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ABSTRACT

Guidelines for the management of acute pancreatitis (AP) are based on the Western experience, which may be difficult to extrapolate
in India due to socioeconomic constraints. Hence, modifications based on the available resources and referral patterns should be
introduced so as to ensure appropriate care. We reviewed the current literature on the management of AP available in English on
Medline and proposed guidelines locally applicable. Patients of AP presenting with systemic inflammatory response syndrome are
at risk of moderate-severe pancreatitis and hence, should be referred to a tertiary center early. The vast majority of patients with
AP have mild disease and can be managed at smaller centers. Early aggressive fluid resuscitation with controlled fluid expansion,
early enteral nutrition, and culture-directed antibiotics improve outcomes in AP. Infected pancreatic necrosis should be managed in
a tertiary care hospital within a multidisciplinary setup. The “step up” approach involving antibiotics, percutaneous drainage, and
minimally invasive necrosectomy instituted sequentially based on clinical response has improved the outcomes in this subgroup
of patients.
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in AP aims to reverse gut insult and promote gut mucosal
integrity.

Introduction

The treatment of acute pancreatitis (AP) is essentially

supportive as there is no available modality to reverse the  This review presents the current concepts in the management of

progression of inflammation once initiated.!! It is increasingly AP, We also outline our institutional management strategy and

being recognized that maintenance of gutintegrity is the most  have made recommendations relevant to the practice in India.

important determinant of outcome in AP.”) Gut hypoxia
secondary to hypovolemia and the systemic inflammatory Diagnosis and Severity Scoring
response syndrome (SIRS) secondary to AP lead to increased

translocation of gut flora. This further perpetuates the
SIRS and predisposes to gut-related systemic and pancreatic
infection. Hence, a large part of the management strategy
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The diagnosis of AP is made if two out of the three following
criteria are present: Characteristic epigastric pain with
radiation to the back, a 3-fold rise in serum amylase/lipase
levels above baseline, and characteristic findings in abdominal
imaging (ultrasonography/contrast-enhanced computed
tomography [CT]/magnetic resonance imaging [MRI]).F! Several
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severity scoring systems have been proposed to prognosticate
AP and decide on an appropriate level of care at admission. The
Ranson, Glasgow, APACHE 11, and bedside index for severity
assessment in pancreatitis are clinical- and biochemical- based
scoring systems that are widely used and have sensitivities and
specificities ranging from 70% to 90% in predicting severe
AP (SAP).T Howevet, these systems requite 48 h for completion
and include various parameters that may not be available at all
centers.

The presence of organ failure and SIRS at presentation is
increasingly being recognized as severity predictors in AP In
addition, the persistence of SIRS and organ failure despite 48 h
of intense medical management is considered a poor prognostic
sign.® SIRS at admission was found to have a sensitivity of
80.6% and a specificity of 65.9% for prediction of SAP.M The
revised Atlanta Classification of 2012 recognizes organ failure
at presentation and its persistence beyond 48 h after admission
as criteria to measure severity [Table 1]. The modified Marshall’s
scoring system is used to define organ failure in the three
most commonly affected organs in AP including the renal,
cardiovascular, and respiratory systems [Table 2]. In the Indian
context, peripheral hospitals are unlikely to have facilities to
prognosticate AP severity based on the available criteria. We
propose that patients presenting with SIRS be referred to a
higher care center.

Fluid Resuscitation

Patients with AP are usually severely fluid depleted secondary
to third spacing and vomiting. The hypovolemia and attending
circulatory shock cause preferential diversion of blood from
the splanchnic circulation to increase cardiac output and ensure
adequate perfusion of vital organs.>'” Despite the ability of
the intestine to increase oxygen extraction from the blood,
prolonged hypoperfusion causes intestinal ischemia. This in
turn leads to increased gut permeability and translocation of gut
flora into the circulation perpetuating the already existing SIRS
and predisposing to infection.!'"”? Following fluid resuscitation,

Table 1: Revised Atlanta Classification!!®!

Severity Features
Mild No organ failure

No local/systemic complications*
Moderate Organ failure <48 h

Local or systemic complications
Severe Organ failure >48 h

*Peripancreatic collection, necrosis, exacerbation of comorbidity

adequacy of splanchnic perfusion is the last to be restored, and
hence intestinal ischemia may well persist despite the patient
appearing well hydrated.” In addition, the inflammatory state of
AP increases the metabolic demand and hence, the requirement
for oxygen necessitating a higher than normal perfusion. Hence,
adequate fluid resuscitation is imperative eatly in the course of
AP. The issue of fluid resuscitation needs to be discussed in
the context of the amount of fluid and the rate at which it is to
be administered, the type of fluid used, and the end points of
resuscitation.

Itis increasingly being recognized that controlled fluid expansion
with eatly aggressive resuscitation results in a better outcome
although without any impact on the incidence or extent of
pancreatic necrosis. Two trials from the Mayo clinic confirmed
that aggressive fluid resuscitation defined as administration of
greater than one-third the 72 h fluid volume within the first 24 h
resulted in a decreased incidence of organ failure, decreased SIRS
scores, and lower Intensive Care Unit and in hospital stay.!'"'?
These studies are, however, constrained by the retrospective
nature over a 24 years period. On the other hand, there are
studies that have demonstrated the pitfalls of early aggressive
resuscitation and have hence recommended a controlled fluid
expansion.’!1 A retrospective, Swedish study demonstrated that
administration of >4 L of fluid within the initial 24 h increased
the incidence of lung complications including atelectasis,
pneumonia, and effusions although not that of pulmonary
edema.™ It was however noted that patients who received a
larger amount of fluids were sicker at presentation. A prospective,
cohort, Spanish study involving 247 AP patients demonstrated
that patients administered >4.1 L. during the first 24 h had an
increased incidence of pancreatic collections, persistent organ
failure including respiratory and renal insufficiency.'" We
administer a bolus of 1 L normal saline (NS) in endoscopic
retrograde (ER) followed by 150—200 ml/h for the first 48 h with
allowances for patients with renal/cardiac failure.

The type of fluid to be used for initial resuscitation in AP is still a
matter of debate. Crystalloids, colloids, albumin, and hypertonic
saline have all been tried in either experimental or clinical
studies. A randomized, controlled trial (RCT) comparing Ringer
lactate (RL) and NS showed that the former was associated with
lesser SIRS and greater reduction in C-reactive protein in patients
with AP An experimental study on mice using Ringet’s ethyl
pyruvate solution (lactate replaced by ethyl pyruvate) showed that
pyruvate being a potent antioxidant reduced pancreatic edema
and necrosis consequently decreasing end-organ injury and
improving survival in mice with necrotizing pancreatitis.?” The

Table 2: Modified Marshall scoring system for organ failure!*!

Organ system Score

0 1 2 3 4
Respiratory (PaO,/FiO,) >400 301-400 201-300 101-200 <101
Renal* (serum creatinine), mg/dL <15 1.51-1.9 1.91-3.5 3.51-5.0 >5.0
Cardiovascular (systolic BP) >90 <90 (fluid responsive) <90 (fluid nonresponsive) <90 (pH <7.3) <90 (pH <7.2)
*Modification required for patients with preexistent renal failure. Score of =2 indicates organ failure. BP: Blood pressure
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use of hypertonic saline is evoking interest as, besides restoring
the intravascular volume it enhances myocardial contractility and
peripheral tissue perfusion, restores pancreatic microcirculation
by shrinking edematous endothelial cells and inhibits leukocyte
adhesion and transmigration. The beneficial effect of hypertonic
saline in dampening the florid inflammatory response that
accompanies AP has been demonstrated in a number of
experimental studies.”? However, the risk of central pontine
myelinolysis and renal failure noted in burns patients precludes
its widespread acceptance as a resuscitation solution in AP. We
alternate RL and NS as the resuscitation fluid.

Endpoints of resuscitation should reflect the adequacy of
splanchnic perfusion. However, as stated eatlier, the splanchnic
perfusion is the last to be restored and hence, the usual
parameters used to gauge hydration may not be adequate. At
present, there are no clinically acceptable markers for splanchnic
perfusion. Apart from hemodynamic parameters and urine
output, normalization of hematocrit (HCT) and blood urea
nitrogen (BUN) has been associated with improved outcome.['**
Hence, we have adopted normalization of HCT and BUN as
the end point of our resuscitation and aimed to do this within
48 h of admission.

Role of Imaging in Acute Pancreatitis

A contrast-enhanced CT scan remains the gold standard for
imaging the pancreas. However, it is indicated at presentation
only in case of a diagnostic dilemma. CT is most useful in
differentiating a case of necrotizing pancreatitis from mild
edematous pancreatitis.” However, a CT taken before 72 h may
underestimate the degree of pancreatic necrosis as the extent may
not be well defined until 72 h.”*? Optimal time for CT assessment
is 72-96 h after the onset of symptoms.?” Repeat studies are
recommended where any invasive intervention is contemplated
in patients who do not respond clinically to treatment or in
case of changing clinical status.”) CT guidance may be used
for radiological drainage of infected collections or fine-needle
aspiration of the necrotic pancreas to rule out infection.

An early ultrasound scan is indicated in all cases of pancreatitis
to rule out biliary etiology particularly so in patients with
a history and biochemical indicators of cholelithiasis. The
presence of confirmed choledocholithiasis is an indication for
ER cholangiopancreatography (ERCP) and stone extraction. The
timing of ERCP depends on the clinical status of the patient.
A meta-analysis of seven RCTs concluded that eatly ERCP
(<72h of pain onset) in cases of acute biliary pancreatitis without
cholangitis did not result in a significant reduction in the overall
complications (P = 0.38) or a decrease in mortality (P = 0.88).*
Urgent therapeutic ERCP (<24 h of pain onset) is however
advised in cases of biliary pancreatitis with cholangitis even in
the absence of documented evidence of stone impaction.””
However, in cases of biliary pancreatitis without cholangitis,
MRCP and EUS may be used to confirm the presence of
choledocholithiasis prior to ERCP!

Journal of Family Medicine and Primary Care

MRI is an alternate modality with an equivalent diagnostic value
as CT when a contrast cannot be administered due to impending
renal failure. T2-weighted image sequences identify the presence
and extent of necrosis.’” MRI has the additional advantage of
avoiding ionizing radiation and is supetior to CT in differentiating
inflammatory fluid collections from liquefied necrosis.’"
However, MRI has the disadvantages of being difficult to use in
acutely ill patient on multiple supports, longer acquisition times,
and inability to perform simultaneous percutaneous procedures
in contrast to CT.

Our patients get an ultrasound of the abdomen as the first
investigation within 24 h of admission. A CT scan after 72
h of admission is performed in patients who clinically have
severe pancreatitis. Follow-up CT scans are performed for
patients failing to recover or those who deteriorate, with a view
to diagnose and treat local complications. MRI is restricted to
patients who have suspected biliary pancreatitis but equivocal
ultrasound findings. Patients with biliary pancreatitis and
confirmed stone in the bile duct have an ERCP within 48 h of
admission, while those with cholangitis have one within 24 h.

Nutrition in Acute Pancreatitis

The traditional management of AP propounded the concept
of “pancreatic rest” wherein patients were kept fasting as
oral intake was thought to stimulate the pancreas and worsen
pancreatitis. Hence, the patient had to be maintained on total
parenteral nutrition (TPN) until oral intake was instituted. This
concept was challenged after the pathophysiological mechanisms
underlying the relationship between AP, gut permeability, and
infection were elucidated.” Enteral nutrition (EN) was found
to maintain mucosal integrity, prevent mucosal atrophy, and
secures the tight junctions between mucosal cells thereby
reducing mucosal permeability.”*? A recent meta-analysis of 8
RCTs showed that EN is superior to TPN in being associated
with a lower incidence of death (P = 0.001), infectious
complications (P = 0.004), organ failure (P = 0.02), and the
need for surgical intervention (P = 0.003). In addition, TPN
risks line-related infections and other procedural complications
and is expensive.’ The issues that need to be addressed are the
timing of initiation of nutrition, route of EN (nasogastric [NG]
vs. nasojejunal [N]]), and the composition of the diet.

The timing and route of EN are influenced by the presence
of pain, vomiting, and the quantity of NG aspirates. A recent
meta-analysis showed that EN started within 48 h of admission
significantly reduced mortality (odds ratio [OR] =0.38) and
incidence of pancreatic infections (OR = 0.49).5 In addition,
early EN (<48 h) was found to have a protective effect against
the development of intra-abdominal hypertension in SAP.P
A recent meta-analysis revealed that NG was equivalent to NJ
feeding in terms of mortality (relative risk [RR] = 0.69), risk
of aspiration (RR = 0.46), exacerbation of pain (RR = 0.94),
and achieving nuttitional targets (P = 0.97).P*") At our center,
we attempt to initiate NG feeds within 48 h of admission. In
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the event of gastroparesis or increasing abdominal pain, an NJ
feeding is initiated.

Various enteral formulations have been used in AP, but as yet
there is no accepted standard formulation for initiation of feeds.
Semi-elemental and polymeric feeds are the most commonly used
formulations. Theoretically, semi-elemental feeds are considered
most appropriate as they require lesser assimilation and stimulate
the pancreas to a lesser extent but are far more expensive
than polymeric feeds. Semi-elemental formulas contain small
peptides, glucose polymers, and medium-chain fatty acids, while
polymeric formulas contain nonhydrolyzed proteins, complex
carbohydrates, and long-chain fatty acids. A meta-analysis
including 1070 patients comparing semi-elemental and polymeric
formulations found no statistical difference in feed intolerance
between the two (P = 0.611).P¥ However, a recent study showed
a higher incidence of Chylous ascites (P < 0.05) in patients

started on polymetic feeds.”

! The significance of this finding
needs further confirmation. We commence NG feeding with a

semi-elemental preparation.

The role of probiotics (nonpathogenic microorganisms)
and immunonutrition in AP is controversial. The addition
of probiotics was supposed to help stabilize the intestinal
barrier and hence reduce infectious complications. A recent
meta-analysis concluded that probiotics did not reduce infectious
complications and hence is not recommended as standard of

care [40-42

! Glutamine and omega 3 FFAs act as growth agents
for dividing enterocytes and anti-inflammatory agents and are
believed to decrease the impact of SIRS.! Two meta-analyses
confirmed that glutamine and omega 3 FFA supplementation
decreased the incidence of infectious complications, mortality,
and resulted in a better outcome of patients with AP on TPN.[*4!
Hence, immunonutrition is recommended as a supplement to

TPN but not EN.

Role of Antibiotics

Pancreatitis is essentially a sterile inflammation; hence, there
is no justification for antibiotic prophylaxis in the acute
setting. However, patients with necrotizing pancreatitis
represent a unique subgroup wherein a third of patients
develop infected pancreatic necrosis (IPN) with an associated
morality >50%."% Much of the debate is centered on
prophylaxis in this subgroup as it is presumed that antibiotics
would prevent IPN and its attending complications. Twelve
RCTs and an equivalent number of meta-analyses have
addtressed this issue but with no resulting consensus.[*”!
It is estimated that a large-scale RCT involving in excess
of 3000 patients will be required to address the issue.l*”
Logistical considerations are likely to preclude such a study.
In addition, growing concerns about an increase in the
prevalence of fungal infections and the development of
multidrug-resistant organisms in patients with necrotizing
pancreatitis caution against the indiscriminate use of

antibiotics/antifungal in these patients.!"®*

Journal of Family Medicine and Primary Care

Mortality in acute necrotizing pancreatitis is linked to extent
of necrosis, presence of infection and multiorgan failure.[>*3!
The development of organ failure has been associated with
impaired immune function and intestinal bartier dysfunction.*’
This suggests that patients with organ failure are more likely to
develop infectious complications secondary to gut translocation.
While <30% pancreatic necrosis are at low risk (10%) to develop
infections, >50% nectrosis is associated with an increased risk of
organ failure (65%), infection, and need for interventions.F*>?
Hence, extensive necrosis may be an indication for prophylactic
antibiotics. Selective digestive decontamination (SDD) is thought
to benefit patients with necrotizing pancreatitis by decreasing
potentially harmful gut flora. At present, there is no conclusive
evidence from existing trials to recommend the routine use of

SDD in APF Further controlled trials are indicated.

Current guidelines do not recommend the use of prophylactic
antibiotics or antifungals in AP irrespective of the presence
of necrosis.’! However, we recommend that patients with
persistent organ failure or those with necrosis >30% should be
considered for prophylactic antibiotics. Therapeutic antibiotics
should be administered based on sensitivities, and the duration
should depend on clinical response and negative cultures.
Empirical antibiotics are indicated in the presence of clinical
sepsis. Simultaneous cultures (blood, urine, other body fluids,
and tracheal), appropriate change of intravenous lines, and
radiological investigations to identify the source of sepsis must
be instituted.

Infected Pancreatic Necrosis

Mortality from IPN can be as high as 50%.1" The traditional
management of IPN involved open laparotomy, necrosectomy,
and multiple drainages. This often required repeat procedures
and was associated with a high morbidity and mortality. The
current approach recommended is the “step up” approach which
involves institution of culture-specific antibiotics, radiological
intervention, and minimally invasive/endoscopic procedures
sequentally depending on patient response.®! The PANTER
trial compared the “step up” approach to conventional open
necrosectomy in IPN clearly demonstrated that the former
was associated with a lower risk of major complications.®
Interestingly, it also showed that about 40% of these patients were
managed with percutaneous drainage alone and did not require
surgical intervention.”” If surgical intervention is indicated in
IPN, the preferred technique is minimally invasive and based on
the available local expertise.

Minimally invasive surgical techniques for necrosectomy include
laparoscopic necrosectomy, video-assisted retroperitoneal
debridement (VARD), and minimal access retroperitoneal
pancreatic necrosectomy (MARPN).[) MARPN requites priot
insertion of a percutancous drain under radiological guidance.
The drain tract is progressively dilated to allow insertion of an
endoscope. Necrosectomy is performed under direct vision.
Unlike laparoscopic procedures, the coelom is not breached
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and hence, peritoneal contamination is avoided. However, it is should be conservative with antibiotics, radiological intervention,
unlikely to be successful in patients with multiple collections. and minimally invasive techniques instituted sequentially based
VARD involves an open approach to the necrotic pancreas on clinical response.

and subsequent insertion of an endoscope to perform the

necrosectomy. Complications from the procedures described ~ Financial support and sponsorship

include bleeding, persistent infection, pancreatic fistula, damage Nil

to spleen and bowel, and incomplete debridement with the need

for repeat procedures. Conflicts of interest

There are no conflicts of interest.

Endoscopic transgastric pancreatic necrosectomy is another
alternative that is being increasingly used in select patients

with IPN. It involves endoscopic access to the necrotic area
through the posterior wall of the stomach. The TENSION 1.
trial comparing endoscopic to minimally invasive surgical
necrosectomy is currently underway.! The results of this RCT

will determine the role of endoscopic necrosectomy in IPN.

The “step up” approach with minimal access/endoscopic
necrosectomy is the current standard of care in IPN. Patients

with severe pancreatitis should be managed in a multidisciplinary

setup with the availability of surgeons, gastroenterologists,
radiologists, and intensivists. An eatly identification of patients

with severe pancreatitis and those likely to develop complications 4.
and transfer to an appropriate facility is imperative.

Conclusion

We believe that the guidelines for AP should be framed based on

the prevailing health resources in a country. Eighty percent of AP
patients follow an indolent course and require minimal care which

is available at every peripheral hospital. The challenge is to identify

the remaining 20% carly so that they can be referred to a higher
facility. We recommend that patients with SIRS be transferred to 6.
a center with interest with AP. Unlike the other prognostic criteria,
determination of SIRS is easy and can be done at all centers.

The management of AP involves optimal fluid resuscitation, eatly
EN, appropriate antibiotics, and minimally invasive interventional
techniques [Table 3]. The philosophy of management of 1PN

Table 3: Key points

Patients presenting with SIRS are at risk of moderate-severe AP and
should be referred to a tertiary facility 9

Aggressive rehydration for 48 h after admission improves outcome
Normalization of BUN and hematocrit could be used as end points of
resuscitation

10.

Ultrasound is indicated in all patients to rule out gall stones

ERCP within 24 h of admission indicated for biliary pancreatitis with
cholangitis

CT scan at admission only indicated if diagnostic dilemma

Enteral nutrition to be instituted within 48 h of admission — oral, NG, or
NJ feeds

Prophylactic antibiotics indicated if necrosis >30% 12

Antibiotic use should be culture driven
IPN should be managed in a multidisciplinary setup

SIRS: Systemic inflammatory response syndrome; AP: Acute pancreatitis; IPN: Infected pancreatic necrosis;
NG: Nasogastric; NJ: Nasojejunal; CT: Computed tomography; BUN: Blood urea nitrogen; ERCP:

Endoscopic retrograde cholangiopancreatography 13.
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