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Key Points

•	 Persistent organ failure (>48 h) is the strongest predictor of poor prognosis. 
•	 Early targeted fluid therapy within the first 48 h is critical to improve the outcome.
•	 Thoracic epidural analgesia might have prognostically beneficial effects in select patients.
•	 Enteral feeding should be started early during severe AP.
•	 Endoscopic ultrasound-guided drainage (double plastic pigtails or lumen-apposing metal stent 

[LAMS]) is the first choice for drainage of necrotic collections.
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Abstract
Background: Severe acute pancreatitis (AP) continues to be 
a serious gastrointestinal disease with relevant morbidity 
and mortality. Summary: Successful clinical management 
requires close interdisciplinary cooperation and coordina-
tion from experienced gastroenterologists, intensive care 
physicians, surgeons, and radiologists. While the early phase 
of the disease is characterized by intensive care aspects that 
focus primarily on treatment of organ failure, later complica-
tions are characterized especially by (infected) necrotic col-
lections. Here, we discuss current clinical standards and de-
velopments for conservative and interventional manage-
ment of patients with severe AP. Key messages: Early 
targeted fluid therapy within the first 48 h is critical to im-
prove the outcome of severe AP. Thoracic epidural analgesia 

may have prognostically beneficial effects due to suspected 
anti-inflammatory effects and increased perfusion of 
splanchnic vessels. Enteral feeding should be started early 
during severe AP. Persistent organ failure (>48 h) is the stron-
gest predictor of poor prognosis, and local complications 
such as infected walled-off necrosis should be primarily 
treated by minimally invasive endoscopic step-up approach-
es that are usually superior to surgical therapy options. 

© 2020 The Author(s)
Published by S. Karger AG, Basel

Symptoms and Diagnosis

The diagnosis of acute pancreatitis (AP) is based on 
elevated serum lipase levels (at least 3 times the upper 
limit of normal) and abdominal pain, which may radiate 
to the back. Despite common clinical practice, routine CT 
is not indicated and not recommended by national and 
international guidelines for diagnosis in patients with a 
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typical clinical presentation [1]. In addition to routine 
laboratory testing (blood count, lipase, C-reactive pro-
tein, glucose, calcium, and liver and cholestasis enzymes), 
transabdominal ultrasonography belongs to basic exami-
nations and can often help identify the triggering cause of 
AP, especially in patients with gallstones, acute cholecys-
titis, and intra- or extrahepatic cholestasis. A clear indica-
tion for early CT exists only in cases of diagnostic uncer-
tainty, suspicion of organ perforation, or acute intra-ab-
dominal bleeding (e.g., due to an arrosion of mesenteric 
vessels).

Early Assessment of Severity

In about 80% of cases, AP occurs as a mild edematous 
form, and patients can be discharged after only few days. 
However, in approximately 20% of patients, a severe or 
complicated course of pancreatitis develops, which is 
characterized by early or delayed systemic and local com-
plications. In severe AP, mortality can reach up to 50%, 
which is in contrast to a total mortality of 2–5% for all 
forms of AP. Early (<24 h) assessment of the severity of 
pancreatitis is still a challenge in the clinic and has not yet 
been satisfactorily addressed. There are a variety of clini-
cal and intensive care scores that can help retrospectively 
determine the severity and mortality of AP (e.g., Ranson 
score, Balthazar score, SOFA score, APACHE II score, 
and Marshall score). However, none of these scores is 
widely applied in clinical routine outside of clinical trials. 
The Harmless Acute Pancreatitis Score (HAPS) is a score 
developed in Germany that can predict mild forms of 
pancreatitis at the time of admission with high accuracy 
[2] (Table 1).

To determine severe AP, the Bedside Index for Sever-
ity in Acute Pancreatitis (BISAP) score can be used [3] 
(Table 2). A BISAP score ≥3 can predict a severe course 
of AP with a sensitivity of 83%. More recently, the Pan-
creatitis Activity Scoring System (PASS) was introduced 
that considers factors such as organ failure, pain, intol-
erance to solid diet, systemic inflammatory response 
syndrome, and morphine equivalent dose by relative 
weight [4]. In addition to these scoring systems, differ-

ent ancillary clinical and laboratory criteria may indi-
cate a mild or a severe AP on admission, although incon-
sistent cutoff values often complicate matters. Nonethe-
less, a high C-reactive protein (>150 mg/L), hypocalce- 
mia, increased hematocrit, or hyperglycemia more like-
ly indicates a severe course of pancreatitis. Similarly, a 
short period (<18 h) from the onset of pain to presenta-
tion in the emergency department is associated with a 
severe course [5].

Moderately Severe and Severe AP

A moderately severe or a severe AP is characterized 
by the presence of a transient (<48 h) or persistent organ 
failure (>48 h) or local complications according to the 
revised Atlanta classification [6]. Organ failure often 
manifests with respiratory, renal, or cardiovascular fail-
ure. Usually, admission to an intermediate care or inten-
sive care unit is necessary. However, persistent organ 
failure (>48 h) is associated with a significantly increased 
mortality of up to 50%. A recent published post hoc 
analysis of the Dutch Pancreatitis Study Group of 639 
patients showed no association between the time of on-
set (in the first week or the second week) or the duration 
of persistent organ failure (<1 week to >3 weeks) and 
mortality in patients with AP [7]. The most important 
cause for early mortality is a fulminant organ failure 
with a systemic inflammatory response syndrome. The 
early phase of AP is not caused by bacterial sepsis. Rath-
er, it is triggered by a sterile inflammatory response 
caused by intracellular activation of proteases, which in-
duce autodigestion of the pancreas, mainly the acinar 
cells. As a result, macrophages, lymphocytes, and neu-
trophilic granulocytes are rapidly activated and inflam-
matory mediators such as IL-6 and IL-8 are subsequent-
ly released. This increases the systemic inflammatory 
response and organ failure, especially through capillary 
leakage [8].

Table 1. Harmless Acute Pancreatitis Score

No signs of peritonitis (rebound tenderness, guarding)
Normal hematocrit level
Serum Cr level ≤2 mg/dL

Table 2. Bedside Index for Severity in Acute Pancreatitis (BISAP) 
score

B BUN level >25 mg/dL
I Impaired mental status (Glasgow Coma Scale score <15)
S Development of SIRS
A Age >60 years
P Presence of pleural effusion

SIRS, systemic inflammatory response syndrome.
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Furthermore, the presence of paralytic ileus or abdom-
inal compartment syndrome should also be considered 
(measurement of intra-abdominal pressure via a bladder 
catheter) so that therapy can be initiated timely.

Treatment of Severe Complicated Pancreatitis

Fluid Resuscitation
Numerous studies have investigated the type and 

amount of intravenous fluid resuscitation in severe AP. 
However, there are currently no standardized recom-
mendations, since the amount of volume depletion due 
to extracellular leakage may vary widely individually, and 
also the tolerated volume and the infusion rate depend on 
comorbidities such as heart failure, renal failure, and pul-
monary diseases. Fluid resuscitation between 150 and 250 
mL/h in the first 24–48 h seems reasonable considering 
the current literature. Key points regarding fluid resusci-
tation are given as follows:
1.	 	Adequate intravenous fluid resuscitation should be 

performed during the first 24–48 h; delayed or insuf-
ficient fluids worsen the prognosis: in particular, mor-
tality is increased [9, 10].

2.	 	High-volume fluid therapy (1,000 mL/h) may worsen 
the prognosis and should be avoided [11].

3.	 	The best fluid to use is Ringer’s lactate. The infusion 
rate should be continuously monitored within the first 
24 h and adjusted based on urine excretion (target: 
0.5–1 mL/kg/h) and the vital parameters.
There is evidence that central venous pressure is not a 

reliable parameter for the assessment of volume respon-
siveness in AP, as central venous pressure is heavily af-
fected by intra-abdominal pressure, which is often great-
ly elevated in AP [12]. Transpulmonary thermodilu- 
tion-based hemodynamic monitoring or stroke volume 
variation of arterial blood pressure is currently investi-
gated in studies (e.g., EAGLE study, NCT03082469) to 
target volume therapy.

Analgesia, Antibiotics, and Nutrition
Sufficient intravenous analgesia is always indicated in 

severe AP and is usually combined with opioids (e.g., 
pethidine) and nonopioids (e.g., metamizole). If intrave-
nous analgesia fails to provide sufficient relief or enhanc-
es bowel paralysis, the use of thoracic epidural analgesia 
may be considered, as this was associated with improved 
survival in a multicenter retrospective trial [13]. Howev-
er, the potential benefits have to be confirmed in large 
randomized trials, and a recent randomized pilot study  

(n = 16 patients) showed a beneficial trend but no sig-
nificant improvement in organ dysfunction or mortality 
upon thoracic epidural analgesia [14].

The routine use of antibiotics in the early course of se-
vere AP is currently not recommended due to a lack of 
clear evidence [15]. A recently published retrospective 
multicenter cohort study of more than 800 patients 
showed that antibiotic prophylaxis in patients with severe 
AP may lead to the development of invasive candidiasis 
of the pancreas [16]. Further studies must clarify whether 
antimicrobial prophylaxis may be beneficial in certain 
subgroups of severe AP. If cholangitis or other local infec-
tions, for example, infected walled-off necrosis (WON), 
is suspected, intravenous antibiotics are recommended.

With regard to nutrition, a liberal management has 
been established in recent years. If possible, stepwise oral 
feeding should be encouraged within the first few days 
after admission [17]. A longer period of fasting should be 
avoided. In severely ill intensive care patients without 
gastrointestinal paralysis, a nasogastric or nasoduodenal 
feeding tube should be inserted carefully, as the outcome 
is significantly improved compared to that using total 
parenteral nutrition [18]. In patients with oral feeding in-
tolerance, small-volume enteral feeding in combination 
with parenteral nutrition can be considered.

Role of Endoscopy in the Treatment of Severe 
Necrotizing Pancreatitis

Drainage of Necrotic Collections
Severe pancreatitis often develops acute (necrotic) flu-

id collections in the abdomen, which can encapsulate 
with increasing time (from about 4 weeks) and demarcate 
as WON.

About 40% of patients with necrotizing pancreatitis 
develop organ failure [8]. Necrotic collections can remain 
sterile and, if no symptoms occur, can be managed con-
servatively, as spontaneous resolution is possible. In the 
case of suspected or confirmed infection, gastric outlet or 
biliary tract compression, or even sepsis, interventional 
drainage is indicated, sometimes even before complete 
formation of WON if fulminant sepsis develops.

In most cases, an endoscopic ultrasound-guided trans-
duodenal or transgastric drainage with placement of a 
plastic or a lumen-apposing metal stent (LAMS) can be 
performed and is superior to open necrosectomy and 
minimally invasive surgery [19–22]. Whether multiple 
plastic pigtails or LAMSs are superior to drain necrotic 
collections has not been finally answered: in some studies, 
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the advantages of LAMSs prevailed [23]; however, the 
only randomized controlled trial comparing LAMSs ver-
sus plastic pigtails did not show relevant differences in 
efficacy and clinical outcome [24]. In general, LAMSs 
provide a quick and relatively large access to the necrotic 
collection (usually 10–20 mm in diameter), thus allowing 
endoscopic necrosectomy with irrigation or insertion of 
a transgastric drainage (Fig. 1). According to current rec-
ommendations, LAMSs must be removed after approxi-
mately 4 weeks due to a potentially increased bleeding 
risk. In contrast, placement of plastic pigtails is endoscop-
ically more demanding and time-consuming and does 
not allow necrosectomy. However, transgastric or trans-
duodenal pigtails may remain in situ for several months. 
An initial LAMS placement followed by a plastic pigtail 
through the same access upon removal of the LAMS 
seems a feasible solution if the WON is incompletely re-
solved after 4 weeks. External drainage by ultrasound or 
CT guidance can be performed if endoscopic drainage is 
not feasible or available. Due to the significantly im-
proved, minimally invasive endoscopic treatment op-
tions, surgical procedures for severe necrotic pancreatitis 
have decreased dramatically. Combining external and in-
ternal drainage, possibly also combined with minimally 
invasive video-assisted retroperitoneal debridement, al-
lows for a step-up approach for individualized therapy of 
these seriously ill patients, significantly reducing the rate 
of major complications compared to the primary open 

surgical procedure [25]. A recently published random-
ized study showed that transluminal endoscopic inter-
vention is associated with fewer complications and costs 
and an improved quality of life compared to minimally 
invasive video-assisted retroperitoneal debridement [21]. 
Nevertheless, a surgical procedure may still be required 
in individual cases and should always be discussed in an 
interdisciplinary manner.

Urgent ERC in Patients with Severe Biliary 
Pancreatitis
According to the guidelines, urgent endoscopic retro-

grade cholangiography (ERC) is indicated in case of bili-
ary pancreatitis with acute cholangitis [1]. However, 
whether an ERC should be performed within the first 24–
72 h in the presence of biliary pancreatitis without chol-
angitis has not been conclusively answered. Different, 
partly very small meta-analyses had yielded inconsistent 
results, but the results suggested a potential benefit of an 
early ERC in severe biliary pancreatitis with cholestasis 
[26]. However, the data of the Dutch APEC trial (ran-
domized, multicentric), presented only in an abstract 
form until now, suggest no benefit of an early ERC in se-
vere AP without the presence of cholangitis [27]. How-
ever, future studies will have to address whether selection 
of patients using endoscopic ultrasound for detection of 
common bile duct stones in severe biliary pancreatitis re-
sults in a different outcome.

Fig. 1. Transgastric LAMS placed in the 
small curvature with fresh drainage of in-
fected necrosis.
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