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Abstract: Pancreatitis is inflammation of the pancreas that can be acute and self-limiting or, in 

a small percentage of patients, recurrent. Patients with recurrent episodes of acute pancreatitis 

(RAP) often progress to chronic pancreatitis. Pancreatitis in all forms causes significant economic 

and social burdens. Prevention of RAP may decrease those burdens and halt progression to 

chronic disease. Unfortunately, no therapy has proven effective at altering the course of RAP. 

While enteral nutritional therapy plays an important role in the treatment of acute pancreatitis 

during episodes, nutritional advice provided to patients in an attempt to prevent recurrent epi-

sodes has not proven effective in most cases. Discontinuing alcohol consumption and treating 

dyslipidemia with diet and medication can help patients with these issues. In patients whose 

pancreatitis is associated with celiac disease or eosinophilic gastroenteritis, a gluten-free diet 

and avoidance of food allergens can be effective in stopping RAP. Advice to take pancreatic 

enzyme replacement therapy, lose weight, control diabetes, decrease dietary sucrose, decrease 

dietary fat or avoid monosodium glutamate has little to no evidence of efficacy. Some studies 

suggest that an antioxidant cocktail may decrease the frequency of RAP and the intensity of 

chronic pain, but the evidence is weak. Nutritional therapy may have a role in the treatment 

of patients with RAP. At present, there are no clear guidelines for nutritional advice to give 

these patients. More studies are needed to identify nutritional interventions that will benefit 

patients with RAP.

Keywords: pancreatitis, nutrition, pancreatic enzyme replacement therapy, antioxidants, 

herbal supplements

Introduction
Pancreatitis is an inflammatory disorder of the pancreas. The inflammatory process can 

localize in the pancreas or spread to tissues surrounding the pancreas or to other organs.1 

Most cases of pancreatitis are acute, and patients recover from the attack with no evi-

dence of clinical, histological, or functional changes. A small subset of patients has 

recurrent episodes of acute pancreatitis. Recurrent acute pancreatitis (RAP) is defined  

by relapsing episodes of pancreatitis with morphologic restitution and preservation 

of function once symptoms have resolved. Acute pancreatitis and recurrent acute 

pancreatitis can develop into chronic pancreatitis. Chronic pancreatitis is defined 

as persistent inflammation in the pancreas with irreversible morphologic or functional 

pancreatic changes.2

Pancreatitis lacks effective therapy and presents a significant health and economic 

impact. In 2004, there were 475,000 recorded ambulatory care visits for pancreatitis. These 

rates have been steadily increasing since 1979.3 Total costs for management of pancreatitis 

Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
71

R E v i E W

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/NDS.S29468

N
ut

rit
io

n 
an

d 
D

ie
ta

ry
 S

up
pl

em
en

ts
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

mailto:loweme2@upmc.edu
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/NDS.S29468


Nutrition and Dietary Supplements 2012:4

cases were estimated at $3.7 billion for 2004. Between 10% and 

20% of patients have recurrent episodes of acute pancreatitis. 

Some, perhaps all, of these patients eventually develop chronic 

pancreatitis, a disease that adds considerably to the health and 

economic impact of pancreatic disorders. At present, therapy 

for acute pancreatitis and chronic pancreatitis is supportive. No 

therapy exists to prevent recurrent episodes of acute pancreatitis 

or progression to chronic pancreatitis.  Effective therapy for 

these disorders would dramatically change the lives of patients 

and impact significantly on the economic burden of acute 

recurrent pancreatitis and chronic pancreatitis. Importantly, 

effective therapy should stop progression to chronic pancreatitis 

and its complications, such as debilitating pain, maldigestion, 

malnutrition, and diabetes mellitus.

In this article, we review concepts in nutritional therapy 

to prevent pancreatitis. We briefly discuss the nutritional 

pathophysiology and nutritional management of acute 

 pancreatitis. Lastly, we summarize available data on  nutritional 

therapy to prevent recurrent pancreatitis episodes.

Nutritional pathophysiology  
in pancreatitis
Like most disease states, patients with pancreatitis have 

a negative energy balance.1 They have increased caloric 

expenditure from inflammation and decreased intake due to 

abdominal pain and anorexia. There are signs of hyperdy-

namic changes and, in some patients, elevated resting energy 

expenditure.4,5 Also present is a higher rate of net protein 

catabolism with a decrease in the serum amino acid pool. 

Carbohydrate metabolism can be impaired due to higher 

levels of stress hormones with a subsequent need for control 

with exogenous insulin. Carbohydrate metabolism is further 

complicated when pancreatitis progresses to its chronic form 

when irreversible injury to the pancreatic islets occurs.2 Less 

frequently, hyperlipidemia in the form of hypertriglyceri-

demia is seen from increased lipolysis and lipid oxidation, 

with concordant poor clearance from serum.1

Electrolyte and micronutrient deficiencies are observed. 

Hypocalcemia and hypomagnesemia can occur even in the 

first episode of acute pancreatitis.6,7 Patients with long-

standing excessive alcohol intake may have thiamine and 

folate deficiencies in addition to protein-calorie malnutrition. 

Patients with chronic pancreatitis can have deficiency of 

fat-soluble vitamins, particularly vitamins D and K. Vitamin 

B12 deficiency is observed in patients with pancreatic insuf-

ficiency because pancreatic proteases degrade R-binding 

protein allowing cobalamin to transfer to intrinsic factor. The 

complex is then absorbed in the distal ileum.1

The main tenet of nutritional management in  pancreatitis 

is to meet the energy needs of the patient through 

 appropriate calorie administration. This is particularly 

important in cases of acute and recurrent acute pancreatitis 

because it will likely reduce complications and decrease 

hospital stays.8

Nutritional therapy and 
supplements in acute pancreatitis
The majority of patients with pancreatitis have a good prog-

nosis, but a small number will develop severe illness that 

requires intensive care and intensive nutritional  support.9 

For many years, parenteral feeding was considered the 

natural choice for nutrition in critically ill patients with acute 

pancreatitis. Current evidence favors enteral tube  feeding. 

Enteral tube feeding has fewer complications and is less 

expensive than parenteral nutrition and improves outcomes 

in critically ill patients.10,11 Enteral tube feeds lower infec-

tion rates, reduce surgical interventions, decrease length of 

hospital stay, decrease organ failure, and decrease overall 

mortality rates11,12 (see Table 1).

There are currently no clear guidelines on the best 

mode of enteral feeding administration, ie, nasogastric or 

 nasojejunal. Theoretical arguments have been offered for 

the use of nasojejunal feeding.13 Placing the tube 40–60 cm 

past the ligament of Treitz decreases pancreatic secretions 

compared with duodenal feeds and stimulates glucagon-like 

peptide 1 and peptide YY, two components in the activa-

tion of the “ileal brake” that inhibits pancreatic secretion. 

 Critically ill patients with pancreatitis tolerate nasojejunal 

feeds. Occasionally, placement of the feeding tube in the 

distal jejunum can be difficult.14 Other investigators recom-

mend nasogastric tube feeds and have demonstrated excel-

lent safety and tolerance in head-to-head comparisons with 

nasojejunal feeding.15,16 An ongoing study comparing the two 

methods may provide additional guidance for the choice of 

tube placement. Once the tube is placed, the use of semiele-

mental or polymeric formula does not influence the risk of 

complications, feeding intolerance, or mortality.17

Table 1 Benefits of enteral feeding in management of acute 
pancreatitis

Few infectious complications
Lower cost
Reduces length of hospital stay
Reduces surgical intervention
Decreases incidence of organ failure
Decreases overall mortality rate
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In mild cases of acute pancreatitis, current international 

guidelines recommend gradual advancement of diet as 

tolerated, usually over 3–4 days.18 Resumption of feeding 

occurred earlier in patients who self-selected when to eat 

compared with those guided by lipase levels with no dif-

ferences in caloric intake and pain symptoms.19 Thus, nor-

malization of serum lipase should not guide when to start 

enteral nutrition. Even a low caloric intake provides more 

benefit than parenteral nutrition and bowel rest in terms of 

safety and cost.20 Increased pain is the most important adverse 

effect of refeeding.21 Pain increases in about 10% of patients. 

 Interrupting feeds for a brief period of time is generally all 

that is needed before these patients tolerate feeding.

The approach to restarting feeds has changed from 

gradual advancement from clear liquids to a solid diet to 

allowing a solid diet from the beginning. A prospective, 

randomized trial showed that a low-fat (35 g fat per day) solid 

diet was as well tolerated as a clear liquid diet.22 Although the 

low-fat solid diet did not shorten hospital stay, it provided 

more calories and fat on resumption of diet. The authors 

concluded that a clear liquid diet and low-fat solid diet were 

both acceptable when restarting an oral diet in cases of mild 

acute pancreatitis. Another study compared the tolerability 

of a hypocaloric liquid diet, a hypocaloric soft diet, and a 

full caloric solid diet (45 g fat per day) in patients recovering 

from mild acute pancreatitis. The full caloric solid diet was 

as well tolerated as the other diets and resulted in a shorter 

hospital stay.23 The authors concluded that patients with mild 

acute pancreatitis can eat a full solid diet early in the course 

of the episode without experiencing harmful effects. No one 

has yet tested the tolerability and efficacy of a diet containing 

higher amounts of fat.

The role of other nutritional supplements in treating acute 

pancreatitis is unclear, and only a few studies have addressed 

their use. Because reactive oxidative species may play an 

important role in the pathophysiology of pancreatitis, several 

studies have addressed the use of various antioxidants. Trials 

of glutamine, vitamin C, S-adenosyl methionine, selenium, 

and N-acetylcysteine, either as monotherapy or combina-

tion therapy, showed no significant differences in outcome 

parameters, such as disease severity score, hospitalization, 

or mortality.24 A recent review of antioxidant therapy con-

cluded that there are no distinct guidelines for the effective 

use of antioxidants and further studies are required.25 An 

initial study of probiotics given in conjunction with enteral 

nutrition suggested probiotics decreased the incidence of 

abdominal abscesses and decreased the length of stay, but a 

subsequent large trial showed statistically significant higher 

mortality precluding routine use of probiotics in severe acute 

pancreatitis.26,27 Other nutrient substrates such as glutamine, 

omega-3 fatty acids, and nucleotides (also known as immu-

nonutrition supplements) have been explored, but no differ-

ences in clinical outcomes were identified.28

Nutritional modifications to prevent 
recurrent acute pancreatitis
Most patients with acute pancreatitis have one episode while 

others may develop recurrent episodes. In some of these 

patients, an etiology can be identified and treated. In the 

majority, no etiology is identified or they have a genetic risk 

factor for which there is no treatment. Patients are often given 

nutritional advice in the hope that the frequency or severity of 

episodes will decrease. In this section, we discuss available 

evidence for various nutritional therapies and their influence 

on outcome (Table 2).

Alcohol
A population study of pancreatitis showed that alcohol 

consumption contributed to half of the cases of chronic 

pancreatitis.29 Patients in this etiologic group were more 

likely to be male and younger (median age 51.5 years). 

Importantly, patients with alcohol-related chronic pancrea-

titis have more complicated disease and have a significantly 

shortened lifespan. The risk is associated with amount of 

alcohol intake. Consumption of more than five drinks per 

day increased the hazard ratio to more than 3.30 Progression 

to chronic pancreatitis is more likely to occur in patients with 

a history of recurrent acute pancreatitis and who continue 

alcohol consumption. A well designed, randomized trial 

Table 2 Nutritional interventions in recurrent episodes of acute 
pancreatitis and chronic pancreatitis

Intervention Benefits

Alcohol abstinence Can decrease risk of recurrence;  
long-term intervention needed

Weight loss Obesity may increase risk; no data if 
weight reduction can decrease risk

Treatment of dyslipidemia Control of triglyceride levels can 
decrease risk

Treatment of diabetes Aggressive control with medications 
can decrease risk

Low-fat diet No evidence for preventing recurrence
Limitation of sucrose Animal studies only; no clinical studies
Increasing dietary fish oil Animal studies only; no clinical studies
Food sensitivity avoidance  
(ie, gluten sensitivity and  
food allergy)

Avoidance can prevent recurrence if 
causality has been established

Food additives  
(ie, monosodium glutamate)

Animal studies only; no clinical studies
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looked at outcome and recurrence rates after a first attack of 

alcohol-associated pancreatitis.31 Patients who were coun-

seled about the importance of alcohol abstinence in multiple 

sessions over time were less likely to have another episode of 

pancreatitis and those who did have subsequent episodes had 

fewer recurrences. The study provided evidence that aggres-

sive counseling and periodic follow-up with reinforcement 

can effectively change the pattern of alcohol consumption 

and alter the recurrence of pancreatitis.

Obesity
Obesity is considered a low-grade inflammatory state, and is a 

risk factor for the development of acute pancreatitis, particu-

larly in association with high alcohol consumption.32,33  Obesity 

is also a risk factor for more severe disease. Patients with obe-

sity had more systemic (ie, organ failure) and local complica-

tions such as abscess formation, necrosis, and pseudocysts.33 

A recent study demonstrated a direct association of increased 

intrapancreatic adipocyte volume and increased body mass 

index with severe acute pancreatitis.34 The mechanism is not 

yet defined. Intra-abdominal and visceral fat appear to produce 

significantly more inflammatory mediators and that increase 

may lead to more complications during acute pancreatitis.35,36 

In an experimental model of adipocyte-mediated acinar cell 

injury, unsaturated fatty acids mediate injury in the pancreas 

and, perhaps, in remote organs.34 Currently, no evidence links 

obesity to recurrent attacks of pancreatitis, and no studies 

have explored whether weight reduction after an initial epi-

sode of acute pancreatitis decreases the likelihood of future 

episodes. Still, weight reduction is good health advice and 

patients should be counseled about weight loss and referred 

to a weight management program.

Dyslipidemia
Pancreatitis due to hypertriglyceridemia, whether acute or 

genetic, is rare.37 A retrospective cohort study of patients 

referred to a specialty lipid clinic showed that hypertrig-

lyceridemia as a primary cause for acute pancreatitis was 

unlikely to occur unless triglycerides level were higher than 

20 mM (1772 mg/dL) at the time of presentation.38 In a 

population study of 230 admissions for pancreatitis, isolated 

dyslipidemia was detected in a small percentage (10%) and 

mortality rates were similar in normolipidemic and dyslipi-

demic patients. It was also observed that adverse outcomes in 

patients with dyslipidemia were seen in hypertriglyceridemia, 

even though past studies did not see this relationship.39,40 

In cases of acquired hypertriglyceridemia, patients with a 

 pre-existing lipid abnormality can develop pancreatitis in 

the setting of a secondary factor such as poorly controlled 

diabetes, alcohol use, or intake of medication such as estro-

gens and beta-blockers.37 Control of triglyceride levels can 

prevent additional attacks of pancreatitis, specifically if levels 

are less than 1000 mg/dL.9,37

Levels of high-density lipoprotein (HDL) during acute 

pancreatitis are low and directly associated with the severity of 

disease.40 Elevation of triglycerides is associated with low HDL 

levels. The theory proposed is that the inflammatory state in 

acute pancreatitis increases triglyceride levels and suppresses 

HDL levels. Bugdaci et al suggested two possible pathways.40 

First, they found that patients with acute pancreatitis had mild 

elevation of thyroid-stimulating hormone, possibly due to the 

systemic inflammatory state in acute pancreatitis. Transient 

elevation of thyroid-stimulating hormone could increase the 

level of triglycerides. Second, they proposed that the low HDL 

levels reduce lipoprotein lipase activity, leading to decreased 

degradation of triglycerides.40 Treatment of dyslipidemia via 

elevation of HDL levels may contribute to recovery from an 

acute attack through an anti-inflammatory and antioxidant 

effect.40 There are no published data investigating whether any 

particular HDL level can prevent future attacks.

Diabetes
Four recent population studies have shown that patients with 

type 2 diabetes mellitus are at increased risk for developing 

acute pancreatitis.41–44 In a large cohort of Taiwanese patients, 

the risk for acute pancreatitis in a patient with type 2 diabetes 

mellitus was 1.95-fold greater compared with nondiabetics.41 

Alcoholism and hepatitis C infection conferred additional 

risk for this population. From a cohort of patients in the UK 

from the General Practice Research Database, the hazard 

ratio was 2.89 compared with nondiabetics.42

Treatment of diabetes with the use of drugs (other than 

insulin) can decrease the risk for pancreatitis by 37%–56%, 

as found in the population study by Lai et al.41 Another cohort 

study through The Health Improvement Network in the 

United Kingdom showed that patients with type 2  diabetes 

mellitus who used insulin and metformin may decrease 

their risk for pancreatitis.43 There are no studies exploring 

the efficacy of long-term glycemic control or weight loss in 

preventing acute pancreatitis in these patients.

Dietary composition in recurrent 
acute pancreatitis and chronic 
pancreatitis
Patients with a single episode of acute pancreatitis or with 

RAP are frequently advised to maintain a low-fat diet. 
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This practice pattern is strongly influenced by custom. The 

advice is based on two theoretical advantages of a low-fat 

diet. The first is based on the observation that less dietary fat 

results in decreased release of cholecystokinin. The lower 

release of cholecystokinin was expected to limit the adverse 

effects of cholecystokinin such as contraction of the gallblad-

der and delay of gastric emptying, either of which might 

influence symptoms in patients with pancreatitis. In practice, 

even low-fat diets cause gallbladder contractions and gastric 

emptying is about the same when low-fat and high-fat meals 

are compared. The second potential advantage of low fat rests 

on the assumption that pancreatic stimulation is detrimental 

in patients with pancreatitis and the observation that lipids 

are the strongest stimulant to pancreatic secretion.45 While 

chronic intake of a high-fat diet (40% of calories as fat) 

increases pancreatic secretion about two-fold over a low-fat 

diet (10% of calories as fat), pancreatic stimulation is still 

robust with a low-fat diet. Additionally, both amino acids and 

carbohydrates stimulate pancreatic secretions significantly. 

Furthermore, pancreatic secretion is affected by caloric 

content and physical properties of the meal as well as nutri-

ent content. Thus, the physiological response to a meal is 

complex and often unpredictable, particularly in an individual 

patient. Importantly, there are no studies examining the effect 

of dietary fat levels on outcome in acute pancreatitis or on 

preventing reoccurrences of acute pancreatitis.

Animal models indicate that dietary composition may 

contribute to the development of acute pancreatitis. Rats fed a 

diet high in sucrose (40%, containing 20% fructose) showed 

pancreatic hyalinization with focal infiltrates compared to rats 

fed an isocaloric starch diet.46 Immunostains of pancreatic 

tissue showed a mild islet cell injury in the treatment group. 

This led the authors to conclude that sucrose can induce 

pancreatic inflammation, although the mechanism is not 

quite clear and whether this can lead to acute pancreatitis is 

not known. Additionally, mice fed a diet rich in fish oils had 

decreased levels of adipokines, inflammatory components 

seen in obesity that can contribute to the development of 

worse outcomes in acute pancreatitis.47 Similar studies have 

not been done in humans. There is no evidence that limiting 

sucrose or increasing intake of fish oil can prevent subsequent 

episodes of acute pancreatitis.

Although rare, there are case reports that food allergies 

can present with RAP.48,49 The proposed hypothesis is that 

inflammation, likely eosinophilic gastroenteritis, caused 

by hypersensitivity to a particular food causes edema and 

obstruction of the ampulla of Vater, leading to bile reflux 

into the pancreatic ducts, and resulting in pancreatitis.48–50 

Symptoms of pancreatitis are observed to occur a few hours 

after ingestion of the provoking food and can be accompanied 

by signs of anaphylaxis, such as urticaria, facial flushing, 

wheezing, headaches, diarrhea, and myalgia.49 Avoidance of 

the offending food substance can prevent future attacks.

Gluten sensitivity is also implicated as a rare cause of 

idiopathic recurrent pancreatitis. In a study of a population 

referred for assessment of sphincter of Oddi dysfunction, 

celiac disease was diagnosed in 7.1%.51 In this subgroup 

of patients, all had episodes of recurrent abdominal pain or 

known idiopathic pancreatitis. These patients also had evi-

dence of periampullary inflammation. The authors concluded 

that celiac disease should be considered as an etiology for 

recurrent idiopathic pancreatitis. The mainstay of treatment 

for celiac disease is a gluten-free diet.

The food additive, monosodium glutamate, may cause 

pancreatic acinar damage. Rats fed monosodium glutamate 

in their diet showed ultrastructural changes in pancreatic 

acinar cells and increased acid phosphatase activity. It was 

suggested that prolonged and continuous intake of monoso-

dium glutamate would induce pancreatic damage.52 A more 

recent study reported by Leschenko et al in 2012 found 

changes similar to acute pancreatitis. The changes included 

necrotic and degenerative damage to both exocrine and 

endocrine cells, inflammation with leukocytes and lym-

phocytes, fibrosis in the interstitium and vascular region, 

and edema.53 The authors concluded that dietary intake of 

monosodium glutamate should be considered as a potential 

cause of pancreatitis. There are currently no published data 

on the effects of other food additives and artificial food dyes 

on the pancreas.

Pancreatic enzyme replacement
Pancreatic enzyme replacement therapy (PERT) is prescribed 

to treat malabsorption, malnutrition, and pain in patients with 

pancreatic insufficiency.54 A systematic review of ten trials 

on the administration of pancreatic enzymes in the manage-

ment of chronic pancreatitis was completed by Shafiq et al in 

2009.55 The main objective of their systematic review was to 

assess whether treatment with PERT caused any changes in 

pain frequency and intensity and in the use of pain medica-

tions, steatorrhea, weight loss, and quality of life.55 Each of 

the studies was a randomized controlled trial with or without 

blinding. Together the studies included 361 patients. The 

studies utilized various preparations of pancreatic enzymes 

(enteric-coated,  nonenteric-coated, acid-protected porcine 

pancreatic enzymes, and microspheres). A variety of com-

parisons was made, ie, pancreatic enzyme treatment with 
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placebo, type of preparation, and frequency of dosing. The 

follow-up time varied from 5 days to as long as 4 months. 

The many differences in study design prevented pooling of 

the results for meta-analysis. The final conclusion was that no 

clear recommendations could be made for the use of PERT 

to ameliorate pain, steatorrhea, weight loss, and quality of 

life. None of the studies addressed prevention of episodes of 

recurrent acute pancreatitis. However, PERT is still often pre-

scribed for patients with recurrent acute pancreatitis despite 

the lack of data supporting efficacy. Table 3 summarizes the 

trials that were included in the analysis by Shafiq et al.55

Antioxidants and herbal 
supplements
Oxidative stress is considered to play a primary role in the 

pathophysiology of pancreatitis, especially in the chronic 

form. Patients with chronic pancreatitis have lower serum 

levels of antioxidants and higher levels of markers for oxida-

tive stress.66 Consequently, patients with chronic pancreatitis 

may have a higher risk for repeated pancreatic injury from 

oxidative stress due to depleted stores of antioxidant enzymes 

and concurrent inadequate dietary intake. A small number 

of studies have examined the utility of antioxidants in treat-

ing pain and preventing episodes in patients with chronic 

pancreatitis.67

Supplemental antioxidants are considered to be a major 

alternative treatment in chronic pancreatitis, but are used 

less often than PERT.54 A handful of trials has explored 

the administration of single antioxidants or as a combined 

formulation in patients with chronic pancreatitis or RAP. 

The results are mixed. Studies of allopurinol and dimethyl 

sulfoxide showed inconsistent results in improvement of 

quality of life or decreased pain intensity.68,69 S-adenosyl 

methionine was also reported to be ineffective in a review 

article by Grigsby et al.68 Curcumin, a polyphenolic com-

pound found in turmeric, was observed to decrease oxidative 

stress but did not exert any significant effect on pain relief.70 

Some promise is seen with trials of combined antioxidant 

supplementation in the treatment of chronic pancreatitis.66 

Two trials done with a combined antioxidant supplement 

containing selenium, β-carotene, d-α-tocopherol, acetate, 

ascorbic acid, and methionine showed improvement in 

quality of life and achieved a significant reduction in pain. 

There was also a decrease in biochemical markers of oxida-

tive stress and improvement of antioxidant status.71,72 One 

of these studies also  demonstrated that  treatment reduced 

the number of episodes of acute  pancreatitis.72 However, the 

recent completion of the ANTI-Oxidant therapy for painful 

Chronic Pancreatitis Therapy Evaluation (ANTICIPATE) 

study concluded that patients with painful chronic pancreati-

tis of alcoholic origin did not experience a reduction in pain 

or improvement in quality of life with combined antioxidant 

therapy, despite a sustained increase in blood levels of the 

antioxidants.73 The authors mentioned that their cohort 

consisted of older patients (median 50 years versus 30 years 

in the study by Bhardwaj et al) who likely had irreversible 

pancreatic damage that could not be modified by antioxidant 

supplementation.72 These findings are similar to the results 

obtained by Burton et al who found that administration of 

antioxidants was more effective in younger patients and 

those with a pancreatitis etiology secondary to idiopathic 

and obstructive versus alcoholic pancreatitis.72 There are no 

studies investigating the effects of antioxidant supplementa-

tion in a younger cohort of patients in the early stages of 

recurrent acute pancreatitis.

EGb 761 is a standardized extract from the Gingko biloba 

tree, a herbal supplement utilized in traditional  Chinese 

 medicine. An animal study showed that prophylactic treat-

ment with this extract resulted in a decrease in serum amylase 

and lipase levels as well as better histopathologic  appearance 

of the pancreas.74 There was minimal parenchymal inflam-

mation and edema on pancreatic histopathology samples. 

The authors concluded that attenuation of inflammation was 

secondary to the antioxidant effect of EGb 761.

Quercetin, naturally found in fruits and in some Chinese 

herbs, is a plant flavonoid reported to have anti-inflammatory 

and antioxidant properties. An animal study evaluating 

its effect on experimental pancreatitis was completed by 

Carvalho et al,75 who observed that mice pretreated with 

quercetin as an oral supplement prior to cerulein-induced 

pancreatitis had less biochemical and histological evidence 

of pancreatic inflammation. This study group concluded 

that quercetin can decrease inflammation in experimental 

acute pancreatitis via its antioxidant and anti-inflammatory 

properties.

Two types of tea extract, black and green, both from 

the Camellia sinensis plant have been reported to decrease 

the effects of pancreatitis in animal studies.76,77 In rats with 

ethanol-induced and cholecystokinin-induced pancreatitis, 

feeding with black tea extract allowed for improved amylase 

and lipase levels with increased anti-inflammatory, antioxi-

dant, and antiapoptotic activity.76 Polyphenols from green tea 

were studied in mice with cerulein-induced pancreatitis.77 

The study group observed that intraperitoneal administra-

tion of green tea polyphenols caused attenuation of the 

effect of  pancreatitis through modification of inflammatory 
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and oxidative stress pathways. Emblica officinalis, or Indian 

gooseberry, is a medicinal plant available in powder form.78 In 

animals with L-arginine-induced pancreatitis, treatment with 

oral doses of E. officinalis led to improvement of biomarkers 

of pancreatitis. Histopathology of the pancreas in animals 

treated with E. officinalis showed decreased destruction of 

acinar cells, minimal focal inflammation, and no evidence 

of fat necrosis. Grape seed extract has been reported to 

have antioxidative and anti-inflammatory effects.79 There is 

anecdotal evidence in affected patients that commercially 

available grape seed extract can reduce symptoms of chronic 

pancreatitis.80 Milk thistle extract acts to protect the liver from 

injury.81 A main component is the flavonolignan, silibinin. 

An animal study to determine its effect on the pancreas was 

completed by von Schönfeld et al.82 Pancreatic injury was 

induced via cyclosporine in rats that were subsequently 

treated with silibinin intraperitoneally. The results showed 

that rats treated with silibinin had restoration of amylase 

secretion that was initially inhibited by cyclosporine. The 

study concluded that silibinin may protect pancreatic exo-

crine cells.82 Table 4 summarizes the effects of some herbal 

supplements used in RAP and chronic pancreatitis. There are 

no large, controlled trials on the use of herbal supplements 

to prevent RAP in humans.

Other components and functional 
foods
Glycine, an inhibitory neurotransmitter and cytoprotec-

tive amino acid, has been studied in a rat model with mild 

cerulein-induced pancreatitis and severe taurocholate-

induced  pancreatitis.83 Prior to induction of pancreatitis, rats 

were given intravenous doses of glycine. After treatment, it 

was noted that rats with mild cerulein-induced  pancreatitis 

pretreated with glycine had less pancreatic necrosis 

and  inflammation. In rats with severe pancreatitis, there was 

a decrease in pancreatic cytokine, myeloperoxidase, lipase, 

and amylase levels. Overall, glycine exhibited an attenuat-

ing effect on pancreatitis, making it a possible therapeutic 

component in prophylaxis.

Zinc is present in high concentrations in pancreatic juice. 

A population study done in India determined that patients 

with chronic pancreatitis have low erythrocyte zinc levels, 

particularly in cases of tropical pancreatitis.84 A prior study 

showed that zinc plays an important role in maintaining the 

integrity of pancreatic acinar cells. Analysis of zinc-deficient 

rats showed significant changes in acinar cells, with a reduc-

tion in zymogen granules, and an increase in lysosomes and 

cytoplasmic degradation.85 Pancreatic function shows some 

dependence on zinc, and supplementation may contribute to 

maintenance of function.

Blueberries contain the polyphenol, pterostilbene, that has 

antioxidant and anti-inflammatory properties.86 An in vitro 

study aimed to assess its effect on pancreatitis induced by 

tumor necrosis factor alpha. The study showed that acinar 

cells treated with pterostilbene had lower levels of inflam-

matory markers.87 Patients with pancreatitis may have lower 

levels of carotenoids, one of which is lycopene.88,89 Isolated 

rat pancreatic acinar cells with cerulein-induced pancreatitis 

showed a decrease in interleukin-6 and reactive oxygen spe-

cies after treatment with lycopene.90 Although it is possible 

to increase carotenoid levels in patients with pancreatitis, 

it is not clear whether dietary supplementation can prevent 

recurrent episodes or ameliorate symptoms.89 There are no 

rigorous studies examining the efficacy of consumption of 

popular known functional foods (also known as superfoods) 

in preventing RAP.

Conclusion
Pancreatitis is an inflammatory condition that is clinically 

and economically relevant in modern medicine. Treatment 

is mainly supportive, and patients with chronic pancreatitis 

experience complications that are irreversible and have a 

poor prognosis. This outcome makes finding ways to prevent 

recurrent episodes of pancreatitis, which precede chronic 

changes, very important. Although nutritional advice is 

frequently given patients with pancreatitis, most is of ques-

tionable efficacy. The most successful interventions include 

abstinence from alcohol in patients with alcohol-associated 

pancreatitis and treatment of dyslipidemias to reduce serum 

triglyceride levels. Other approaches are not supported by 

empirical evidence. Common interventions like a low-fat diet 

and PERT have never been conclusively shown to alleviate 

symptoms or prevent recurrent episodes of pancreatitis. 

Table 4 Herbal supplements taken in recurrent episodes of acute 
pancreatitis and chronic pancreatitis

Herbal supplement Active component; effect

Gingko biloba extract EgB761; antioxidant
Quercetin Plant flavonoid; antioxidant and anti-

inflammatory
Black and green tea extract 
(Camellia sinensis)

Polyphenol; antioxidant, anti-
inflammatory and antiapoptotic

indian goose berry  
(Emblica officinalis)

Antioxidant and anti-inflammatory

Grape seed extract Plant flavonoid and polyphenol; 
antioxidant and anti-inflammatory

Milk thistle (Silybum marianum) Silibinin; protection of pancreatic cells
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Antioxidant therapy shows promise but the data are mixed 

and there is no clear evidence to guide selection of antioxi-

dants or the appropriate dose. There is a lack of investigations 

that include patients who are early in the course of recurrent 

acute pancreatitis and it is not known if that patient population 

would benefit from any dietary intervention. More studies are 

needed to find effective nutritional modifications, whether 

pharmacologic, dietary or behavioral, that can alter the course 

of acute pancreatitis.
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