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Management of Severe Acute Pancreatitis

Introduction:

Acute pancreatitis (AP) is one of the most com-

mon gastro-intestinal disease, often requiring emergency

care. Global incidence ranges from 5-30 cases per lakh

population per year. In USA, AP results in more than

8,00,000 hospital admissions per annum and incurred costs

are more than 2.6 billion Dollars1,2. Gall stones and alcohol

are the leading causes of AP worldwide3. Severe acute

pancreatitis (SAP) usually occurs in 10-20% of initial at-

tacks with mortality ranging from 2-10%4.
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Abstract:

The risks, measurements of severity, and management of severe acute pancreatitis and its complications

have evolved rapidly over the past decade. Evidence suggests that initial goal directed therapy, nutritional support,

and vigilance for pancreatic complications are best practice. Patients can develop pancreatic fluid collections

including acute pancreatic fluid collections, pancreatic pseudocysts, acute necrotic collections, and walled-off

necrosis. Several randomised controlled trials and cohort studies have recently highlighted the advantage of managing

these conditions with a progressive approach, with initial draining for infection followed by less invasive techniques.

Surgery is no longer an early intervention and may not be needed. Instead, interventional radiologic and endoscopic

methods seem to be safer with at least as good survival outcomes. In this review we aim to discuss the current

management  based upon recent research.
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Grading of Severity:

As per the Revised Atlanta guidelines5,  AP is

graded as mild, moderate and severe  (Table1). Grading is

important as it helps to determine the aggressiveness of ini-

tial therapy and initial prognostication. Terminologies im-

portant in the grading are organ failure (OF) ie, transient/

permanent and local/systemic complications. OF is defined

as per the Modified Marshall Scoring System  (Table 2).

Transient organ failure : OF lasting < 48 hours.

Permanent organ failure : OF lasting > 48 hours.



Local complications : Peripancreatic fluid collec-

tions.

Systemic complications : Exacerbation of underly-
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following headings :

Intravenous fluid and electrolyte resuscitation

(Table 3) – Patients with SAP develop hypovolaemia and

may have hypotension secondary to systemic inflamma-

tory response. Various fluid preparations are available and

though the choice of fluid does not affect mortality, the con-

sensus guidelines from the International Association of

Pancreatology and The American Pancreatic Association

recommend Ringer lactate for initial resuscitation6. Two tri-

als6,7 have demonstrated that Ringer lactate decreases sys-

temic inflammation in AP.

Fluid resuscitation should be initially assessed with

non-invasive monitoring targeting heart rate, mean arterial

pressure, and adequate urine output. A trial9 including 200

patients suggested that patients with severe pancreatitis

managed with invasive monitoring targeting a central venous

pressure of 8-12 mm Hg and mixed venous oxygen

saturation of at least 70% needed fewer days of ventilation

and in hospital stay, had less organ failure, and had a lower

mortality rate (24% versus 18%; p<0.05). The American

Gastroenterological Association (AGA) recommends goal

directed therapy for fluid management10. Goal directed

intravenous fluid therapy with 5-10 ml/kg/hour should be

used initially until resuscitation goals11 are reached. The

Table 1 – Showing Grades of Severity of

Acute Pancreatitis

ing comorbidities.

Management of Severe Acute Pancreatitis:

Pragmatic management of severe acute pancreati-

tis (SAP) is important as it has higher mortality as com-

pared to other two grades (mild and moderate) of pancre-

atitis. The management can broadly be considered under

Table 2 – Modified Marshall Scoring System

various aims and metrics of goal directed therapy (Table 3)

include heart rate, blood pressure, mean arterial pressure (

>65mm Hg), urine output ( >0.5ml/kg/hour), haematocrit

 
Organ system Score 

 0 1 2 3 4 

Respiratory ( PaO2/FiO2) >  400 301-400 201-300 101-200 ≤101 

Renal                                     

[creatinine (mg/dl) level] 

< 1.4 1.4-1.8 1.9-3.6 3.6-4.9 > 4.9 

Cardiovascular [systolic      

blood pressure (mm Hg)] 

> 90 < 90                          
Fluid 

responsive 

< 90                        
Fluid non- 

responsive 

< 90    
pH < 7.3 

< 90 
pH < 7.2 

Severity Manifestations 

Mild No organ failure  

No local / systemic      

    complications 

Moderate Transient organ failure (lasting  

    <48 hours) 

Local or systematic  

    complications in absence of   

    organ failure 

Severe Persistent organ failure (lasting  

    > 48 hours):  

• Single 

• Multiple 
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(between 25 and 35%), blood urea nitrogen (BUN),

creatinine, central venous pressure (>8-12 mm Hg), stroke

volume variation, and  intrathoracic blood volume12.

Table 3 – Fluid Replacement in Severe Acute Pancreatitis

Analgesia – Pain is usually the chief complaint in

AP that necessitates hospital care. Pain control is very

important to maintain the quality of life and initiate enteral

nutrition. There are various classes of analgesics available

(Table 4) and adequate analgesia can be achieved following

modified WHO ladder (Fig 1)13 for pain control ( initially

proposed for cancer pain management).

Nutritional support – Enteral nutritional support

has been found to improve outcomes and limit complications

in patients with SAP. The AGA recommends early (within

24 hours) oral feeding as tolerated rather than keeping the

patient nil per mouth10. A meta-analysis14 including five

RCTs with 202 patients showing a reduced risk of infectious

complications (RR - 0.47, 95% CI - 0.28 to 0.77),

pancreatic infections (RR- 0.48, CI 0.26 - 0.91), and

mortality (RR- 0.32, CI -0.11 to 0.98). Another meta-

analysis15 including eight trials with 348 participants found

that enteral feeding was superior to parenteral nutrition in

terms of complications and mortality (RR- 0.50, 95% CI -

0.28 to 0.91).

In patients not tolerating orally, enteral feeding can

be administered via nasogastric/nasojejunal route. A  RCT16

including 31 patients showed that enteral feeding could be

safely delivered via either nasogastric or nasojejunal routes.

In patients requiring enteral tube feeding, the AGA

recommends either nasogastric or nasoenteral route10.

Prevention of infection – Antibiotic prophylaxis

is not recommended to prevent infection in patients with

SAP. A meta-analysis17 of six studies with 397 patients

confirmed this, with no significant effect on infection of

pancreatic necrosis (RR - 0.055, 95% CI - 0.084 to 0.194)

or mortality (RR - 0.058, 95% CI - 0.017 to 0.134). In

patients with predicted severe AP and necrotising

pancreatitis, the AGA suggests against the use of

prophylactic antibiotics10. Antibiotics are recommended

when there is evidence of infection. The presence of infection

can be presumed when there is extraluminal gas in the

pancreatic and/or peripancreatic tissues on CECT or when

percutaneous, image-guided fine-needle aspiration (FNA)

is positive for bacteria and/or fungi on Gram-stain and

culture18. Studies have documented the efficacy of the

carbapenem family, including imipenem and meropenem,

Parameter Recommendations 

Type of fluid Colloid and or crystalloids;                                                                              

among crystalloids : Ringer lactate better than normal saline;                                   

colloids to be used when albumin < 2g/dl or haematocrit < 35% 

Amount of fluid Total fluid in first 24 hours: 3 to 4l;                                                           

not to exceed 4 l 

Rate of infusion Initial bolus : 1000ml over 1 hour followed by 3ml/kg/hour 

(200ml/hour) for 24-48 hours 

Monitoring Urine Output > 0.5ml/kg/hour; haematocrit: 25–35 %; drop in blood 
urea nitrogen; central venous pressure: not a good measure due to 

third space loss and hypoalbuminaemia 

Duration of resuscitation 24 - 48 hours; until signs of hypovolaemia disappear 
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over cephalosporins or fluoroquinolones when pancreatic

infection is documented.

Interventions – Patients with biliary SAP may

benefit from sphincterotomy and stone extraction after a

period of initial resuscitation. The AGA recommends against

urgent ERCP (<24 hours) in patients with acute biliary

pancreatitis and no cholangitis10. While urgent ERCP is

0.99).

Fig 1 – The modified World Health Organisation (WHO) Analgesia Ladder after Vargas-Schaffer

Patients with biliary SAP should undergo

cholecystectomy after the pancreatitis and its local

complicatons have subsided.

Management of local complications – Following

an attack of AP, a patient may develop localised pancreatic

fluid collections ( PFC) causing symptoms (Table 5)5. Such

recommended in patients with acute cholangitis, the Dutch

Acute Pancreatitis Study Group19 reported a prospective

multicentric study of 153 patients and found that patients

with cholestasis who underwent endoscopic retrograde

ERCP had fewer complications than those who did not

PFC develop in more than 50% cases of AP19. The PFC

following interstitial pancreatitis is called acute peripancreatic

fluid collection (APFC) and following necrotising pancreatitis

is called acute necrotic collection (ANC). In majority  of

cases the local fluid collections resolve spontaneously over

Table 4 – Classes of Analgesics

Analgesic group Examples 

Simple analgesics Paracetamol; aspirin; non-steroidal anti-inflammatory drugs 

Weak opioids Codeine; dihydrocodeine; tramadol; buprenorphine 

Strong opioids Morphine; oxycodone; pethidine; fentanyl; methadone 

Antidepressants Amitryptiline; nortryptiline; fluoxetine; paroxetine 

Gabapentinoids Gabapentin; pregabalin 

N methyl D aspartic acid (NMDA) 

receptor antagonists 

Ketamine 

 

 

(25% versus 54%; p=0.02; OR - 0.35, 95% CI - 0.13 to time20. Treatment is required in fluid collections which persist
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over time or cause persistent symptoms.

APFC – The majority of APFCs resolve

spontaneously. Because APFCs are expected to regress

spontaneously and remain sterile, therapeutic drainage is

not indicated in the vast majority of cases, and rather,

infection. Over the past decade, a major evolution in the

management of pancreatic necrosis has occurred, with a

shift from aggressive surgical debridement by open

necrosectomy to a “step-up” approach. This begins with

percutaneous drainage followed by minimally invasive

Table 5 – Showing Complications in Acute Pancreatitis with Manifestations

continued observation is recommended. The goals of

observation are to monitor for signs of infection and to

identify which subsets of patients go on to develop

pancreatic pseudocysts. If there is any suspicion of infection,

namely gas in the fluid collection observed on a CT scan,

systemic signs of fever, increasing leucocytosis, and

tachycardia in the absence of other infections, then CT-

guided percutaneous aspiration for Gram-stain and culture

should be done, and treatment with antibiotics should be

initiated promptly21.

ANC – It is recommended to manage the ANCs

conservatively and to intervene if there is evidence of

approaches if needed. Minimally invasive approaches to

managing necrotic and infected material include

percutaneous drainage, video assisted retroperitoneal

debridement, laparoscopic surgical debridement,

transgastric endoscopic drainage, and any combination of

these modalities. In 2010 the Dutch PAncreatitis Research

Group reported the PANTER (PAncreatitis, Necrosectomy

versus sTEp up approach) trial22. This RCT included 88

patients with infected pancreatic necrosis who were treated

with either a sTEp-up approach consisting of percutaneous

drainage followed by video assisted retroperitoneal

debridement if necessary or open surgical debridement of

Complications Manifestations 

Acute 

peripancreatic 

fluid collection 

(APFC) 

Peripancreatic fluid associated with interstitial oedematous pancreatitis, 

this term applies to areas of peripancreatic fluid seen within the first 4 

weeks after onset of interstitial oedematous pancreatitis 

 

Pseudocyst 

An encapsulated collection of fluid with a well defined inflammatory wall 

usually outside the pancreas with minimal or no necrosis. This entity 

usually occurs more than 4 weeks after onset of interstitial oedematous 

pancreatitis to mature 

Acute necrotic 

collections 

(ANCs) 

A collection containing variable amounts of both fluid and necrosis 

associated with necrotising pancreatitis; the necrosis can involve the 

pancreatic parenchyma and/or the peripancreatic tissues 

Walled off 

necrosis (WON) 

A mature, encapsulated collection of pancreatic and/or peripancreatic 

necrosis that has developed a well defined inflammatory wall; WON 

usually occurs >4 weeks after onset of necrotising pancreatitis 
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the necrotic material. The rate of mortality was similar

between the groups (19% versus 16%; p=0.70), but the

sTEp-up group had significantly fewer complications such

as incisional hernias and new onset diabetes, as well as

less new onset multiorgan failure (12% versus 40%;

P=0.002). Percutaneous drainage was the definitive

treatment for 35% of the patients in the sTEp-up group.

Haemorrhage – It is an uncommon but life

threatening complication. Bleeding is often caused by

erosion of the splenic or gastroduodenal artery or other

vessels near the pancreas. CT angiography usually confirms

the diagnosis and may identify a contrast blush suggesting

the vessel involved. Angiography with embolisation or

stenting can achieve haemostasis in 75% of cases23.

Patients with SAP should have an angiographic attempt to

control bleeding and if  not successful, emergency surgery

with ligation of the vessel is needed.
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