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Abstract

Food allergy, a commonly increasing problem worldwide, defined as an adverse immune response 

to food. A variety of immune-related effector cells such as mast cells, eosinophils, neutrophils, and 

T cells are involved in food-related allergic responses categorized as IgE-mediated, non-IgE 

mediated, and mixed (IgE and non-IgE) depending upon underlying immunological mechanisms. 

The dietary antigens mainly target the gastrointestinal tract including pancreas that gets inflamed 

due to food allergy and leads acute pancreatitis. Reports indicate several food proteins induce 

pancreatitis; however, detailed underlying mechanism of food-induced pancreatitis is unexplored. 

The aim of the review is to understand and update the current scenario of food-induced 

pancreatitis. A comprehensive literature search of relevant research articles has been performed 

through PubMed and articles were chosen based on their relevance to food allergen mediated 

pancreatitis. Several cases in the literature indicating that acute pancreatitis has been provoked 

after the consumption of mustard, milk, egg, banana, fish, and kiwi fruits. Food-induced 

pancreatitis is an ignored and unexplored area of research. The review highlights the significance 

of food in the development of pancreatitis and draws the attention of physicians and scientists to 

consider food allergies as a possible cause for initiation of pancreatitis pathogenesis.

Keywords

Food allergy; Pancreatitis; Eosinophils; Mast cells; Neutrophils

Introduction

The increasing prevalence of allergic diseases is an alarming issue throughout the world and 

food allergens are the major contributors in promoting allergic manifestations including 

gastrointestinal disorders [1–4] The prevalence of food allergy has been estimated about 3–
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8% and it significantly affects the quality of life in susceptible individuals [5]. Food allergy 

can be defined as a provocation of adverse allergic reaction to innocuous dietary antigens 

due to an overreaction of the immune system against these dietary antigens. The signs and 

symptoms of food allergy may range from mild to severe, and may include vomiting, 

diarrhea, hives, itchiness, swelling of the tongue, low blood pressure, and breathing 

difficulties [6]. The food induced allergic reactions typically occur within minutes to several 

hours of exposure and when the symptoms are severe, it can cause severe anaphylaxis [7]. 

The overreaction of the body’s immune system against the food antigens can affect several 

organs, including the respiratory and gastrointestinal (GI) tracts that lead to the development 

of asthma exacerbation, respiratory failure, esophagitis and gastroenteritis [2, 8, 9] Recently, 

food allergy has been implicated as one of the reasons that promotes acute pancreatitis [10–

14]. Pancreatitis is characterized by acute or chronic inflammation which can be caused by 

various noxious stimuli such as gallstones, alcohol, and mutation in trypsinogen gene [15–

17]. The annual incidence of acute and chronic pancreatitis varies from 13 to 45 and 4.4 to 

11.9 per 100,000 people in the United States respectively [15, 18]. Moreover, various reports 

indicate an increased occurrence of pancreatitis in the population of Japan compared to the 

United States [15, 19, 20]. Unfortunately, in the current scenario, the prevalence of food-

induced acute or chronic pancreatitis is still not well reported. Since 1933, food-induced 

allergy has been known to be a cause of acute pancreatitis in dogs [21]; furthermore, several 

cases of acute pancreatitis in human caused by allergy to mustard [22], milk [13, 23], cod 

roe [14], egg [24], bananas [10], fish [25], and kiwi fruits [26] have been reported in 

literature. Several studies indicate that a high dietary glycemic load [27], fat, meat, egg etc. 

[28] were associated with the risk of non-gallstone-related acute pancreatitis. While other 

studies report that vegetables and fish (including fatty and lean fish) may be associated with 

decreased risk of non-gallstone acute pancreatitis [29, 30]. All these studies indicate that 

certain foods are associated with an increased risk of acute pancreatitis while other foods 

might be protective.

According to clinical presentations and allergy testing, three types of food allergies have 

been known: IgE mediated (immediate type, type I hypersensitivity), non-IgE mediated 

(delayed type, cellular, type IV hypersensitivity), and mixed (IgE/Non-IgE) [31], but in the 

case of food-induced pancreatitis the mechanism is unknown, and this area of research is 

ignored and unexplored. In this review, we aim to provide the current information related to 

food-mediated allergic responses with special emphasis on food-induced pancreatitis. The 

current review also provides the platform for researchers and physicians to understand the 

involvement of different types of effector immune cells as well as the operational molecular 

mechanistic pathways that may pave the way for novel treatment therapies for food-induced 

pancreatitis.

Food-induced allergic disorders

Food-induced allergic disorders are increasing worldwide and certain foods have been 

marked as a risk factor for the development of allergic diseases [32]. The food allergy is 

mostly associated with an increase in Th2 cytokine, eosinophils and mast cells in response to 

allergens [33–36]. Food allergy has been reported in several allergic diseases including 

asthma [33–35], allergic rhinitis [37, 38], gastrointestinal disorders such as eosinophilic 
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gastroenteritis [2, 39] and pancreatitis [23, 24]. Herein, we summarized the current 

understanding and available pieces of evidence about the development of eosinophilic 

gastroenteritis dependent and independent pancreatitis.

Food allergen-induced eosinophilic gastroenteritis and pancreatitis

Eosinophilic gastroenteritis (EG) is an eosinophil mediated inflammatory disease and 

characterized by infiltration of eosinophils in the stomach, small intestine and large intestine 

[2, 39]. Base line eosinophils are usually present in the gastrointestinal tract [40]; but 

increase in their number was observed in response to several stimuli, such as tissue injury 

and infections, including food allergens. These accumulated eosinophils get activated that 

further degranulate, and secrete various cytokines that lead to the development of EG [41]. 

Notably, evidences indicate that 50–75% of EG patients have personal or family history of 

concomitant allergies or atopic disorders [42, 43]. Food allergy has been suggested in 

promoting EG in these patients and an increase in total IgE and food-specific IgE provided 

evidence of food allergy in promoting EG in patients [44]. Cow’s milk was reported to 

induce erosive gastritis and its withdrawal from the diet has shown the disappearance of 

allergic symptoms in infants [45]. Several pieces of evidence suggest that food antigens have 

a critical role in the pathogenesis of eosinophilic gastroenteritis as well as colitis [46].

The first time food allergy and its association to the pancreatitis was reported in 1933 by 

Couvelaire and Bargeton [21], by showing food allergen-induced experimental anaphylactic 

shock in dogs. Several case reports of acute pancreatitis, provoked by food allergies to 

mustard [22], milk [13, 23], egg [24], bananas [10], fish [25] and kiwi fruits [26] in human 

have been published in the literature. Chronic pancreatitis persisting for as long as 8 to 10 

years due to consumption of different types of food such as beef, milk, potato, fish, and eggs 

have also been reported [12]. Major symptoms of these patients include acute abdominal 

pain and elevation in serum pancreatic enzymes levels. However, abdominal sonography and 

CT scan result revealed edematous pancreas in only one patient. The serum IgE level was 

found elevated in one patient [12]. These patients were treated by cessation of ingestion of 

inciting food (beef, milk, potato, fish, and eggs), and simultaneously with the drug 

Cromoglycate, a mast cell stabilizer [47], which prevents the release of histamine from mast 

cells. A case of milk-associated acute pancreatitis has also been reported in a 23-year-old 

patient with recurrent episodes of abdominal pain, increased levels of amylase, lipase, serum 

IgE, beta lactoglobulin, and an enlarged pancreas on the sonographic report. The patient had 

recurrent episodes of acute pancreatitis accompanied by facial erythema with conjunctival 

injection, generalized pruritus, diarrhea, and eosinophilia after consumption of milk [13]. 

Inamura et al. [10] published a case of recurrent acute pancreatitis (three episodes) caused 

by an allergy to bananas in a 47-year-old female with past history of allergic rhinitis. The 

patient was treated conservatively with light diet and intravenous fluids, with resolution of 

clinical symptoms within few days. In addition, the elevated amylase levels returned to 

normal values in parallel with the clinical symptoms. The total serum IgE level was 644 

IU/mL with specific IgE level to bananas was 2.18 UA/ml showing significant allergy to 

bananas. Gastaminza et al. [26], presented a case report of acute pancreatitis developed after 

consumption of kiwi fruits in a 48-year-old man with past history of duodenal ulcer and 

upper gastrointestinal hemorrhage. This patient also had history of rhinitis, bronchial asthma 

Manohar et al. Page 3

Dig Dis Sci. Author manuscript; available in PMC 2018 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and allergies to pirazolones. The patient was reported to have increased serum amylase and 

leukocytosis of 835 U/I (N=60–190) and 13,000/mm2 respectively. Notably, after 48 hours 

of treatment with light diet, intravenous fluids, antacids, and analgesics; serum amylase and 

lipase levels returned back to normal. Since, the patient was a moderate drinker, he was 

initially diagnosed to have alcoholic pancreatitis but after about two weeks, he suffered from 

another episode of pancreatitis after eating kiwi fruit. Later, prick test showed allergy to kiwi 

fruit and he was diagnosed to have kiwi fruit-induced pancreatitis. Patient has not suffered 

from pancreatitis again after avoiding ingestion of kiwi fruits in the last five years as per the 

report. The summary of each of these case reports of food-related acute pancreatitis has been 

provided in Table 1. Furthermore, several large multiethnic cohort studies have indicated that 

high dietary glycemic load, saturated fat, cholesterol, red meat, and eggs raise the risk of 

non-gallstone-related acute pancreatitis [27, 28]; In contrast, recent reports have indicated 

that the consumption of vegetables and fish (fatty and lean fish combined) may be associated 

with decreased risk of non-gallstone acute pancreatitis [29, 30]. The summary of prospective 

cohort studies related with food-induced acute pancreatitis in human was presented in Table 

2.

The association of EG with pancreatitis is also well reported in the literature and the major 

cause of EG is food allergy [23, 24, 48]. Numerous case reports indicate that EG can occur 

due to cow’s milk [23] and egg allergy, [24] and the severe EG symptoms may exacerbate 

acute pancreatitis. Suzuki et al. [23] reported a case of milk allergy associated pancreatitis, 

which rapidly improved after withdrawing the milk from diet and corticosteroids treatment. 

Patient showed decrease in serum titers of pancreatic enzymes and total bilirubin with 

normalization of blood eosinophil count. Patient remained symptom-free for more than 20 

months following the elimination of cow’s milk from his diet. Thus, adult-onset cow’s milk 

allergies are rare; but they may pose severe complications such as anaphylaxis, 

gastroenteritis, and pancreatitis.

Tse and coworkers [24] presented the first report of egg allergy associated pancreatitis in a 

25-year-old non-atopic female who developed abdominal pain radiating to the left upper 

quadrant and chest, within 30 minutes of eating an egg. Laboratory testing revealed serum 

lipase level of 2400 U/L, and peripheral eosinophilia of 23.3% (2300 eosinophils/μl), which 

remained elevated, increasing up to 26% (2500 eosinophils/μl) in the following week. 

Further diagnostic imaging such as ultrasound, abdominal CT, and MRCP did not reveal 

biliary dilatation or obstruction, which could suggest the presence of gallstones. Other 

common causes of pancreatitis such as alcohol and medications were also ruled out. Upper 

endoscopy was normal. In-vitro allergy testing confirmed positive egg-specific IgE level at 

6.25 kU/L, whereas, all other tested foods were reported negative, and total IgE 89.7 kU/L 

was observed. However, duodenal biopsy showed 80 eosinophils/high powered field and 

analysis of stool sample for ova and parasite was negative except for the presence of Charcot 

Leyden crystals, suggesting an underlying eosinophilic gastrointestinal process. In this 

patient, the EG was severe enough to have likely caused acute pancreatitis. A possible 

mechanism predicted for food hypersensitivity mediated, and EG associated acute 

pancreatitis, is due to obstruction of the pancreatic duct from local duodenal inflammation 

[49].
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Even though, most cases of food-induced pancreatitis showed intestinal wall edema and 

duodenal inflammation, but CT scan reported as a normal pancreas [10, 23, 24, 26]. This 

indicates imaging of pancreas is not sufficient to diagnose pancreatitis. The revised Atlanta 

classification of pancreatitis state that two out of three following criteria should be 

considered to diagnose pancreatitis, such as classical abdominal pain, approximately 3 times 

induced levels of amylase or lipase in the blood, and imaging show inflammatory changes in 

pancreas. Further, Balthazar’s index and CT severity scoring system should also be 

considered to diagnose acute pancreatitis as Grade A and score of 0 respectively because 

pancreatitis can occur even without any visible morphological changes following CT 

imaging [50]. However, there are some case reports that indicate abdominal pain and lipase 

elevations greater than 3 times normal limit and do not have pancreatitis. Even though, they 

meet the clinical criteria for acute pancreatitis but they may have intestinal ulcers or bowel 

wall edema. In the clinical circumstances, where there is doubt about the validity of an 

elevated lipase, clinicians will commonly get a CT/MRI to verify interstitial edema/

inflammation of the pancreas. When it is present, then there is no question that pancreatitis 

occurred. When it is absent, while clinical criteria have been met, remains doubtful whether 

pancreatitis truly occurred. Therefore, some of these cases may not be pancreatitis, but that 

at a minimum they meet the current conventional clinical criteria.

Mechanism associated with food-induced pancreatitis

Inamura et al. (2005) proposed that the reflux of bile into the pancreatic duct due to 

obstruction of the ampulla of Vater and improper activation of zymogens could be the culprit 

of food-induced pancreatitis [10]. They found inflammatory changes to the ampulla of Vater 

in endoscopic exam and pathology showed accumulation of a large number of mast cells in 

the mucosa and submucosa on immunohistochemical staining against human mast cell 

tryptase. In addition, mast cells play a pivotal role in pancreatitis [51, 52]. This patient had 

eaten bananas each time before the attacks of recurrent acute pancreatitis and had specific 

IgE to bananas of 2.18 UA/1, a low positive. Another pancreatitis patient associated with 

milk allergy had a specific IgE to cow milk of 2.17 KU/1 [13]. Therefore, hypersensitivity to 

a food substance could also lead to the obstruction of the ampulla of Vater, causing reflux of 

bile into the pancreatic duct and inappropriate activation of pancreatic enzymes leading to an 

attack of pancreatitis.

Food allergen-induced IgE has a role in induction of pancreatitis

IgE-mediated food allergy has been triggered when IgE antibodies bind with FcεRI 

(Fragment, crystallizable epsilon region R1) receptors present on mast cells and basophils 

causing the release of biologically active mediators and subsequent development of 

hypersensitivity responses against ingested food proteins [1]. Typically, IgE-mediated food 

allergy follows two steps i.e. sensitization and degranulation. The primary exposure to 

allergen creates sensitization and secondary exposure to the same allergen causes 

degranulation of immune cells. When primary exposure to food allergens occurs, these 

allergens were captured and processed into small peptide fragments by antigen presenting 

cells (APCs) with the help of proteasome complex. Later, these processed peptide fragments 

were presented along with major histocompatibility complex class-II (MHC-II) by APCs to 
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naive CD4+ T cells. These naive CD4+ T cells differentiate into Th2 cells in the presence of 

IL-4 and produce Th2 specific cytokines such as IL-5 and IL-13 [53]. These released Th2 

cytokines, especially IL-4 and IL-13, were responsible for the cross talk between T and B 

cells and induce differentiation of B cells into the IgE-producing plasma cells. These food 

allergen-specific IgE antibodies bind to FcεRI surface receptors on mast cells and basophils 

[54]. This stage is commonly known as the ‘sensitization phase,’ and now the sensitized 

immune cells get ready to provoke a stronger allergic response upon re-exposure to the same 

food allergen. Secondary exposure to the same food allergen causes crosslinking of allergen-

specific IgE antibodies to FcεRI receptors on mast cells and/or basophils. This event, in turn, 

induces the degranulation of mast cells or basophils releasing several allergic mediators such 

as histamine, prostaglandin D2 etc. leading to the development of characteristic symptoms 

of allergy [55].

Additionally, IgE has been reported in pancreatitis and several studies indicate that chronic 

pancreatitis patients have high serum levels of IgE, especially during acute inflammatory 

episodes, or if the patient has taken alcohol [56, 57]. Furthermore, an earlier case report has 

also shown increased IgE levels in a patient with recurrent pancreatitis lasting several years 

which suggests food-mediated allergy as a cause of recurrent pancreatitis [12]. Additionally, 

milk protein allergy was associated with acute pancreatitis and the serum levels of IgE 

specific to milk proteins and beta-lactoglobulin was increased in patients with acute 

pancreatitis [13]. Furthermore, even fruit allergies that include bananas [10] and kiwi fruit 

[26] were also reported in the induction of acute pancreatitis. These patients showed no 

recurrence of pancreatitis following the avoidance of responsible food [26]. Additionally, 

increased dietary glycemic load [27], intakes of saturated fat, cholesterol, red meat, and eggs 

[28] promote the risk of non-gallstone-related acute pancreatitis. In a large population-based 

prospective cohort of 80,019 Swedish people (aged 46–84 years), Oskarsson and coworker 

showed that vegetable consumption might play a role in the prevention of non-gall stone-

related acute pancreatitis [26]. Similarly, a case of a 26-year-old woman with a large number 

of eosinophils in the resected pancreas was reported who was suspected to have eosinophilic 

pancreatitis. Interestingly, she had repeatedly normal eosinophil count, histologically normal 

gastroduodenal, splenic and celiac lymph node biopsies. It was suggested that it could be 

due to a rare manifestation of patient’s past history of allergic manifestations and increase in 

serum IgE levels [11]. These studies indicate that some foods can induce an episode of 

pancreatitis, whereas some foods minimize the risk of development of pancreatitis.

Food allergen-induced non-IgE mediated pancreatitis

Non-IgE mediated food allergies were caused by components of the immune system other 

than IgE antibodies. In non-IgE mediated food allergy, the cellular immune response was 

engaged, with the primary effect on the GI mucosa [58]. Eosinophilic infiltration and T cell 

involvement have been reported in non-IgE mediated gastrointestinal food allergic disorders 

(non-IgE- EGID) such as food protein-induced enterocolitis syndrome (FPIES) and food 

protein-induced enteropathy (FPE) [2, 59]. Further, the activation and recruitment of 

eosinophils by a number of cytokines including IL-3, IL-5, and GM-CSF as well as 

chemokines leads to eosinophil degranulation. The degranulation of eosinophils causes the 

release of several pro-inflammatory mediators, including granule-stored cationic proteins, 
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and many cytokines such as TGF-β, IL-3, IL-4, IL-5, IL-8, IL-13, IL-18, and TNF-α that 

were responsible for tissue damage at allergic site [2, 15]. Several case reports have been 

cited in the literature indicating the accumulation of eosinophils in pancreatitis patients and 

termed this condition as “Eosinophilic Pancreatitis (EP)” [11, 60]. Collectively, it can be 

speculated that food-specific non-IgE mediated reactions might have a crucial role in 

induction of pancreatic inflammation but further effort is needed to establish this 

phenomenon.

Role of inflammatory cells in food-allergen mediated pancreatitis

Several immune effector cells such as mast cells, basophils, eosinophils, neutrophils and T 

cells are known to have crucial roles in promoting food-mediated allergic responses in 

pancreatitis [61, 62]. In brief, the details of each cell have been presented below.

Mast Cells

The involvement of mast cells in food allergy-induced gastrointestinal disorders was 

reported during food-induced allergic responses [63, 64]. In IgE-mediated reactions, the 

production of allergen-specific IgE occurs and subsequent binding to FcεRI receptors on 

mast cells initiates allergic response via release of several mediators resulting in 

vasodilatation, edema, and bronchoconstriction [65]. Mast cells have a crucial and pivotal 

role in lethal acute [66], chronic pancreatitis [52, 67] and multiple organ failure [68]. The 

involvement of mast cells in the development of pancreatitis and the possibility of an allergic 

basis to the disease has also been identified [66].

Basophils

Basophils represent less than 1% of peripheral blood leukocytes and are involved in the 

development of IgE-mediated allergic diseases [1]. A recent observation based on initial 

findings showed that activated basophils play an important role in the pathophysiology of 

autoimmune pancreatitis via activation of TLR signaling pathway [69]. However, the role of 

basophils in food allergen-induced pathogenesis of acute and chronic pancreatitis is still not 

clear and needs to be explored further.

Eosinophils

Eosinophils also play a key role in food-induced allergic responses [23, 24]. Blood and 

tissue eosinophilia with marked degranulation have been reported in a number of allergic 

diseases associated with food [2]. Eotaxins are the important molecules and act as eosinophil 

chemo-attractant that promotes accumulation of eosinophils in the tissue [70]. Eosinophilic 

pancreatitis is a relatively rare disease characterized by local or diffuse infiltration of 

eosinophils into the pancreas [60] during acute pancreatitis and also reported in association 

with eosinophilic gastroenteritis [48, 71]. These observations suggest food allergen-induced 

allergic responses may be involved in the development of eosinophilic pancreatitis but is not 

yet well understood and need to be explored to better understand the mechanistic aspects of 

food-induced pancreatitis. Most recently, we reported an important role of eosinophils in 

cerulein induced chronic pancreatitis. Our report indicates that the eosinophils deficient 
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GATA 1 mice show reduced pancreatic remodeling compared to wild type or IL-5 gene 

deficient mice following the 4 weeks of cerulein treatment [72].

Neutrophils

A crucial role of neutrophils has been shown in patients with food allergy [73] and well 

documented in acute pancreatitis [15, 74, 75]. The neutrophil mediators cause trypsin 

activation, inflammation and may promote pathogenesis of pancreatitis [74] via IgE 

independent anaphylactic reactions [76]. Neutrophil extracellular traps (NETs) are the 

decondensed DNA and histones that trap microbial pathogens and orchestrate initiation and 

resolution of inflammation [17, 77]. NETs were formed in the pancreas of mice during AP 

and cause induction of trypsin and promote pancreatitis pathogenesis [74]. Based on these 

reports, food allergen-related induction of neutrophils may be implicated in the progression 

of acute pancreatitis.

Lymphocytes

Several studies indicate that food allergen-specific T-lymphocytes trigger the production of 

IL-4 and IL-13 essential for IgE synthesis and T-lymphocytes has been well documented in 

the pathogenesis of acute [78, 79] and chronic pancreatitis [80]. CD4+ T-cells play a critical 

role in progression of disease during acute experimental pancreatitis [78]. CD40 ligand 

(CD40L) present on Th-cells binds with CD40 receptor present on APC and regulates events 

of pancreatitis [81]. In addition, T-cells are involved in both IgE and non-IgE mediated food 

allergic responses [82, 83] and may have a major role in regulating pathogenesis of 

pancreatitis. Therefore, further studies will be needed to understand in-depth molecular 

mechanisms involved in food allergy and pancreatitis pathogenesis.

As per the understanding, it seems that IgE-mediated and non-IgE mediated allergic 

mechanisms may be operational. Therefore, mast cells, basophils, eosinophils, neutrophils 

and T-cells may be playing critical roles in food-induced pancreatitis and need to be tested in 

the future for the development of treatment options. A possible operational mechanism of 

food allergen-induced acute pancreatitis and involvement of different types of immune cells 

have been shown in Figure 1.

Knowledge gaps exist between food-induced acute pancreatitis and 

pathogenesis of pancreatitis

Lack to recognize the underlying mechanisms of food-induced acute pancreatitis raises 

concern and a great need to develop the novel clinical strategy to identify the food allergens 

that promote acute pancreatitis. Pancreatitis is a lethal disease with significant morbidity and 

mortality. Although, food-induced acute pancreatitis is a rare disorder, a clear understanding 

of the food-associated acute pancreatitis with the condition should alert the clinician to 

suitably diagnose and treat these food affected acute pancreatitis patients. Future 

investigations should be performed to understand molecular mechanisms of food-induced 

acute pancreatitis and its clinical sequelae. Furthermore, an appreciation by allergist and 

gastroenterologist of the food commonly linked to the pancreatitis condition will help to 
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establish earlier diagnosis. An early diagnosis can facilitate and prompt cessation of the 

upsetting food, thereby reducing complications and length of hospital stay.

Efforts required in establishing food allergen-induced pancreatitis

Currently, very few case reports implicate food allergens to the induction of pancreatitis; 

therefore, more effort is needed by the medical community to identify the causative food for 

acute pancreatitis and better understand the mechanistic aspects of food-mediated 

pancreatitis. Additionally, there should be a great collaboration between allergist and 

gastroenterologist to diagnose and understand the pathogenesis of food-induced pancreatitis 

by developing novel and efficient approaches such as identification of a particular type of 

food allergen for a particular patient.

Treatment of food-induced acute pancreatitis

Food allergy-induced pancreatitis can be cured by specific diet allergen elimination; by 

avoiding a particular type of food. ‘Nil per Os’ is the first-line of treatment along with 

aggressive hydration to help the pancreas to rest and recover [24, 26]. On the basis of the 

underlying cause of pancreatitis, treatment options may differ to address the specific cause. 

Analgesics and antiemetics can be used if needed. Cromoglicic acid (mast cell stabilizer) 

and corticosteroids have been frequently used to treat food-induced acute pancreatitis [12, 

24, 26]. Further, the use of micronutrient therapy including several vitamins, methionine, 

and β-carotene has very much promising results in the treatment of chronic pancreatitis. In 

one study, the micronutrient therapy has been prepared in a different way to supply methyl 

and thiol moieties, which limit the generation of reactive oxygen species, deactivate pro-

inflammatory responses, and prevent mast cell degranulation [51]. Therefore, mast cell 

stabilizer drugs may hold a future treatment option of food-induced pancreatitis.

Conclusion

The present review provides a comprehensive understanding of mechanisms of food allergy 

and associated disorders including an emphasis on food-induced pancreatitis. Food-induced 

acute or chronic pancreatitis poses a challenge to the scientific community as its 

pathogenesis is still not clear, and how the disease development/progression take place by 

the food antigen-activated immune components. However, there is scarcity of literature 

about the involvement of food in the induction of pancreatitis. In this review, we summarized 

the available case reports of pancreatitis associated with the food allergy and its possible 

mechanism. Our review of literature provokes further thinking in this direction and it will be 

exciting to know exactly how and why certain foods cause pancreatitis in some susceptible 

individuals. Improving the clinical outcomes for patients remains the focus of extensive 

basic science and clinical research and many of the current issues relating to food-induced 

pancreatitis are particularly pertinent to the clinical biochemists and to the health care 

providers. There is need for further research in this area of food-induced pancreatitis, and we 

strongly suggest that food induced pancreatitis should not be ignored and patients should be 

evaluated by the allergist. Therefore, we urge clinicians to be extra vigilant for food-induced 

pancreatitis especially in patients who are diagnosed with idiopathic pancreatitis. An 
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extended dietary history including the recently ingested foods provoking the symptoms 

might lead the physicians to the diagnosis of food-induced pancreatitis.
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Figure 1. The possible operational mechanism in food allergen-induced acute pancreatitis
Food allergens internalized and processed by antigen presenting cells (APCs) with the help 

of proteosomal complex and presented by major histocompatibility complex class-II (MHC-

II) to the naive CD4+ T cells that differentiate into the Th2 cells in the presence of IL-4 and 

produce IL-5 and IL-13 that activate downstream allergic pathways and induces food 

allergen associated acute pancreatitis. The food allergen–induced allergic response in the 

pancreas may be IgE or non-IgE mediated. In IgE mediated response, Th2 cells secrete IL-4 

and IL-13 that causes B cell activation and IgE class switching. IgE antibodies bind to FcεRI 

surface receptors present on mast cells and basophils that lead degranulation and release of 

several allergic mediators. These allergic mediators probably cause trypsinogen activation 

and development of pancreatitis. However, this hypothesis needs to be explored further for 

the designing treatment strategies. In contrast, the non-IgE mediated response may also 

occur that includes the role of IL-5 and eosinophil active chemokines eotaxins that recruit, 

activate and releases several inflammatory mediators and lead trypsinogen activation. 
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Increased level of trypsin consecutively setup the episode of acute pancreatitis. In addition, 

neutrophils are forming neutrophil extracellular traps (NETs) of de-condensed DNA and 

histones, which is sufficient to induce trypsin activation to promote pancreatitis 

pathogenesis.
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