6 points
and severe acute pancreatitis encounters a score of
8-10[19, 21, 22].

Until 2002 there were no scoring systems for
children for predicting severity in acute pancreatitis.
DeBanto conducted a study on 301 admissions of
children with acute pancreatitis, following eight
parameters (age, weight, white blood cell count, LDH,
calcium at 48 hours, albumin at 48 hours, fluid
sequestration in 48 hours, rise in urea in 48 hours).
The new score — Pediatric Acute Pancreatitis Score —
had a better sensitivity and a better negative predictive
value than Ranson and Glasgow scores, while the
specificity and positive predictive value were closer
to Ranson and Glasgow scores [23].

The Atlanta Classification of 1992 was the
first attempt of a global consensus regarding acute
pancreatitis and of establishing a clear classification
system. It relied on Ranson Criteria and on Apache
Score. Two revisions, 2007 and 2013 followed. The
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Revised Atlanta Classification includes definitions
for diagnostic of acute pancreatitis, definitions of
complications and of the morphology changes
encountered in acute pancreatitis. Two types of
pancreatitis are described: interstitial and necrotic.
Three levels of severity of the disease are considered:
mild, moderately severe, and severe. Mild acute
pancreatitis would not develop organ failure and
complications and would resolve during the first
week. The moderately severe form means acute
pancreatitis with transient organ failure (developed
and limited during the first 48 hours) with or without
complications. Local complications included fluid
collections, colonic necrosis, thrombosis of the
splenic and portal veins, gastric dysfunction. In the
moderately severe form, acute pancreatitis could
lead to decompensation of chronic conditions such
as coronary disease, chronic obstructive pulmonary
obstruction, diabetes, congestive cardiac failure or
chronic liver disease. Severe acute pancreatitis
associates persistent organ failure (develops and
persists over 48 hours). This revision relies on
Marshall Score and SIRS. Pancreatic enzymes
were important for diagnosis, but not for predicting
severity. Predicting severity in the first week is
based on clinical parameters. Thus, if a patient
with acute pancreatitis would develop persistent
systemic inflammatory response syndrome should
be classified temporarily as having severe acute
pancreatitis. The gastrointestinal bleeding is no
longer a criteria for organ failure [4, 9]. The scope
of this classification is to identify rapidly patients
with a bad prognostic and apply an aggressive
management, if necessary consider transfer to ICU
or transfer to a tertiary medical centre. The advantage
of this classification is the evaluation of the acute
pancreatitis as a dynamic process, the level of
severity can differ in time. A disadvantage of this
classification is that it does not point out the
patients that may need surgical treatment.
Therefore, in 2012, a new international
classification of acute pancreatitis — Determinant
Based Classification was developed. It was a new
concept based of the multidisciplinary contribution
of all researchers involved in clinical research on
acute pancreatitis. The determinants of the severity of
acute pancreatitis could be local, such as pancreatic
necrosis or peripancreatic necrosis, or systemic,
such as organ failure. Organ failure is defined as a
SOFA score >2 or if inotropic support is initiated
with or without serum creatinine higher than 2 mg/dl
with or without PaO,/FiO, <300 mmHg. Mild acute

pancreatitis requires the absence of necrosis or
organ failure. Moderate form is characterized by
sterile necrosis with or without transient organ
failure. Severe acute pancreatitis requires infected
necrosis or persistent organ failure. The fourth group
is critical acute pancreatitis and sums up both infected
necrosis and organ failure, with the highest mortality,
respectively 43%. A disadvantage of this classification
is that it does not document the dynamics of organ
failure. Determinant Based Classification does not
include definitions of fluid collections and does not
take into account gastric dysfunction, portal or splenic
vein thrombosis, and colonic necrosis as local
complications, and does not take into consideration
systemic complication in the classification of
severity [3, 9].

COMPARISON OF SCORING SYSTEMS

Scoring systems are used simultaneously,
therefore comparison studies are developed.
Sometimes studies can validate and compare to
other scoring systems or with previous versions of
the same system.

In 2013, Nawaz H. and colleagues compared
The Atlanta Classification, Revised Atlanta
Classification and Determinant Based Classification
studying 256 patients with acute pancreatitis. Clinical
outcomes like mortality, ICU admission, need for
intervention, length of stay in ICU, total hospital stay
were evaluated. Both Revised Atlanta Classification
and Determinant Based Classification appeared to
be superior to the previous Atlanta Classification.
Revised Atlanta Classification seem to better
predict length of hospital stay and Determinant
Based Classification predicted better the need for
intervention [24].

In 2014 a Spanish study involved 459 patients
with 543 acute pancreatitis episodes. The study
concluded that both systems, Revised Atlanta
Classification and Determinant Based Classification
were accurate in classifying the severity and the
predicted clinical outcomes were similar [25].

The Chinese comparison study from the same
year, conducted on 553 patients, aimed to validate
the Revised Atlanta Classification and to compare it
to Atlanta Classification. It was emphasized the need
for assessing clinical outcome of patients with severe
acute pancreatitis with infected necrosis separately
from those without infected necrosis [3, 9].

Yet, none of these classification can predict
the progression from one severity group to another.
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In 2002, Ranson Score, APACHE II and
APACHE III were compared in a study and proved
the same accuracy in predicting the clinical outcomes.
153 patients were assessed prospectively [26].

In 2010, BISAP score proved itself accurate,
clinically relevant, easy to work with and with
similar prediction value as the traditional systems
(Ranson, APACHE, CTSI) [26].

A retrospective study in a tertiary care centre
in China that enrolled 155 patients evaluated the
predictive capacity of BISAP score, APACHE II,
Ranson score and the Revised Atlanta Classification.
BISAP turned out to be a promising way of
prognostication, but needed further multicentre
validation [27].

In 2015, a Chinese meta-analysis that involved
twelve cohorts from ten different studies concluded
that BISAP outperformed in specificity, in comparison
to Ranson Score and APACHE II, but had a
suboptimal sensitivity for mortality and for severity
of acute pancreatitis, the same as SAPS [7, 28].

An Iranian study compared SAPS II with
APACHE scores in terms of predicting short term
hospital mortality regarding surgical ICU patients.
202 patients admitted in ICU after surgery were
assessed. Discrimination (ability to classify patients
into survivors and non-survivors) was great for
APACHE 1I score and acceptable for APACHE III
and SAPS II. So was calibration (how closely
estimated probabilities of mortality correlate with
the observed mortality). Therefore, APACHE II has
a better ability to predict mortality in surgical patients
admitted in ICU after surgery than APACHE III or
SAPS 11[29].

There are three scores that include SIRS
criteria — BISAP score, Japanese Severity Score for
acute pancreatitis and Pediatric JPN score. The
latter uses the pediatric SIRS criteria.

The age threshold that would influence the
severity of acute pancreatitis varies according to
the score used (Ranson score >55 years, BISAP
score >60 years, Glasgow score >55 years, APACHE
score >44 years, The Japanese Criteria >70 years,
SAPS score >40).

APACHE and SAPS take into account the
previous health status of the patient.

The renal status is the most common variable
and it is considered by all the severity scoring systems
except qSOFA. Renal status implies laboratory tests
like serum creatinine, serum urea, serum sodium,
serum potassium or measure of the urine output.

Most of the scores determine patients at risk,
while HAPS identifies patients that are not at risk.

DISCUSSIONS

The scoring systems that need 48 hours for
collecting data delay the therapeutic decision.
Therefore, scoring systems that need only 24 hours
or less are preferable. Scores that can be used daily
help to closely monitor the evolution of the disease
and the evolution of the severity of the disease.

All the scoring systems are limited because
they can only quantify each factor, whether is clinical,
biological or imagistic in an equal manner. Interactions
between factors, the capacity of amplifying one
another’s effect is not yet established by any of the
scores. Also none of the scores predict which
complication and when might appear.

No laboratory test can accurately predict, on
its own, the severity of acute pancreatitis. Yet, a
CRP >150 mg/L measured at 48 hours is important
for discriminating patients with severe acute pancreatitis
[9, 30, 31, 32].

Scoring systems based on imaging factors are
not useful for predicting severity in the initial phase
of the disease. They can be used to supplementary
evaluate the patient.

Scoring systems that rely on organ failure
evaluation are the most accurate

The recommendations of the American
Association of Gastroenterology are the following:
the prediction of the severity of the disease should
be done using the APACHE Score (a severe form
of acute pancreatitis is considered for an APACHE
score >8), patients with severe acute pancreatitis
have to be considered for admission in ICU, patients
with severe acute pancreatitis and signs of organ
failure in the first 72 hours should undergo a CT
scan to evaluate the level of pancreatic necrosis
and a level of CRP > 150 mg/1 in the first 48 hours
should be taken into account when evaluating a
patient with acute pancreatitis [2, 33].

There is a consistent need of classifications
of severity of disease and severity assessment scores
for optimal triage, universal language regarding
acute pancreatitis and for providing more accurate
information to patients and their families.

An optimal triage, to determine the priority
of patients’ treatments based on severity of their
condition is an action that needs to be thought both
from a micro perspective (patient centred perspective)
and a macro perspective (care unit perspective,
hospital perspective). Therefore, a correct and
rapid triage would promote fast access to proper
investigations, treatments and interventions (sometimes
lifesaving) and would place the patient in the right
place to be (medical care unit, surgical care unit or
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intensive care unit or referral to an advanced care
centre).

Since all medical actions (investigation,
treatment, intervention, admission in different care
units of the hospital) are money-related, proper
management of the patient leads to optimal costs.
For example, if a patient with a mild form of disease
and a good prognostic is admitted in intensive care
unit, the costs would be raised, or if a patient with
a severe form of disease and bad prognostic is
admitted in a medical care unit, the negative evolution
of the disease might escalade, the patient would
eventually be admitted to ICU with higher financial
costs and sometimes with the loss of the patient.

In order to treat acute pancreatitis thoroughly,
with good results, there is a need to study worldwide,
to capture the particularities of different populations,
geographical areas, the economic and climate
influences. These studies need comparison. Therefore,
there is a need for a common language, common
terms, definitions, scores, and classifications of
severity of the disease.

Developed countries lead the world in medical
research: the United States of America, European
countries, Australia, China, Japan [34]. These have
the financial means and interests. The Asian and
African continents are struggling to improve medical
research. For example the African continent is
considered to be a good environment for conducting
clinical trials because of the diversity of the
population, because most of the population has not
been exposed to pharmaceutically drugs and because
on the continent are encountered a variety of diseases
considered endemic for developing countries [35].

When developing classifications and scores
of severity of disease it is important to study both
males and females and decide upon differences and
conduct different studies on adults and children.
There are ethical issues that complicate research

studies on women such as pregnancy, menstruation.
Ethical issues are involved also in studying children
and risks are to be taken into account such as the
radiation effect. Moreover, there is also the reluctance
of parents to subscribe their children for research.

CONCLUSIONS

Web-based communication from primary care
centres to secondary and tertiary care centres has
major importance in the study of acute pancreatitis.
This should be encouraged by national, continental
and international societies for surgery, gastroenterology,
emergency medicine, intensive care and primary
medicine. Primary and secondary care centres should
be involved in research, in order to gain more
experience and to keep the physicians updated and
interested in the subject. Nevertheless, multicentre
studies that collect data from primary, secondary
and tertiary care centres proved to be most reliable.
Collected data for studies, documentation of particular
situations or cases, updates for guidelines and new
research results should be communicated to all
care centres.

Each clinic should develop a comparative
study between the available scores in order to
choose the ones that are more appropriate for that
particular place. Professional experience, service
experience, tools availability are factors that influence
the decision upon which score is applicable in a
certain care centre.

Future updates of the scores for the severity
of acute pancreatitis or the new scores that will be
developed should take into account other variables
such as sex, altitude, race, the local incidence of
nosocomial infections for a more accurate prediction
of the outcome and for advancing towards customized
healthcare.

In ultimii ani s-a inregistrat o crestere a incidentei pancreatitei acute la
nivel mondial. In ciuda eforturilor de a imbundtiti tratamentul si ingrijirea
pacientilor cu pancreatita acutd, de a dezvolta investigatii imagistice si tehnici de
diagnostic si tratament interventionale si de a facilita accesul pacientilor la
acestea, pancreatita acutd continud sd fie asociatd cu o mortalitate si o
morbiditate semnificative si tratamentul pacientilor care suferd de aceasta boald
implica costuri ridicate pentru sistemele de sandtate.

Cercetatorii sunt intr-o permanentd incercare de a ajunge la un consens in
ceea ce priveste clasificarea severitatii pancreatitei acute. Avem nevoie de acest
lucru pentru a oferi un management adecvat pentru fiecare pacient diagnosticat cu
aceasta afectiune si pentru a imbundatati strategiile de actiune la nivel de spital si

de sistem de sandtate.
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De-a lungul anilor s-a incercat dezvoltarea unor algoritmi care sa sustind o
evaluare rapida a pacientilor cu pancreatita acutd cu o prezicere a gravitatii bolii
cdt mai aproape de realitate pentru un management optim. Aceasta a dus la
dezvoltarea clasificarilor si scorurilor de severitate. Acestea necesita o actualizare
permanentd pentru a fi la curent cu evolutiile tehnice si tehnologice implicate in
investigarea §i tratarea pacientului si inglobarea celor mai recente studii.

Scopul acestei lucrari este parcurgerea acestor clasificari si scoruri,
subliniind factorii care ar trebui sa fie luati in considerare si importanta reflectarii
la utilitatea lor si la necesitatea imbunatatirii acestora.
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