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ABSTRACT

Acute pancreatitis is an inflammatory condition of the
pancreas that is painful and at times deadly. Severe
acute pancreatitis constitutes 20% of the patients pre-
senting to hospital with acute pancreatitis. In acute
pancreatitis early recognition, vigorous fluid resusci-
tation, careful pulmonary care and close supervision
is required. In severe cases patients will also require
intensive care unit admission. Although the incidence
of acute pancreatitis is on the rise, due to more syste-
matic approach and specialist care outcomes have
improved over the last decade. But this improvement
comes at a cost and acute pancreatitis is considered as
a significant burden on health systems across the
world. Before 2012, acute pancreatitis was categorised
as mild or severe. In 2012 with revised classification
of acute pancreatitis two phases early and late, while
three categories of severity mild, moderate and severe
were identified. Moderately severe pancreatitis is defi-
ned by the presence of transient organ failure, local
complications (peripancreatic fluid collections, pan-
creatic and peripancreatic necrosis) or exacerbation of
co-morbidities. In this review article we have outlined
symptoms, causes, diagnosis and management of

moderately severe pancreatitis and complications ari-

sing because of the disease process. It also provides
simple but clear guideline and suggestions to clini-

cians for management of this illness.

INTRODUCTION

Acute pancreatitis is one of the most common
gastrointestinal diseases diagnosed worldwide. The
severity of inflammation can vary from very mild
self-limiting inflammation to severe disease causing
severe inflammation and necrosis of pancreas, which
can result in multiple organ failure and is associated
with mortality. Pancreatitis can be a very challenging

and complex disease for clinicians.

The incidence of pancreatitis varies worldwide ran-
ging from 5 to 80 per 100000. Approximately 20%
of patients admitted with acute pancreatitis have
severe form of the disease and need admission to
intensive care unit. As the number of patients suffe-
ring from pancreatitis are increasing as shown by
epidemiological study conducted by our unit (1), so
is the number of patients with severe acute pancrea-
titis. This results in significant burden on intensive
care services accounting for 8.7% intensive therapy

unit bed occupancy in tertiary referral centres in
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Scotland (2). The financial cost of treating acute pan-
creatitis in UK had been estimated at £200 million
per year in 2012 (3). While acute pancreatitis-related
estimated cost was $3.7 billion in US in 2004 (4).

The incidence is on the rise; the clinical outcome of
pancreatitis has improved over the recent decades
due to a systematic approach to diagnosis, better
understanding of pathology, monitoring and mana-
gement of the patients by specialists dedicated to
managing pancreatitis and its complications. The
focus of this review will be the management of com-

plications of moderately severe acute pancreatitis.
SYMPTOMS

The most common presentation of pancreatitis is
severe, sharp epigastric pain which often radiates
through to back. Onset of pain is usually sudden
and reaches maximum intensity in matter of minu-
tes to hours. Pain is classically described as boring
knife like constant pain which is not relieved by sim-
ple analgesics. Nausea, vomiting and dry retching
are common associated symptoms. Depending on
severity of disease patients could appear from well

to extremely ill with shock.
AETIOLOGY

The two most common causes of pancreatitis are
cholelithiasis and alcohol accounting for about 80%
of the cases. There is regional and gender based
variation as to the aetiology of the pancreatitis.
Alcohol being more common cause among men
while cholelithiasis remained most common cause
of pancreatitis in females. There is also geographi-
cal variation found for example gallstones being the
predominant cause in Greece while alcohol being
most common cause in Hungary (5). There is a
steady rise in alcohol related pancreatitis in many
countries especially in young population (1). But it
is not uncommon to diagnose pancreatitis in
patients in absence of these two aetiologies. The
other causes of pancreatitis are iatrogenic, heredi-

tary, autoimmune (6), hyperlipidaemia, trauma,
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neoplasms, drugs, toxins and idiopathic. List of

possible aetiologies are given in Table 1.

Table 1. List of causes of pancreatitis

Aetiologies of acute pancreatitis

Common causes:

* Gallstones (including microlithiasis)
¢ Alcohol

* Idiopathic

* TIyperlipidaemia

* Hypercalcemia

* Sphincter of Oddi dysfunction

* Drugs and toxins

* Post-endoscopic retrograde
cholangiopancreatography

¢ Traumatic

* Postoperative

Uncommon causes:

* Pancreas divisum

* Periampullary cancer

* Cancer of the pancreas

* Periampullary diverticulum
* Vasculitis

Rare causes:

1. Infective:

¢ (Coxsackie virus

* Mumps

e HIV

e Parasitic

* Ascariasis

2. Autoimmune:

* Systemic lupus erythematosus
* Sjogren’s syndrome a-1

Antitrypsin defificiency

DIAGNOSIS

History and examination consistent with pancreatitis
along with raised amylase or lipase (more than three
times the normal limit) is considered diagnostic for
acute pancreatitis. Serum amylase concentration
increases almost immediately after the onset of an
acute episode, but the magnitude of increase in serum
amylase has no correlation with severity of the disease.
Milder form of pancreatitis is often associated with
higher level of amylase as compared to the critical

disease. In addition author and co-workers demonstra-



ted that a rise of 90 mg/dL in Creactive protein from
admission to 48 hours can predict the severity of
pancreatitis (7). Glasgow-Imrie Criteria (8) and
APACHE-II are used to determine severity of the
disease. It takes into account number of variables
which are explained in detail in Table 2. Imrie score
of three or more is considered as high risk for severe
pancreatitis. The laboratory values are usually evalua-
ted at 48 hours after admission, not upon admission.
This scoring system was developed in the 1980s, prior
to significant advances in the treatment and evalua-

tion of pancreatitis, including advanced imaging.

Table 2. Glasgow criteria — a scoring index for severity
of acute pancreatitis. PaQ, - arterial partial pressure
of oxygen, WBC - white blood count, LDH - lactate
dehydrogenase

Yes | No
Pa0, < 59.3 mmHg (7.9 kPa) +1 +0
Age > 55 years +1 +0
WBC >15 x 10t/pL (109/L) +1 +0

Calcium < 8 mg/dL (2 mmol/L) +1 +0

Urea > 44.8 mg/dL (16 mmol/L) +1 +0

LDH > 600 1U/L +1 +0

Albumin <3.2 g/dL (32 /L) 1| +0

Glucose >180 mg/dL (10 mmol/L) | +1 +0

Diagnosis of pancreatitis is confirmed by radiological
investigation usually contrastenhanced CT scan due
to other conditions associated with hyperamylasaemia.
Once diagnosis of pancreatitis is made, accurately pre-
dicting the severity of the disease helps in following
appropriate management strategy for the patient.
Many scoring systems have been devised to report
severity of the disease, but none of them has proven
perfect. Clinical judgment based upon clinical and
laboratory data at admission might underestimate the
severity of acute pancreatitis. These scoring systems
are superior to clinical judgment for triaging patients

to more intensive care and aggressive therapy.
CLASSIFICATION

In 1992, the Atlanta classification for acute pancrea-
titis was introduced as a universally applicable
classification system for the various manifestations of
acute pancreatitis. This system was designed to faci-
litate understanding and correlation of findings seen
by gastroenterologists, pathologists, radiologists, and
surgeons. This approach was to be particularly useful
for assessment and treatment of the various fluid col-
lections identified during acute pancreatitis. This
initial Atlanta classification system represented major
progress, but advancing knowledge of the disease pro-
cess, improved imaging, and ever-changing treatment
options such as minimally invasive radiologic, endos-

Table 3. Original Atlanta classification and Revised Atlanta classification

Classification of Acute Pancreatitis

Atlanta Classification 1992

Revised Atlanta Classification 2012

Mild acute pancreatitis

(Acute interstitial/oedematous pancreatitis)
* Absence of organ failure

* Absence of local complications

Mild acute pancreatitis
* No organ failure

* No local or systemic complications

Severe acute pancreatitis

(acute haemorrhagic necrotising pancreatitis)
* Local complications

* Organ failure

Moderately severe acute pancreatitis
* Organ failure that resolves within 48 hours

* Local or systemic complications without persistent
organ failure

Severe acute pancreatitis

* Persistent organ failure (> 48 hours)
Single organ failure

Multiple organ failure
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copic, and laparoscopic procedures soon rendered
some of the definitions inadequate or ambiguous,
presenting a need to revise and update the Atlanta
classification. In 2008, a global consensus statement
was developed that included broad and internatio-
nal participation of many experts in the field of
pancreatitis and was led by the Acute Pancreatitis
Classification Working Group. This working group
gathered input and revised the Atlanta classification
system to improve clinical assessment and manage-
ment of acute pancreatitis and to clarify appropriate
terms for peripancreatic fluid collections, pancreatic
and/or peripancreatic necrosis, and their changes
over time. The Revised Atlanta Classification in 2012
(9) specifically introduced a new category of modera-

tely severe pancreatitis Table 3.

Mild acute pancreatitis is characterised by the absence
of organ failure and absence of local or systemic com-
plications. Patients with mild acute pancreatitis
respond well to conservative management and morta-

lity is very rare (10).

Moderately severe acute pancreatitis is characterised
by the presence of transient organ failure and local
or systemic complications. Moderately severe acute
pancreatitis may resolve without intervention but
may require prolonged specialist care. Moderately
severe pancreatitis is associated with less mortality
than severe pancreatitis (11), but frequently requires
interventional management of local complications
and surveillance for long term complications and

progression to chronic pancreatitis.

Severe acute pancreatitis is characterised by persistent
organ failure (12, 13). Organ failure that develops
during the early phase is set in motion by the activa-
tion of cytokine cascades resulting in systemic
inflammatory response syndrome (SIRS) (12, 14, 15).
When SIRS (Table 4) is present and persistent (12, 13,
16), there is an increased risk of progression to persi-
stent organ failure. Persistent organ failure may be
single or multiple organ failure. Patients who develop
persistent organ failure within the rst few days of the

disease are at increased risk of death, with a mortality
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as high as 50% (12-14). The development of infected
necrosis among patients with persistent organ failure

is associated with high mortality.
MANAGEMENT

Management of acute pancreatitis is initially conser-
vative and supportive involving analgesia, fluid
resuscitation, oxygen therapy and monitoring of
intake and output. Early and adequate fluid resusci-
tation (first 24-48 hours of admission) is associated
with decreased rates of persistent SIRS and organ fai-
lure (17). After a brief period of fasting, oral diet
should be introduced and there is no evidence to sup-
port prolong fasting in mild cases (18). The most
important considerations in mild cases involve defi-
ning aetiology to reduce the risk of further attacks and
performing early cholecystectomy in the setting of
mild biliary pancreatitis (19, 20). In acute severe pan-
creatitis with persistent organ failure, management
should be in an intensive care setting for multiple
organ support and goal directed monitoring and the-
rapy. Otherwise the management principles will be as
outlined below for moderately severe pancreatitis.

MANAGEMENT PRINCIPLES IN MODERA-
TELY SEVERE ACUTE PANCREATITIS

In moderate cases, frequent non-invasive monitoring,
observations and investigations are required to moni-
tor progress of disease. Patients should receive high
dose proton pump inhibitors due to the risk of stress
ulceration and gastrointestinal bleeding. There should
be early consideration for consultations with and
transfer to specialist units with access to radiological,
endoscopic and surgical expertise. Early systemic com-
plications such as pleural effusions should be drained

if causing respiratory compromise.

We advocate early initiation of enteral feeding which
is associated with reduced infective complications and
reduced hospital stay of patients (21). Nasojejunal fee-
ding can be safely and effectively established at the
bedside (22) (Figure 1). The benefit over parenteral

nutrition may be partly due to preservation of the gut



membrane, reduced bacterial translocation and there-
fore less infective transformation of pancreatic
necrosis and fluid collections (23). Nasogastric feeding
has been demonstrated to be as effective as nasojeju-
nal in small trials (17). A randomised trial has also

Mot
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Figure 1. Plain film demonstrating good position of a
nasojejunal feeding tube

shown that in severe cases, oral feeding can be initia-
ted early if tolerated by the patient (24). However,

nasojejunal feeding has the advantage of maintaining
the enteral route even in patients with persistent
nausea, vomiting and delayed gastric emptying. Paren-
teral feeding should be second-ine only, where enteral
feeding is not tolerated or difficult to establish, or
occasionally in the management of persistent pancrea-
tic fistula.

A major focus of the management in moderately
severe pancreatitis involves the timing and methods
of intervention for the most common local complica-
tions; pancreatic necrosis and peripancreatic fluid
collections. These can be classified practically as acute
pancreatic necrosis and acute pancreatic fluid collec-
tions (PFCs). Invasive intervention should be delayed
if possible for four weeks to allow maturation to wal-
led-off necrosis (WON) and chronic fluid collections
or pseudocysts. If patient is asymptomatic, stable and
no signs of infection are present, collections can be
managed conservatively. Reasons for intervention inc-
lude suspected infected necrosis or mechanical
complications of PFCs or pseudocysts such as gastric
outlet or biliary obstruction (Figure 2). It is now well
established that initial radiologically guided, percuta-
neous catheter drainage should be undertaken rather
than open primary surgical necrosectomy. This can be

followed by minimally
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invasive, video-assisted,
retroperitoneal debride-

ment if necessary (25).

In many cases, percuta-
neous drainage alone will
be sufficient for WON
(Figure 3). More recently,
a completely endoscopic
approach has become an

attractive alternative for

both WON and acute
PFCs. This consists of en-
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doscopic ultrasound-gui-
ded transluminal drainage

followed, if necessary, by

Figure 2. Algorithm explaining the pathway for the management of collections in

pancreatitis

endoscopic necrosectomy
(26). In some cases, lapa-
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roscopic (24) or open surgery is still required for per-
sistent phlegmon or persistent fistula. The overriding
principle of all forms of interventional management
should favour an organ-preserving approach, which
involves debridement or necrosectomy combined with

a drainage strategy that maximizes post procedural

evacuation of retroperitoneal debris and exudate (27).

Figure 3. Computed tomography showing a large bore

retroperitoneal percutaneous drainage catheter

Antibiotic prophylaxis remains controversial in mode-
rately severe pancreatitis and should be carefully
considered. Obtaining needle aspirations of WON or

pseudocyst-gastrostomy stent with almost complete resolution (right)
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PFCs for culture is not practical and no longer recom-
mended (17). In the absence of persistent organ
failure, justification for antibiotic usage would include
suspicion of infected necrosis due to persistent fever,
raised inflammatory markers or radiological findings

such as gas within necrotic collections.

Endoscopic drainage is very effective for mature
pseudocysts and preferable to surgical pseudocyst-
enterostomy (21, 22) (Figure 4). Endoscopic stenting
of the main pancreatic duct is also a useful adjunct
to percutaneous drainage in cases of main duct
disruption with persistent pancreatic fistula which

can occur in the setting of significant necrosis.

In the setting of moderately severe pancreatitis due
to gallstones, urgent endoscopic retrograde choan-
giopancreatography (ERCP) for choledocholithiasis
is only recommended if the patient develops cholan-
gitis, otherwise it should be delayed until the acute
episode is resolving. Definitive cholecystectomy
should be delayed until resolution of WON and PFCs
(17). In cases where there is a predicted long delay,
consideration should be given to performing ERCP
and sphincterotomy to avoid recurrent acute pan-
creatitis. Biliary obstruction can complicate acute
pancreatitis of other aetiology due to compression
initially or inflammatory strictures in later stages.
ERCP and biliary stenting is usually effective but per-

cutaneous transhepatic
external biliary drainage
may be required if there is

duodenal

compression or necrosis.

concomitant

Pseudoaneurysm forma-
tion is a relatively uncom-
mon complication if both
necrotising pancreatitis
and persistent pseudo-
cysts. Affected vessels inc-
lude the gastroduodenal
and splenic artery. They
may be detected inciden-

tally during contrast CT



scanning but may cause life-threatening haemorr-
hage. They can present with intra-abdominal or ga-
strointestinal tract bleeding. Image-guided thrombin
injections or angiography and embolization are the
preferred treatment methods (28) (Figure 5). Venous
thrombosis of the splenic or portal vein is commonly
observed in necrotising pancreatitis due to inflam-
mation and direct venous compression. We do not
advocate routine anti-coagulation although this
should be considered if there is significant extension
of thrombosis into either the intra-hepatic portal

vein or the superior mesenteric vein.

Due to advances in management and modern inter-
ventional techniques, mortality in moderately severe
pancreatitis is low but it comes with high morbidity
(11). It is therefore crucial that specialist centres and
referring hospitals develop follow-up protocols to
deal with the longterm complications. It is estimated
that one third of patients will develop diabetes. This
pancreaticogenic or type 3c diabetes can be poorly
managed if not recognised early and may require
specialist endocrine input (29). We estimate that at
least 10% will progress to chronic pancreatitis. Exo-
crine deficiency is often underdiagnosed and can

become established at a much shorter interval pre-

viously thought (30). The associated malabsorption
and systemic inflammation means that patients are

at higher risk of osteoporosis (19).

In conclusion, moderately severe pancreatitis is a
complex process that requires specialist input from
surgeons, gastroenterologists, radiologists, nurse-spe-
cialists and dieticians and a multi-disciplinary team

approach long-term management.

Figure 5. Computed tomography showing a gastroduodenal artery pseudoaneurysm

in a patient with necrotising pancreatitis (white arrow: left) treated with image-guided

thrombin injection (right)

GASTROENTEROLOG 37



References

1L

10.

11

12.

13.

14.

15.

16.

O’Farrell A, Allwright S, Toomey D, et al. Hospital admission
for acute pancreatitis in the Irish population, 1997-2004:
could the increase be due to an increase in alcohol-related
pancreatitis? J Public Health. 2007; 29 (4): 398404.

Mole D, Garden OJ, Iredale J. Alcohol and global health:
focus on acute pancreatitis needed. The Lancet. 2009; 374
(9694): 976-7.

Mole D, Haddow C, Cook B, et al. Critical care resource use
and mortality from severe acute pancreatitis in Scotland:
2008 to 2010. HPB (Oxford). 2012; 14: 633.

Everhart JE, Ruhl CE. Burden of digestive diseases in the
United States part I: overall and upper gastrointestinal dis-
eases. Gastroenterology. 2009; 136 (2): 376-86.

Gullo L, Migliori M, Oldh A, et al. Acute pancreatitis in five
European countries: etiology and mortality. Pancreas. 2002;
24.(3): 223-7.

Toomey D, Swan N, Torreggiani W, et al. Autoimmune pan-
creatitis. Br J Surg. 2007; 94 (9): 1067-74.

Stirling AD, Moran NR, Kelly ME, et al. The predictive
value of Creactive protein (CRP) in acute pancreatitis—is
interval change in CRP an additional indicator of severity?
PHB (Oxford). 2017; 19 (10): 874-80.

Blamey S, Imrie C, O'Neill J, et al. Prognostic factors in
acute pancreatitis. Gut. 1984; 25 (12): 1340-6.

Banks PA, Bollen TL, Dervenis C, et al. Classification of
acute pancreatitis—2012: revision of the Atlanta classification
and definitions by international consensus. Gut. 2013; 62
(1): 102-11.

Singh VK, Bollen TL, Wu BU, et al. An assessment of the
severity of interstitial pancreatitis. Clin Gastroenterol
Hepatol. 2011; 9 (12): 1098-103.

Vege SS, Gardner TB, Chari ST, et al. Low mortality and
high morbidity in severe acute pancreatitis without organ
failure: a case for revising the Atlanta classification to
include “moderately severe acute pancreatitis”. Am J
Gastroenterol. 2009; 104 (3): 710-5.

Johnson C, Abu-Hilal M. Persistent organ failure during the
first week as a marker of fatal outcome in acute pancreatitis.
Gut. 20045 53 (9): 134.04.

Mofidi R, Duff M, Wigmore S, et al. Association between
early systemic inflammatory response, severity of multiorgan
dysfunction and death in acute pancreatitis. BJS. 2006; 93
(6): 73844.

Buter A, Imrie C, Carter C, et al. Dynamic nature of early
organ dysfunction determines outcome in acute pancreatitis.
BJS. 2002; 89 (3): 298-302.

Muckart DJ, Bhagwanjee S. American College of Chest
Physicians/Society of Critical Care Medicine Consensus
Conference definitions of the systemic inflammatory response
syndrome and allied disorders in relation to critically injured
patients. Crit Care Med. 1997; 25 (11): 1789:95.

Singh VK, Wu BU, Bollen TL, et al. Early systemic inflam-
matory response syndrome is associated with severe acute
pancreatitis. Clin Gastroenterol Hepatol. 2009; 7 (11):
1247-51.

38 GASTROENTEROLOG

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

20.

30.

Tenner S, Baillie J, DeWitt J, et al. American College of
Gastroenterology guideline: management of acute pancre-
atitis. Am J Gastroenterol. 2013; 108 (9): 1400-15.

Duggan S, Smyth N, Sullivan M, et al. A transatlantic survey
of nutrition practice in acute pancreatitis. J] Hum Nutr Diet.
2012; 25 (4): 38897.

O"Reilly D, McPherson S, Sinclair M, et al. Lessons from a
national audit of acute pancreatitis: a summary of the NCE-
POD report “Treat the Cause’. Pancreatology. 2017; 17 (3):
329-33.

Da Costa DW, Bouwense SA, Schepers NJ, et al. Same-
admission versus interval cholecystectomy for mild gallstone
pancreatitis (PONCHO): a multicentre randomised con-
trolled trial. Lancet. 2015; 386 (10000): 1261-8.

Marik PE, Zaloga GP. Meta-analysis of parenteral nutrition
versus enteral nutrition in patients with acute pancreatitis.
BMJ. 2004; 328 (7453): 1407.

Duggan S, Egan S, Smyth N, et al. Blind bedside insertion
of small bowel feeding tubes. Ir J Med Sci. 2009; 178 (4):
4859.

Kalfarentzos I, Kehagias J, Mead N, et al. Enteral nutrition
is superior to parenteral nutrition in severe acute pancreatitis:
results of a randomized prospective trial. BJS. 1997; 84
(12): 16659.

Bakker OJ, van Brunschot S, van Santvoort HC, et al. Early
versus on-demand nasoenteric tube feeding in acute pancre-
atitis. New Engl ] Med. 2014; 371 (21): 198393.

van Santvoort HC, Besselink MG, Bakker O], et al. A step-
up approach or open necrosectomy for necrotizing pancre-
atitis. New Engl ] Med. 2010; 362 (16): 1491-502.

van Brunschot S, van Grinsven J, van Santvoort HC, et al.
Endoscopic or surgical step-up approach for infected necro-
tising pancreatitis: a multicentre randomised trial. Lancet.
2018; 391 (10115): 51-8.

Uhl W, Warshaw A, Imrie C, et al. IAP guidelines for the
surgical management of acute pancreatitis. Pancreatology.
2002; 2 (6): 565-73.

Evans RP, Mourad MM, Pall G, et al. Pancreatitis: preventing
catastrophic haemorrhage. World J Gastroenterol. 2017; 23
(30): 5460-8.

Duggan S, Ewald N, Kelleher L, et al. The nutritional man-
agement of type 3c (pancreatogenic) diabetes in chronic
pancreatitis. Eur J Clin Nutr. 2017; 71 (1): 3-8.

Duggan SN, Chonchubhair HMN, Lawal O, et al. Chronic
pancreatitis: a diagnostic dilemma. World J Gastroenterol.
2016; 22 (7): 2304-13.





