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Abstract

This article will review the recent advances in managing acute
pancreatitis. Supportive care has long been the standard of treatment
for this disease despite extensive, but ultimately unsuccessful, efforts
to develop disease-specific pharmacologic therapies. The primary
interventions center on aggressive fluid resuscitation, initiation of
early enteral nutrition, targeted antibiotic therapy, and the
management of complications. In this article, we will detail treatment
of acute pancreatitis with a focus on intravenous fluid resuscitation,
enteral feeding, and the current evidence behind the use of antibiotics
and other pharmacologic therapies.
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Introduction

Acute pancreatitis can be severe with extensive morbidity, mortal-
ity, and hospitalization costs'. As the most common inpatient gas-
trointestinal diagnosis in the United States (over 270,000 inpatient
stays in 2009), acute pancreatitis was responsible for USD $2.6 billion
in health-care costs in 2009°. With an increasing incidence in the
last decade and an overall mortality ranging from 5% to 20%
depending on severity, extensive efforts have been under way to
improve important clinical outcomes in the disease’”. However,
despite these efforts, no targeted pharmacologic therapy specific
to acute pancreatitis has been found®’. In this article, we will dis-
cuss advances in supportive care that have contributed to improved
outcomes in this disease. In addition, we will highlight the failures
of previous studies of targeted pharmacologic therapy. Finally, we
will outline opportunities for future research that we feel show
promise in the management of acute pancreatitis.

Fluid resuscitation

The most effective intervention for acute pancreatitis to date is early
aggressive fluid resuscitation. By providing adequate perfusion
of the pancreatic microcirculation, fluid resuscitation maintains
intravascular volume in the setting of the massive capillary leak
associated with the inflammatory response of acute pancreatitis. In
turn, preventing ischemia of the microcirculation inhibits the devel-
opment of local and systemic complications such as pancreatic
necrosis, systemic inflammatory response syndrome (SIRS), and
multi-system organ failure®”.

The pancreatic microcirculation can be defined as the area of vas-
culature, including the celiac and superior mesenteric arteries,
which supplies oxygen-rich blood to the pancreatic acinar cells.
Inflammatory mediators released in acute pancreatitis are thought
to exert a microangiopathic effect leading to hypercoagulability
with microthrombi, subsequent endothelial damage from free radi-
cal release, and finally increased capillary permeability promoting
hypovolemia'”!". Disruption of the microcirculation therefore is
theorized as an important factor responsible for the transition from
mild, interstitial edema to severe, necrotizing pancreatitis.

The most important area of research in terms of developing tar-
geted interventions for acute pancreatitis, in our opinion, involves
fully elaborating the inflammatory cascade specific to the disease.
Determining the driving stimulus behind pancreatic injury and sub-
sequent inflammatory activation will be the critical step in design-
ing targeted therapy.

Data from both retrospective and prospective clinical trials demon-
strate that early fluid resuscitation is more effective than delayed
fluid resuscitation. One recent study specifically addressed this issue
by defining early fluid resuscitation as receiving greater than one
third of the total 72-hour fluid volume within the first 24 hours of
hospitalization and late as receiving less than one third'”. Although
the investigation yielded no information on total infused fluid vol-
ume, they concluded that patients receiving early fluid resuscitation
experienced less mortality than those receiving it late. Additional
studies, including a retrospective analysis of 436 patients with acute
pancreatitis which found an association between early fluid resus-
citation and decreased SIRS, organ failure at 72 hours, length of

F1000Research 2015, 4(F1000 Faculty Rev):1474 Last updated: 14 NOV 2024

hospital stay, and a lower rate of intensive care unit admission, sup-
port these conclusions'”.

Early fluid resuscitation is agreed upon as an intervention of para-
mount importance; however, to date, there are no standard guidelines
on optimal fluid type or volume, rate, or duration of treatment'”.
Human studies regarding the rate of hydration consistently show
decreased morbidity and mortality with aggressive hydration in the
first 24 hours, although total volume of hydration at the 48-hour
mark seems to have no effect on patient outcomes. The American
College of Gastroenterology guidelines currently recommend 250
to 500 mL per hour of isotonic crystalloid solution in the first
12 to 24 hours, with frequent re-evaluation every 6 hours, ultimately
with the therapeutic goal of decreasing the blood urea nitrogen
(BUN) level'®. Most experts will agree with a starting infusion of
250 to 300 mL/hour or enough to produce a urine output of at least
0.5 mL/kg, in addition to the 1- to 2-L fluid bolus given in the emer-
gency department'®. The goal within the first 24 hours is a total
infusion of 2.5 to 4 L, with adjustments made on the basis of the
patient’s age, weight, physical exam, and comorbid conditions'’.

Duration of aggressive resuscitation is difficult to determine and
this should be individualized. It is recommended, however, to aim
for a decrease in hematocrit or BUN, or both, in the first 24 hours
of hospitalization. An increased risk of pancreatic necrosis has
been linked with an elevated hematocrit at admission or failure to
decrease after 24 hours as well as an increase in creatinine within
48 hours in independent studies'®*". With regard to BUN, a 2011
meta-analysis of 1,043 acute pancreatitis cases showed an increased
risk of mortality and death with a BUN of at least 20 mg/dL (odds
ratios of 4.6 and 4.3, respectively) at admission or a rise within the
first 24 hours”'.

The type of fluid to use for resuscitation has been incompletely
studied. In the only randomized study specifically evaluating dif-
ferent colloid resuscitation fluids, Lactated Ringer’s solution had a
greater effect on decreasing SIRS and C-reactive protein levels than
normal saline”.

In summary, acute pancreatitis leads to alterations in the pancre-
atic microcirculation brought about by an intense inflammatory
cascade that has yet to be completely delineated. Aggressive fluid
resuscitation is used to blunt the capillary leak syndrome associated
with this cascade, although the optimal rate, type, and duration of
fluid resuscitation have yet to be studied. Further studies are needed
to evaluate for any complications related to over-aggressive fluid
resuscitation.

Antibiotics

Given the morbidity and mortality associated with infected pancre-
atic necrosis, it stands to reason that giving antibiotics may serve
as a solution to this problem. Pancreatic necrosis complicated by
translocated enteric bacteria continues to be the most common
cause of mortality in patients with acute pancreatitis that survive the
early phase, accounting for up to 70% of all deaths*®. Though still a
controversial topic, prophylactic antibiotic therapy is currently not
recommended to prevent pancreatic necrosis associated with acute
pancreatitis’.
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Table 1. Summary updates for the management of acute pancreatitis.

Intervention Recommendation

Fluid resuscitation
Antibiotics

Feeding oral low-fat diet)

Pharmacologic
strategies

In previous years, prophylactic antibiotics were recommended
and common in practice, supported by early research showing
that broad-spectrum antibiotics improved outcomes and reduced
mortality”’. However, a 2001 study evaluated three separate ran-
domized controlled trials comparing antibiotic prophylaxis to no
prophylaxis in the setting of acute necrotizing pancreatitis. The
study found reductions of 21.2% in sepsis and 12.3% in mortality
in patients receiving prophylactic antibiotics; however, there was no
difference in the incidence of pancreatic infection™.

Studies since this report have continued to show conflicting results.
A 2008 meta-analysis, including the same three previously men-
tioned randomized controlled trials, saw no difference in the rates
of pancreatic infection or mortality between the group receiving
antibiotics versus placebo”™. A subsequent Cochrane review con-
firmed no difference in mortality but found a significant difference
while using imipenem alone*. Most recently, in 2011, an evaluation
of 14 randomized controlled trials totaling 841 patients compared
those receiving antibiotics versus placebo. In the categories of mor-
tality, incidence of infected pancreatic necrosis, non-pancreatic
infection, and surgical intervention, no significant differences were
reported”’. There may even be an association with antibiotic use and
an increased risk of intra-abdominal fungal infections™.

Although prophylactic antibiotics are not recommended to pre-
vent infected pancreatic necrosis, there has been some discus-
sion of probiotic prophylaxis with a theorized benefit through
selective gut decontamination. This intervention involves giving
oral antibiotics to eradicate enteric Gram-negative rods and thus
reduce bacterial translocation from the gastrointestinal tract into
the pancreas. A 2009 meta-analysis regarding probiotic prophy-
laxis resulted in no reduction in the risk of pancreatic infection
or associated mortality”’. One large study from the Dutch Acute
Pancreatitis Study group even found that in patients with predicted
severe acute pancreatitis, there was increased mortality from bowel
ischemia in the group given probiotics®. Further studies need to
be performed to assess the efficacy and safety of this possible
intervention.

Ultimately, prophylactic antibiotics are not recommended for
use in acute pancreatitis and should not be administered in the
first 24 hours of the episode unless there is clinical suspicion for

e Early aggressive fluid resuscitation with 250 to 500 mL/hour in the first 24 hours of admission
e Use of isotonic crystalloid fluids — Lactated Ringer’s

* Not recommended unless there is a documented infection
¢ No prophylaxis for necrotizing acute pancreatitis

e Attempt enteric feeding within the first 72 hours of admission if tolerated (can be supplemented with

e No current targeted pharmacologic therapies recommended
¢ Rectal indomethacin 100 mg for post-procedure prophylaxis in those at high risk for post-endoscopic
retrograde cholangiopancreatography pancreatitis

concurrent infection. Patients may present initially with sepsis,
SIRS, multi-organ failure, or a combination of these and thus may
have clinical symptoms such as fever that may mimic infection.
Treatment with antibiotics is appropriate if after evaluation of the
patient via blood cultures and fine needle aspiration of pancreatic
necrosis, infection is revealed. However, if there is no obvious
source of infection, antibiotics should be stopped'”.

Enteral feeding

The standard of care in the past has been to maintain patients on
NPO (nil per os, or nothing by mouth) status until pain resolution
while encouraging pancreatic rest. Currently, it is widely accepted
that early enteral feeding is critical to improving outcomes®'. Bowel
rest is associated with intestinal mucosal atrophy and increased
infectious complications due to bacterial translocation. To maintain
gut barrier function, enteral feeding is preferred over parenteral

feeding in the management of acute pancreatitis®*.

In mild acute pancreatitis, oral intake with a low-fat soft solid diet is
often tolerated within 1 week of admission and no interventions are
required. However, if the patient is not eating after 1 week, enteral
feeding is recommended after cessation of nausea and vomiting, no
longer requiring parenteral analgesics, reduction in abdominal pain,
and return of bowel sounds >,

In severe or predicted severe acute pancreatitis, enteral feeding is
recommended to start within the first 72 hours of hospitalization
with oral or tube feeding. A recent study in the New England Journal
of Medicine demonstrated that tube or oral feedings are equivalent
in terms of preventing complications™. Enteral feeding is thought
to preserve the enteric gut barrier to prevent bacterial translocation
along with avoiding the complications associated with parenteral
nutrition. A 2012 meta-analysis of 381 patients with severe acute
pancreatitis confirmed the benefit of enteral versus parenteral feeds.
With the groups randomly assigned to receive each variation of
nutrition, those with enteral feeds benefitted in mortality, infec-
tion, and organ failure and had a lower surgical rate’’. Nasojejunal
feeding has long been preferred, although there is evidence that
nasogastric feeds have a similar effect™. Although evidence shows a
preference toward enteral feeding, should the patient not tolerate it
or not meet nutritional goals, parenteral nutrition should be started
while maintaining a slow rate of enteral feeds'”.
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Pharmacologic therapies

Many research initiatives have aimed at finding a targeted pharma-
cologic therapy for acute pancreatitis. Pharmacologic agents that
initially presented the most merit were pancreatic anti-secretory
agents, including somatostatin, octreotide, atropine, glucagon, and
cimetidine. However, experience with these agents has been univer-
sally disappointing. For example, in 1994, a randomized controlled
trial of 302 patients with acute pancreatitis treated with octreotide,
a longer-acting analog of somatostatin, showed no differences
in mortality or complications when compared with controls®.
A meta-analysis of five randomized controlled trials in 2002 showed
cimetidine to be no more effective than placebo in decreasing com-
plications or pain®.

Anti-proteases, owing to their inhibition of pancreatic proteases,
which could stimulate pancreatic autodigestion, were also inves-
tigated. Studies on such drugs, like gabexate mesilate, nafamostat,
and aprotinin, have not consistently demonstrated therapeutic ben-
efit and are not universally employed’'—". Platelet-activating factor
antagonists such as lexipafant, antioxidants, corticosteroids, nitro-
glycerin, anti-interleukin-10 (anti-IL-10) antibodies, and anti-tumor
necrosis factor-alpha (anti-TNF-a) antibodies have been shown to
be of no value in the treatment of acute pancreatitis.

Thus, despite initial promise for many agents, there unfortunately
continues to be no adequate targeted pharmacologic option with any
proven benefit in randomized clinical trials'>. The only exception
has been in the treatment of post-endoscopic retrograde cholangio-
pancreatography (post-ERCP) pancreatitis. In a recent multi-center,
double-blind, randomized placebo controlled trial of 602 patients,
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there was a significant reduction in post-ERCP pancreatitis when
high-risk patients received rectal indomethacin®. Clinical tri-
als gleaned similar results with rectal diclofenac*. Therefore, in
high-risk patients only, 100 mg of rectal indomethacin is reasonable
as prophylaxis .

Conclusions

Acute pancreatitis is a devastating disease affecting millions of peo-
ple worldwide. Despite improvements in supportive care, there is
currently no targeted pharmacologic therapy that is used specifi-
cally to treat this disease. Medications such as anti-secretory agents
and anti-proteases have been studied and failed to improve clinical
outcomes. On the horizon, the key to improving outcomes in acute
pancreatitis will be to develop therapies that specifically target the
immune storm caused by pancreatic autodigestion. Specific immu-
nologic therapies that target specific responses in the disease will be
the key to its control.
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response syndrome.

Competing interests
The authors declare that they have no competing interests.

Grant information

The author(s) declared that no grants were involved in supporting
this work.

F1000 recommended

1. Neoptolemos JP, Raraty M, Finch M, et al.: Acute pancreatitis: the substantial
human and financial costs. Gut. 1998; 42(6): 886-91.
PubMed Abstract | Publisher Full Text | Free Full Text

2. Peery AF, Dellon ES, Lund J, et al.: Burden of gastrointestinal disease in
the United States: 2012 update. Gastroenterology. 2012; 143(5): 1179-87.e1-3.
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

3. Mann DV, Hershman MJ, Hittinger R, et al.: Multicentre audit of death from acute
pancreatitis. Br J Surg. 1994; 81(6): 890-3.
PubMed Abstract | Publisher Full Text

4. Russo MW, Wei JT, Thiny MT, et al.: Digestive and liver diseases statistics,
2004. Gastroenterology. 2004; 126(5): 1448-53.
PubMed Abstract | Publisher Full Text

5. Fagenholz PJ, Castillo CF, Harris NS, et al.: Increasing United States hospital
admissions for acute pancreatitis, 1988-2003. Ann Epidemiol. 2007; 17(7):
491-7.
PubMed Abstract | Publisher Full Text

6. Appelros S, Lindgren S, Borgstrdm A: Short and long term outcome of severe
acute pancreatitis. Eur J Surg. 2001; 167(4): 281-6.
PubMed Abstract

7. 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.

PubMed Abstract | Publisher Full Text

8. Hotz HG, Foitzik T, Rohweder J, et al.: Intestinal microcirculation and gut
permeability in acute pancreatitis: early changes and therapeutic implications.
J Gastrointest Surg. 1998; 2(6): 518-25.

PubMed Abstract | Publisher Full Text

9. Banks PA, Freeman ML; Practice Parameters Committee of the American
College of Gastroenterology: Practice guidelines in acute pancreatitis. Am J
Gastroenterol. 2006; 101(10): 2379-400.

PubMed Abstract | Publisher Full Text

10. Takeda K, Mikami Y, Fukuyama S, et al.: Pancreatic ischemia associated with
vasospasm in the early phase of human acute necrotizing pancreatitis.
Pancreas. 2005; 30(1): 40-9.

PubMed Abstract

11.  Bang UC, Semb S, Nojgaard C, et al.: Pharmacological approach to acute
pancreatitis. World J Gastroenterol. 2008; 14(19): 2968—-76.
PubMed Abstract | Publisher Full Text | Free Full Text

12.  Gardner TB, Vege SS, Chari ST, et al.: Faster rate of initial fluid resuscitation in
severe acute pancreatitis diminishes in-hospital mortality. Pancreatology. 2009;
9(6): 770-6.
PubMed Abstract | Publisher Full Text

13.  Warndorf MG, Kurtzman JT, Bartel MJ, et al.: Early fluid resuscitation reduces
morbidity among patients with acute pancreatitis. Clin Gastroenterol Hepatol.
2011; 9(8): 705-9.
PubMed Abstract | Publisher Full Text | Free Full Text

14.  Nasr JY, Papachristou Gl: Early fluid resuscitation in acute pancreatitis: a lot
more than just fluids. Clin Gastroenterol Hepatol. 2011; 9(8): 633—4.
PubMed Abstract | Publisher Full Text

15.  Tenner S, Baillie J, DeWitt J, et al.: American College of Gastroenterology
guideline: management of acute pancreatitis. Am J Gastroenterol. 2013; 108(9):
1400-15; 1416.

PubMed Abstract | Publisher Full Text

16. Talukdar R, Swaroop Vege S: Early management of severe acute pancreatitis.

Page 4 of 6


http://www.ncbi.nlm.nih.gov/pubmed/9691932
http://dx.doi.org/10.1136/gut.42.6.886
http://www.ncbi.nlm.nih.gov/pmc/articles/1727149
http://f1000.com/prime/717964391
http://www.ncbi.nlm.nih.gov/pubmed/22885331
http://dx.doi.org/10.1053/j.gastro.2012.08.002
http://www.ncbi.nlm.nih.gov/pmc/articles/3480553
http://f1000.com/prime/717964391
http://www.ncbi.nlm.nih.gov/pubmed/8044613
http://dx.doi.org/10.1002/bjs.1800810632
http://www.ncbi.nlm.nih.gov/pubmed/15131804
http://dx.doi.org/10.1053/j.gastro.2004.01.025
http://www.ncbi.nlm.nih.gov/pubmed/17448682
http://dx.doi.org/10.1016/j.annepidem.2007.02.002
http://www.ncbi.nlm.nih.gov/pubmed/11354320
http://www.ncbi.nlm.nih.gov/pubmed/23100216
http://dx.doi.org/10.1136/gutjnl-2012-302779
http://www.ncbi.nlm.nih.gov/pubmed/10458730
http://dx.doi.org/10.1016/S1091-255X(98)80051-6
http://www.ncbi.nlm.nih.gov/pubmed/17032204
http://dx.doi.org/10.1111/j.1572-0241.2006.00856.x
http://www.ncbi.nlm.nih.gov/pubmed/15632698
http://www.ncbi.nlm.nih.gov/pubmed/18494044
http://dx.doi.org/10.3748/wjg.14.2968
http://www.ncbi.nlm.nih.gov/pmc/articles/2712160
http://www.ncbi.nlm.nih.gov/pubmed/20110744
http://dx.doi.org/10.1159/000210022
http://www.ncbi.nlm.nih.gov/pubmed/21554987
http://dx.doi.org/10.1016/j.cgh.2011.03.032
http://www.ncbi.nlm.nih.gov/pmc/articles/3143229
http://www.ncbi.nlm.nih.gov/pubmed/21421079
http://dx.doi.org/10.1016/j.cgh.2011.03.010
http://www.ncbi.nlm.nih.gov/pubmed/23896955
http://dx.doi.org/10.1038/ajg.2013.218

20.

21.

22.

28.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Curr Gastroenterol Rep. 2011; 13(2): 123-30.
PubMed Abstract | Publisher Full Text

Working Group IAP/APA Acute Pancreatitis Guidelines: IAP/APA evidence-based
guidelines for the management of acute pancreatitis. Pancreatology. 2013;
13(4 Suppl 2): e1-15.

PubMed Abstract | Publisher Full Text

Baillargeon JD, Orav J, Ramagopal V, et al.: Hemoconcentration as an early
risk factor for necrotizing pancreatitis. Am J Gastroenterol. 1998; 93(11): 2130—4.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Brown A, Orav J, Banks PA: Hemoconcentration is an early marker for
organ failure and necrotizing pancreatitis. Pancreas. 2000; 20(4): 367-72.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Muddana V, Whitcomb DC, Khalid A, et al.: Elevated serum creatinine as a
marker of pancreatic necrosis in acute pancreatitis. Am J Gastroenterol. 2009;
104(1): 164-70.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Wu BU, Bakker OJ, Papachristou Gl, et al.: Blood urea nitrogen in the early
assessment of acute pancreatitis: an international validation study. Arch Intern
Med. 2011; 171(7): 669-76.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Wu BU, Hwang JQ, Gardner TH, et al.: Lactated Ringer’s solution reduces
y ic infl ion pared with saline in patients with acute

pancreatitis. Clin Gastroenterol Hepatol. 2011; 9(8): 710-717.e1.

PubMed Abstract | Publisher Full Text

Heinrich S, Schéafer M, Rousson V, et al.: Evidence-based treatment of acute
pancreatitis: a look at established paradigms. Ann Surg. 2006; 243(2): 154—68.
PubMed Abstract | Publisher Full Text | Free Full Text

Sharma VK, Howden CW: Prophylactic antibiotic administration reduces
sepsis and mortality in acute necrotizing pancreatitis: a meta-analysis.
Pancreas. 2001; 22(1): 28-31.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Bai Y, Gao J, Zou DW, et al.: Prophylactic antibiotics cannot reduce
infected pancreatic necrosis and mortality in acute necrotizing pancreatitis:
evidence from a meta-analysis of randomized controlled trials. Am J
Gastroenterol. 2008; 103(1): 104-10.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Villatoro E, Mulla M, Larvin M: Antibiotic therapy for prophylaxis against
infection of pancreatic necrosis in acute pancreatitis. Cochrane Database Syst
Rev. 2010; (5): CD002941.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Wittau M, Mayer B, Scheele J, et al.: Systematic review and meta-analysis of
antibiotic prophylaxis in severe acute pancreatitis. Scand J Gastroenterol. 2011;
46(3): 261-70.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Trikudanathan G, Navaneethan U, Vege SS: Intra-abdominal fungal
infections complicating acute pancreatitis: a review. Am J Gastroenterol. 2011;
106(7): 1188-92.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Sun S, Yang K, He X, et al.: Probiotics in patients with severe acute
pancreatitis: a meta-analysis. Langenbecks Arch Surg. 2009; 394(1): 171-7.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Besselink MG, van Santvoort HC, Buskens E, et al.: Probiotic prophylaxis in
predicted severe acute pancreatitis: a randomised, double-blind,
placebo-controlled trial. Lancet. 2008; 371(9613): 651-9.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Steinberg W, Tenner S: Acute pancreatitis. N Engl J Med. 1994; 330(17):
1198-210.
PubMed Abstract | Publisher Full Text

Petrov MS, Kukosh MV, Emelyanov NV: A randomized controlled trial of
enteral versus parenteral feeding in patients with predicted severe acute

F1000Research 2015, 4(F1000 Faculty Rev):1474 Last updated: 14 NOV 2024

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

pancreatitis shows a significant reduction in mortality and in infected
pancreatic complications with total enteral nutrition. Dig Surg. 2006; 23(5-6):
336-44; discussion 344-5.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Gupta R, Patel K, Calder PC, et al.: A randomised clinical trial to assess the
effect of total enteral and total parenteral nutritional support on metabolic,
inflammatory and oxidative markers in patients with predicted severe acute
pancreatitis (APACHE Il > or =6). Pancreatology. 2003; 3(5): 406—13.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Eckerwall GE, Tingstedt BB, Bergenzaun PE, et al.: Inmediate oral feeding
in patients with mild acute pancreatitis is safe and may accelerate recovery--a
randomized clinical study. Clin Nutr. 2007; 26(6): 758-63.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Jacobson BC, Vander Vliet MB, Hughes MD, et al.: A prospective,
randomized trial of clear liquids versus low-fat solid diet as the initial

meal in mild acute pancreatitis. Clin Gastroenterol Hepatol. 2007; 5(8): 946-51;
quiz 886.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

E Bakker OJ, van Brunschot S, van Santvoort HC, et al.: Early versus on-demand
nasoenteric tube feeding in acute pancreatitis. N Engl J Med. 2014; 371(21):
1983-93.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

YiF, Ge L, Zhao J, et al.: Meta-analysis: total parenteral nutrition versus
total enteral nutrition in predicted severe acute pancreatitis. /ntern Med. 2012;
51(6): 523-30.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Eatock FC, Chong P, Menezes N, et al.: A randomized study of early
nasogastric versus nasojejunal feeding in severe acute pancreatitis. Am J
Gastroenterol. 2005; 100(2): 432-9.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Morimoto T, Noguchi Y, Sakai T, et al.: Acute pancreatitis and the role of
histamine-2 receptor antagonists: a meta-analysis of randomized controlled
trials of cimetidine. Eur J Gastroenterol Hepatol. 2002; 14(6): 679-86.

PubMed Abstract | Publisher Full Text

Uhl W, Bichler MW, Malfertheiner P, et al.: A randomised, double blind,
multicentre trial of octreotide in moderate to severe acute pancreatitis. Gut.
1999; 45(1): 97-104.

PubMed Abstract | Publisher Full Text | Free Full Text

Andriulli A, Leandro G, Clemente R, et al.: Meta-analysis of somatostatin,
octreotide and gabexate mesilate in the therapy of acute pancreatitis. Aliment
Pharmacol Ther. 1998; 12(3): 237-45.

PubMed Abstract | Publisher Full Text

Heinrich S, Schéafer M, Rousson V, et al.: Evidence-based treatment of acute
pancreatitis: a look at established paradigms. Ann Surg. 2006; 243(2): 154-68.
PubMed Abstract | Publisher Full Text | Free Full Text

Piascik M, Rydzewska G, Milewski J, et al.: The results of severe acute
pancreatitis treatment with continuous regional arterial infusion of protease
inhibitor and antibiotic: a randomized controlled study. Pancreas. 2010; 39(6):
863-7.

PubMed Abstract | Publisher Full Text

Horibe M, Egi M, Sasaki M, et al.: Continuous Regional Arterial Infusion of
Protease Inhibitors for Treatment of Severe Acute Pancreatitis: Systematic
Review and Meta-Analysis. Pancreas. 2015; 44(7): 1017-23.

PubMed Abstract | Publisher Full Text

Elmunzer BJ, Scheiman JM, Lehman GA, et al.: A randomized trial of rectal
indomethacin to prevent post-ERCP pancreatitis. N Engl J Med. 2012; 366(15):
1414-22.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Murray B, Carter R, Imrie C, et al.: Diclofenac reduces the incidence of
acute pancreatitis after endoscopic retrograde cholangiopancreatography.
Gastroenterology. 2003; 124(7): 1786-91.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Page 5 of 6


http://www.ncbi.nlm.nih.gov/pubmed/21243452
http://dx.doi.org/10.1007/s11894-010-0174-4
http://www.ncbi.nlm.nih.gov/pubmed/24054878
http://dx.doi.org/10.1016/j.pan.2013.07.063
http://f1000.com/prime/725998396
http://www.ncbi.nlm.nih.gov/pubmed/9820385
http://dx.doi.org/10.1111/j.1572-0241.1998.00608.x
http://f1000.com/prime/725998396
http://f1000.com/prime/721972532
http://www.ncbi.nlm.nih.gov/pubmed/10824690
http://dx.doi.org/10.1097/00006676-200005000-00005
http://f1000.com/prime/721972532
http://f1000.com/prime/725998397
http://www.ncbi.nlm.nih.gov/pubmed/19098865
http://dx.doi.org/10.1038/ajg.2008.66
http://f1000.com/prime/725998397
http://f1000.com/prime/724294825
http://www.ncbi.nlm.nih.gov/pubmed/21482842
http://dx.doi.org/10.1001/archinternmed.2011.126
http://f1000.com/prime/724294825
http://www.ncbi.nlm.nih.gov/pubmed/21645639
http://dx.doi.org/10.1016/j.cgh.2011.04.026
http://www.ncbi.nlm.nih.gov/pubmed/16432347
http://dx.doi.org/10.1097/01.sla.0000197334.58374.70
http://www.ncbi.nlm.nih.gov/pmc/articles/1448904
http://f1000.com/prime/721972452
http://www.ncbi.nlm.nih.gov/pubmed/11138967
http://dx.doi.org/10.1097/00006676-200101000-00005
http://f1000.com/prime/721972452
http://f1000.com/prime/1100184
http://www.ncbi.nlm.nih.gov/pubmed/17925000
http://dx.doi.org/10.1111/j.1572-0241.2007.01575.x
http://f1000.com/prime/1100184
http://f1000.com/prime/721155470
http://www.ncbi.nlm.nih.gov/pubmed/20464721
http://dx.doi.org/10.1002/14651858.CD002941.pub3
http://f1000.com/prime/721155470
http://f1000.com/prime/723005133
http://www.ncbi.nlm.nih.gov/pubmed/21067283
http://dx.doi.org/10.3109/00365521.2010.531486
http://f1000.com/prime/723005133
http://f1000.com/prime/725598781
http://www.ncbi.nlm.nih.gov/pubmed/21731015
http://dx.doi.org/10.1038/ajg.2010.497
http://f1000.com/prime/725598781
http://f1000.com/prime/725998459
http://www.ncbi.nlm.nih.gov/pubmed/18633636
http://dx.doi.org/10.1007/s00423-008-0379-2
http://f1000.com/prime/725998459
http://f1000.com/prime/1102213
http://www.ncbi.nlm.nih.gov/pubmed/18279948
http://dx.doi.org/10.1016/S0140-6736(08)60207-X
http://f1000.com/prime/1102213
http://www.ncbi.nlm.nih.gov/pubmed/7811319
http://dx.doi.org/10.1056/NEJM199404283301706
http://f1000.com/prime/725998461
http://www.ncbi.nlm.nih.gov/pubmed/17164546
http://dx.doi.org/10.1159/000097949
http://f1000.com/prime/725998461
http://f1000.com/prime/725998462
http://www.ncbi.nlm.nih.gov/pubmed/14526151
http://dx.doi.org/10.1159/000073657
http://f1000.com/prime/725998462
http://f1000.com/prime/722616782
http://www.ncbi.nlm.nih.gov/pubmed/17719703
http://dx.doi.org/10.1016/j.clnu.2007.04.007
http://f1000.com/prime/722616782
http://f1000.com/prime/721302251
http://www.ncbi.nlm.nih.gov/pubmed/17613280
http://dx.doi.org/10.1016/j.cgh.2007.04.012
http://www.ncbi.nlm.nih.gov/pmc/articles/2034288
http://f1000.com/prime/721302251
http://f1000.com/prime/725241139
http://www.ncbi.nlm.nih.gov/pubmed/25409371
http://dx.doi.org/10.1056/NEJMoa1404393
http://f1000.com/prime/725241139
http://f1000.com/prime/725998465
http://www.ncbi.nlm.nih.gov/pubmed/22449657
http://dx.doi.org/10.2169/internalmedicine.51.6685
http://f1000.com/prime/725998465
http://f1000.com/prime/725998466
http://www.ncbi.nlm.nih.gov/pubmed/15667504
http://dx.doi.org/10.1111/j.1572-0241.2005.40587.x
http://f1000.com/prime/725998466
http://www.ncbi.nlm.nih.gov/pubmed/12072603
http://dx.doi.org/10.1097/00042737-200206000-00014
http://www.ncbi.nlm.nih.gov/pubmed/10369711
http://dx.doi.org/10.1136/gut.45.1.97
http://www.ncbi.nlm.nih.gov/pmc/articles/1727562
http://www.ncbi.nlm.nih.gov/pubmed/9570258
http://dx.doi.org/10.1046/j.1365-2036.1998.00295.x
http://www.ncbi.nlm.nih.gov/pubmed/16432347
http://dx.doi.org/10.1097/01.sla.0000197334.58374.70
http://www.ncbi.nlm.nih.gov/pmc/articles/1448904
http://www.ncbi.nlm.nih.gov/pubmed/20431422
http://dx.doi.org/10.1097/MPA.0b013e3181d37239
http://www.ncbi.nlm.nih.gov/pubmed/26355545
http://dx.doi.org/10.1097/MPA.0000000000000375
http://f1000.com/prime/14267075
http://www.ncbi.nlm.nih.gov/pubmed/22494121
http://dx.doi.org/10.1056/NEJMoa1111103
http://www.ncbi.nlm.nih.gov/pmc/articles/3339271
http://f1000.com/prime/14267075
http://f1000.com/prime/725998467
http://www.ncbi.nlm.nih.gov/pubmed/12806612
http://dx.doi.org/10.1016/S0016-5085(03)00384-6
http://f1000.com/prime/725998467

F1000Research 2015, 4(F1000 Faculty Rev):1474 Last updated: 14 NOV 2024

Open Peer Review

Current Peer Review Status: ¢

Editorial Note on the Review Process

Faculty Reviews are review articles written by the prestigious Members of Faculty Opinions. The articles
are commissioned and peer reviewed before publication to ensure that the final, published version is
comprehensive and accessible. The reviewers who approved the final version are listed with their names
and affiliations.

The reviewers who approved this article are:

1. Grazyna Rydzewska
Faculty of Health Sciences, The Jan Kochanowski University, Kielce, Poland
Competing Interests: No competing interests were disclosed.

2. Max Petrov
Department of Surgery, University of Auckland, Auckland, New Zealand
Competing Interests: No competing interests were disclosed.

The benefits of publishing with F1000Research:

* Your article is published within days, with no editorial bias

* You can publish traditional articles, null/negative results, case reports, data notes and more
+ The peer review process is transparent and collaborative

* Your article is indexed in PubMed after passing peer review

+ Dedicated customer support at every stage

For pre-submission enquiries, contact research@f1000.com

Page 6 of 6


https://f1000research.com/browse/faculty-reviews
http://f1000.com/prime/thefaculty
mailto:research@f1000.com

