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Abstract: Food allergies, food sensitivities, and adverse reactions to 
food represent common reasons for gastroenterology and allergy refer-
ral. The epidemiology of these disorders is changing; food allergies 
are more common than previously thought, and there is a heightened 
sense of awareness about food sensitivities. Symptoms do not always 
accurately predict the underlying pathophysiology nor distinguish the 
underlying etiology. This may lead to unnecessary testing, which is often 
unrewarding and expensive. Myths and misconceptions about food 
allergies and sensitivities are common and may lead to unwarranted 
treatment using untested therapies. Importantly, a missed diagnosis of 
a true food allergy can have serious consequences. This article discuss-
es the differences between food allergies and sensitivities, including 
their epidemiology, underlying pathophysiology, key symptoms, and 
diagnostic criteria, as well as their treatment options. 

Eating should be an enjoyable event. However, many people 
find that ingesting food causes abdominal discomfort, nausea, 
bloating, urgent diarrhea, or a variety of other symptoms, raising 

concerns that a food allergy is the root cause of their abdominal distress. 
Unfortunately, there are a number of myths and misconceptions about 
food allergies. For example, many patients and health care providers 
believe that food allergies are quite uncommon, although recent studies 
demonstrate that food allergies are more prevalent than in the past.1 The 
reason for the change in the epidemiology is unclear, although a variety 
of theories have been proposed. One theory is that children are now 
raised in an overly clean environment (the hygiene hypothesis), limiting 
exposure to antigens early in life, and thus predisposing children to 
allergies later in life.2 Other hypotheses include an increased intake of 
processed foods and the overuse of antibiotics, both of which can alter 
the gut microbiome, amplifying the likelihood of developing allergies.3,4 
Another misconception is that testing of hair or stool can diagnose a 
food allergy.5 This is not only incorrect but also potentially dangerous 
if a true food allergy remains undiagnosed and untreated. Finally, many 
patients and providers mistakenly believe that food allergies are the same 
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as a food sensitivity or intolerance. This article provides 
up-to-date information on adverse reactions to foods, 
with an emphasis on distinguishing food allergies from 
food sensitivities, highlighting symptoms, appropriate 
diagnostic testing, and treatment options.

Definitions 

Immune-mediated Adverse Food Reactions
A food allergy is an immune-mediated adverse reaction 
to food. Food allergies most commonly present with skin 
involvement but can also affect the cardiovascular system 
and respiratory and gastrointestinal tracts.6 Food allergies 
can be immunoglobulin E (IgE)-mediated (oral allergy 
syndrome, systemic anaphylaxis), non–IgE-mediated 
(protein-induced enterocolitis/enteropathy, eosinophilic 
proctitis, celiac disease), or mixed IgE- and non–IgE-me-
diated (eosinophilic esophagitis/gastritis/gastroenteritis).7 
Classic symptoms of food allergies include urticaria, 
angioedema, lip and palate pruritus, bronchospasm, laryn-
gospasm, rhinorrhea, dysphagia, abdominal pain, emesis, 
diarrhea, or hypotension.8 Symptoms occur reproducibly 
on exposure to the food and are absent during avoidance. 
The most common food allergens include shellfish, pea-
nuts, tree nuts, fish, cow’s milk, egg, wheat, sesame, and 
soy (Table 1).9 

Nonimmune-mediated Adverse Food Reactions
Food sensitivities are nonimmune-mediated adverse 
reactions to food. Broadly speaking, food sensitivities can 
be stratified into host-independent and host-dependent 
based on differences in pathophysiology.10 Host-indepen-
dent food sensitivities may be caused by pharmacologic 

chemicals, such as glutamates, histamines, salicylates, and 
caffeine that are typically added to preserve or improve 
the appearance of certain foods (Table 2).11 Host-de-
pendent food sensitivities include enzyme or transport 
deficiencies, nonceliac gluten sensitivity, and nonspecific 
reactions such as functional and psychological disorders.12 
In contrast to food allergies, the severity of food sensitiv-
ities tends to be directly related to the amount of food 
ingested.13 Although food sensitivities can involve mul-
tiple organ systems, the most commonly affected organ 
system is the gastrointestinal tract, resulting in symptoms 
of abdominal pain, bloating, distention, flatulence, and 
diarrhea.7 The most common dietary sources that cause 
food sensitivity include wheat/gluten, dairy, fruits and 
vegetables, fats, spices, and caffeine.11

Other adverse food reactions that are nonim-
mune-mediated (but often classified separately as their 
own categories) are metabolic errors and toxic reactions. 
Metabolic errors include phenylketonuria, tyrosinemia, 
homocystinuria, galactosemia, and organic acidemia. 
Metabolic errors can present as a wide spectrum of 
symptoms, including neurologic dysfunction, psychiatric 
disorders, cardiovascular disease, constipation, cirrhosis, 
renal disease, and neutropenia.14-18 Toxic reactions can 
result from bacterial toxins such as Staphylococcus aureus, 
aflatoxin, scombroid, ciguatera, and saxitoxin. Exposure 
to these toxins can result in headaches, nausea, vomiting, 
abdominal pain, diarrhea, hepatocellular carcinoma, par-
alytic respiratory failure, ataxia, and paresthesia.19-21  

Epidemiology

As many as 6.5% to 13% of US adults self-report at 
least 1 food allergy.22-24 It is important to recognize that  

Table 1. Common Food Allergies and Their Prevalence 

Children Adults 

Shellfish 0.1% 2%-3%

Peanuts 1% 0.6%-2%

Tree nutsa 0.5% 0.6%-1%

Fish 0.1% 0.4%-1%

Cow’s milk 2.5% 0.3%-1%

Egg 1.5% 0.2%

Wheat 1%-3% 0.4%

Sesame 0.1% 0.1%

Soy 0.4% 0.4%

Adapted from Sicherer SH et al.9

aTree nuts: walnuts, almonds, hazelnuts, pecans, cashews, pistachios. 

Table 2. Common Food Sensitivities 

Food chemicalsa  Dietary sources 

Glutamates Tomato, avocado, pickled herring, 
cheese, stock cubes, yeast extract 

Vasoactive amines 
(eg, histamine) 

Wine, beer, ripe and ripened cheeses, 
cured and processed meat products, 
tinned fish 

Salicylates Coffee, tea, green apples, banana, 
lemon, nectarine, plums, grapes, 
grapefruit, tomato, carrots,  
cucumber, peas, herbs, spices 

Caffeine Coffee, tea, chocolate, cola drinks, 
energy drinks

aThe table lists major offending food chemicals and dietary sources with 
high levels of these chemicals. 
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epidemiologic research studies of food allergies are 
limited by different definitions of food allergies as well 
as variations in methodologies and the population 
studied. For example, some studies rely on a survey of 
self-reported food allergies, while other studies confirm 
the diagnosis with a medically supervised oral food 
challenge, the gold standard for diagnosis.25 Addition-
ally, some investigations are limited to children whose 
food allergies may resolve with age.26 Interestingly, food 
allergies to cow’s milk, soy, and wheat more commonly 
resolve with age, whereas those to peanuts, tree nuts, 
fish, and shellfish do not.27  

Several national surveys in countries across the world 
have reported an increase in the prevalence of childhood 
food allergies between 1997 and 2011.28-31 In the United 
States, the prevalence increased from 3.4% in 1997 to 
5.1% in 2011.32 Again, these data may be confounded by 
the reliance on self-reporting, which may reflect increases 
in recognition or awareness rather than a true increase in 
food allergies.33 Similar to other atopic conditions, food 
allergies seem to be more prevalent in populations other 

than the White, non-Hispanic population.34 A cross-sec-
tional survey of 40,443 adults in the United States found 
food allergy rates to be significantly higher among those 
classified as other than White, non-Hispanic, even after 
adjusting for income, education level, and physician-di-
agnosed atopic conditions.35 

In summary, multiple individual studies and system-
atic reviews confirm a significant prevalence of food aller-
gies worldwide. Further double-blind, placebo-controlled 
oral food challenges are needed to establish confidence in 
food allergy prevalence, especially with regard to racial 
and ethnic differences. 

Pathophysiology  

Understanding adverse reactions to foods is essential in 
order to make the correct diagnosis and initiate proper 
treatment. Pathophysiologically, reactions to foods can be 
grouped into 5 broad categories: immune-mediated reac-
tions, food sensitivities, toxic reactions, metabolic errors, 
and food aversion (Figure). 

Figure. Adverse reactions to foods can be grouped into 5 broad categories, highlighted in white text. 

EGE, eosinophilic gastroenteritis; EoE, eosinophilic esophagitis; FDEIA, food-dependent exercise-induced anaphylaxis; FPIAP, food 
protein-induced allergic proctocolitis; FPIES, food protein-induced enterocolitis syndrome; IgE, immunoglobulin E.  
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Immune-mediated Adverse Food Reactions
Food allergies are immune-mediated adverse reactions 
to food consisting of a loss of tolerance to a harmless 
substance. Food allergies are more common in atopic 
individuals, including those with asthma, eczema, allergic 
rhinitis, latex allergies, and medication allergies.36 Most 
food allergies are IgE-mediated (type 1 hypersensitivity 
reactions). Symptoms of a food allergy occur reproducibly 
on exposure to the inciting food, and symptoms are absent 
during food avoidance. In a healthy individual without 
food allergies, type 1 regulatory T cells normally promote 
tolerance to allergens and help prevent food allergies 
from developing.37 However, in atopic individuals and in 
genetically predisposed individuals, food allergens, which 
are typically small water-soluble proteins, trigger an inap-
propriate type 2 T-helper cell response. This causes mast 
cells, basophils, eosinophils, and IgE-secreting B cells to 
become sensitized. When an individual is reexposed to 
the same food allergen, the previously sensitized mast 
cells and basophils rapidly respond by degranulating and 
releasing a host of inflammatory mediators, including 
histamine, leukotrienes, cytokines, and prostaglandins. 
One well-studied IgE-mediated food allergy is allergy to 
peanuts,38 which is present in approximately 0.6% to 2% 
of adults (Table 1). Less common IgE-mediated food aller-
gies worth mentioning include red meat allergy (alpha-gal 
syndrome), food-dependent exercise-induced anaphylaxis, 
oral mite anaphylaxis (pancake syndrome), and oral allergy 
syndrome, which affects approximately 5% of the popula-
tion.39,40 The latter is a localized, not systemic, IgE-medi-
ated response. Oral allergy syndrome develops as a result of 
cross-reactivity of pollen IgE with, most often, fruits and 
vegetables. Common examples include birch pollen with 
rosacea fruit (cherries, apples, peaches, pears) and ragweed 
with bananas, melons, and kiwis. Celiac disease, the sub-
ject of multiple reviews,41,42 is a type IV hypersensitivity 
reaction involving a specific T-cell response to gliadin and 
glutenin found in wheat gluten.43 

However, some food allergies are non–IgE-mediated,  
including cellular-mediated disorders of food protein-in-
duced enterocolitis syndrome and food protein-induced 
allergic proctocolitis (FPIAP).44,45 These food allergies are 
typically diagnosed in infancy; the most frequent triggers 
are cow’s milk or soy milk, although several solid foods 
have been commonly implicated, including rice, oats, and 
egg.46 Other non–IgE-mediated food allergies include 
eosinophilic esophagitis and eosinophilic gastroenteritis, 
both of which are identified in adults. Recent reviews 
have been published on these topics.47 FPIAP, also known 
as cow’s milk protein allergy, is a non–IgE-mediated food 
allergy associated with developing bloody stools, typically 
identified in infants and babies.25,45,48 The exact mecha-
nism for FPIAP is not known. 

Food Sensitivities
Nonimmune-mediated food reactions constitute the vast 
majority of adverse reactions to food. These are generally 
categorized as a food intolerance or sensitivity. Three 
common food sensitivities, lactose found in dairy prod-
ucts, sucrose or table sugar, and fructose found in vege-
tables, arise when there are reduced levels or absence of a 
key enzyme (eg, lactase or sucrase-isomaltase) or limited 
ability of cotransporters to absorb sugar (ie, for fructose, 
GLUT5 and GLUT2).11,49 Food sensitivities may develop 
as a result of a reaction to chemicals found within a food, 
as shown in Table 2. For example, dietary sources contain-
ing high levels of glutamate, such as tomatoes, avocado, 
pickled herring, and some cheeses, can elicit gastrointesti-
nal symptoms in some patients, whereas beer, wine, choc-
olate, and ripened cheeses, which contain high levels of 
vasoactive amines, may cause gastrointestinal symptoms 
in other patients. A simple classification scheme for food 
sensitivities does not exist given the complexity of food 
with thousands of chemicals present in varying amounts.

Toxic Reactions
Toxic reactions to foods occur for a variety of reasons. 
Some of these reactions, such as scombroid, can mimic 
an allergic reaction. Scombroid develops after ingestion 
of large quantities of histamine, found in poorly stored 
dark meat fish (eg, tuna, mackerel, skipjack).50 Ciguatera, 
the most common seafood poisoning worldwide, results 
from ingestion of the toxin ciguatoxin in contaminated 
fish (eg, barracuda, snapper) from coral reefs in tropical 
areas.51 Aflatoxins, produced by a variety of molds, espe-
cially Aspergillus, may contaminate a variety of foodstuffs, 
including corn, wheat, millet, rice, and peanuts. Acute 
poisoning is exceptionally rare but may cause fever, nau-
sea, vomiting, abdominal pain, and hepatitis. Limited 
doses are not harmful to humans but prolonged exposure 
to high doses may lead to stunted growth, hepatotoxic-
ity, and liver cancer.52 Staphylococcus aureus produces an 
endotoxin that can cause severe vomiting and explosive 
diarrhea after ingestion of contaminated foods, including 
dairy, poultry, meat, and meat products.53

Metabolic Errors
Metabolic errors that may cause adverse reactions to food 
include phenylketonuria, tyrosinemia, homocystinuria, 
galactosemia, and organic acidemia. These are uncom-
mon metabolic disorders generally identified in infancy.

Food Aversion
The exact cause of food aversion, meaning a strong dislike 
to a particular food, is unknown. In some patients, this 
may represent a prior episode of nausea and vomiting inex-
tricably linked with a specific food or a change in sensory 
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processing; food aversion is more common in patients 
with autism spectrum disorder.54 In other patients, this 
may arise concurrent with hormonal changes (ie, pregnant 
women with morning sickness). Patients with gastropare-
sis and functional dyspepsia may consciously or subcon-
sciously restrict their diet because of symptoms of pain, 
discomfort, bloating, or nausea and vomiting that develop 
after eating certain foods. Similarly, many patients with 
irritable bowel syndrome dramatically restrict their diet 
owing to the development of gastrointestinal symptoms 
(eg, pain, bloating, urgent diarrhea) after eating certain 
foods. Food aversions are neither a toxic event nor an 
immune-mediated event. Treatment typically involves 
coordinated care with a dietitian and behavioral therapist. 

Diagnosis 

The diagnosis of a food allergy is based on a careful his-
tory and physical examination (PE); testing is support-
ive.55 The classic presentation indicative of a food allergy 
includes immediate onset of symptoms (typically within 
5-60 minutes) after ingestion; itching of the palate and 
lips; swelling of the lips, tongue, or mouth; rhinorrhea 
or periorbital edema; urticaria; laryngospasm or broncho-
spasm; gastrointestinal symptoms of dysphagia, nausea, 
vomiting, diarrhea, and abdominal pain; and life-threat-
ening symptoms of hypotension and cardiovascular col-
lapse.56 If these symptoms are reported, it is incumbent 
on the clinician to ascertain important details about the 
event that may indicate a true food allergy. What was the 
relationship between the suspected food ingestion and the 
onset of symptoms? When did symptoms occur after food 
ingestion? What other foods/ingredients were present in 
the meal? What was the volume of the suspect food that 
was ingested? Were other potential cofactors present (eg, 
alcohol, anti-inflammatory agents, exercise, a concurrent 
illness)? Are other allergic diseases or comorbid conditions 

present (eg, allergic rhinitis, asthma, eczema)? Did the 
patient require an emergency room or urgent care visit 
for symptom evaluation? What tests were performed and 
what treatments were provided? 

A PE should be performed to establish a baseline and 
to determine if there are conditions present that could 
either make the patient susceptible to food allergies (ie, 
asthma, allergic rhinitis) or could mimic a food allergy (eg, 
chronic urticaria, eczema, hereditary angioedema).57,58 If 
both the history and PE are consistent with a food allergy, 
then the patient should be referred to an allergist for 
testing to confirm the diagnosis. Recommended testing 
and commonly seen unvalidated testing are provided in 
Table 3. The suspect food should be excluded from the 
diet until cleared to resume by the allergist.3 It is critical to 
highlight that in a patient suspected of having an IgE-me-
diated food allergy, an oral food challenge should only 
take place in a setting equipped to deal with a possible 
anaphylactic reaction.59 A skin prick test is used to support 
the presence of an IgE-mediated allergy. Skin prick tests 
are reasonably sensitive for patients with IgE-mediated 
allergies.56,60 They should not be performed in patients 
on antihistamines (which should be stopped at least 5 
days in advance) and should not be performed in patients 
with dermatographism or severe eczema. A positive test is 
generation of a wheal, at least 3 mm in diameter, within 
15 to 30 minutes.61 The negative predictive value for this 
test is high—approximately 90%.62 Serum-specific IgE 
tests can be useful in patients with a strong history of a 
food allergy. It is important to note that skin prick and 
IgE testing are not considered screening tests and should 
only be performed in those with a history suggestive of 
IgE-mediated food allergy. Therefore, broad food panel 
testing is not recommended. Also, atopy patch testing is 
not standardized and not recommended.

Food sensitivities are diagnosed by taking a careful 
history and performing a PE, as noted previously, to 
exclude medical conditions that could mimic the sen-
sitivity. Although there is some controversy regarding 
commercially available sensitivity testing, the majority 
of evidence indicates that IgG antibodies are not asso-
ciated with reactions to food and, in fact, are protective 
against allergic reactions. Increasing IgG levels are found 
in patients with natural resolution of milk allergy and in 
patients undergoing oral immunotherapy (OIT).63 It is 
important to educate patients that no validated test exists 
to diagnose most food sensitivities, except for lactose, 
fructose, and sucrase-isomaltose. Specifically, cytotoxic 
assays (adding whole blood to food), electrodermal tests 
to measure skin conductivity, iris pigment evaluation 
(iridology), muscle strength changes after food ingestion 
(kinesiology), facial thermography, and hair, nail, and 
gastric juice analysis are all unvalidated tests and should 

Table 3. Commonly Used Tests for Food Allergy

Diagnostic Not evidence-based or diagnostic

Oral food challenge
Serum-specific IgE
Skin prick

Atopy patch
Broad food panel
Cytotoxic assays
Electrodermal skin conductivity
Facial thermography
Hair/nail/gastric juice analyses
Iris pigment evaluation
Kinesiology
Serum IgG antibodies

Ig, immunoglobulin.
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not be performed. Data provided from these tests are 
scientifically unsound and potentially misleading; as well, 
testing can be expensive and cause distress in patients. 

Treatment 

Management of food allergies is based on a 2-pronged 
approach: avoidance and preparation. Both of these strate-
gies depend on comprehensive patient education. Patients 
should be educated on interpreting labeled manufactured 
food products for advisory warnings of common food 
allergens.64 Patients and their families should be familiar 
with the signs and symptoms of anaphylaxis and construct 
an emergency action plan.65 Patients should educate per-
tinent personnel, such as teachers, caregivers of children, 
and staff at restaurants, of food allergies. Additionally, 
proper use of intramuscular (IM) epinephrine autoinjec-
tors should be understood by the adult patient, caregivers 
of pediatric patients, and other close family members. 

Once symptoms of anaphylaxis are recognized fol-
lowing exposure to a food allergen, IM epinephrine should 
be administered immediately. Early treatment with epi-
nephrine within the first 6 minutes after allergen exposure 
has been shown to be more effective at improving edema, 
urticaria, bronchospasm, hypotension, and gastrointesti-
nal distress, as well as preventing death, as compared to 
late administration defined as 20 or more minutes after 
exposure.66 Epinephrine injection is given at a dose of 0.3 
mg for patients greater than or equal to 30 kg (66 lb) or 
0.15 mg for patients 15 to 30 kg (33 to 66 lb) and can be 
repeated as needed after 5 to 15 minutes.67 Vigilance for 
refractory anaphylactic symptoms and prompt medical 
attention should be prioritized because of the chance of 
a biphasic reaction.68 Recurrence of symptoms between 
1 and 78 hours after resolution of the initial event, the 
biphasic reaction, can occur in 1% to 20% of patients.69 

There are no alternative therapies to epinephrine; 
however, there are adjunctive therapies that can help 
ameliorate localized symptoms. Inhaled bronchodilators 
can improve bronchospasm recalcitrant to IM epineph-
rine. Importantly, bronchodilators do not impact airway 
edema and therefore are not a replacement for epineph-
rine. Antihistamines against histamine-type-1 receptors 
can help improve pruritus and urticaria.70 However, the 
sedative effects of first-generation antihistamines may 
impair patient monitoring of anaphylactic symptoms. Sec-
ond-generation antihistamines may improve dermatologic 
symptoms without the cognitive and psychomotor damp-
ening associated with first-generation antihistamines.71 
Hypotension can be addressed by placing the patient in a 
recumbent position with the lower extremities elevated to 
optimize perfusion of vital organs.72 

Allergen-specific immunotherapy (AIT) provides 

patients with an opportunity to minimize reaction sever-
ity to accidental exposure to food allergens.73 Currently, 3 
routes of allergen administration are under investigation 
as a treatment for food allergy: OIT, sublingual immu-
notherapy (SLIT), and epicutaneous immunotherapy 
(EPIT). Whether by ingestion with OIT, held under the 
tongue for a period of time with SLIT, or dermatologic 
exposure with a patch with EPIT, the objective of each 
method is to provide desensitization via continuous aller-
gen exposure.74 In comparison to SLIT and EPIT, OIT 
allows exposure to significantly larger allergen doses to the 
point that patients may be able to tolerate gram amounts 
of allergenic foods.75 However, OIT is associated with 
higher rates of adverse events, including skin, mucosal, 
and respiratory symptoms compared with SLIT and 
EPIT.76 Currently, only OIT is available on a commercial 
basis, although access to this therapy is often limited for 
patients as it is not offered by all practicing allergists. 

Although OIT, SLIT, and EPIT have established a 
role for desensitization in the management of food aller-
gies, concern for durability of these therapies has been 
raised. A double-blind, randomized, placebo-controlled 
study of 55 children with egg allergy found that 75% of 
participants in the treatment arm achieved allergen desen-
sitization after 22 months of OIT.77 After 2 months with-
out OIT, only 28% of participants in the treatment arm 
remained desensitized and passed the oral food challenge. 
Interestingly, those participants passed a subsequent oral 
food challenge 1 year later after discontinuing OIT. This 
suggests that the majority of patients will require long-
term OIT to sustain desensitization; however, a minority 
of patients can achieve sustained tolerance after desensiti-
zation therapy with OIT.

Management of food sensitivities relies solely on 
avoidance. Again, this strategy depends on patient edu-
cation on interpreting labeled manufactured food prod-
ucts for advisory warnings of common food allergens.64 
Because of the lack of immune reaction, ingestion of 
foods associated with adverse symptoms will not result in 
harm or sequelae.78 Therefore, these foods can be ingested 
up to the point of abdominal pain, bloating, diarrhea, or 
other uncomfortable results. Importantly, patients should 
be screened for eating disorders such as avoidant/restric-
tive food intake disorder, a condition describing patients 
who restrict their diet owing to concerns of aversive con-
sequences of eating.79 

Conclusion 

Food allergies are often a nebulous concept to both the 
public and health care providers. Given the global increase 
in the prevalence of food allergies, the need for further 
research and education on the various presentations, 
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diagnostic modalities, and treatment strategies for food 
allergies is critical. Importantly, the potential harm to 
patients associated with deficiencies in knowledge of the 
evidence-based methods of identification and management 
of food allergies presents a significant risk of compounding 
the already heavy burden of affected individuals. Repercus-
sions of incomplete understanding of the diagnostic pro-
cess are particularly hazardous, as true food allergies may 
be missed and left untreated. Failure to delineate a food 
allergy from a food sensitivity can further impair quality 
of life, as inappropriate interventions such as hair or stool 
testing and elimination diets can result in increased finan-
cial costs or nutritional concerns, respectively. 

Historically, the foundation of food allergy and sen-
sitivity management has been avoidance. Although this 
approach can be successful, it requires persistent vigilance 
that can significantly impact quality of life, as inadver-
tent ingestion of food allergens is always possible. AIT 
with oral, sublingual, and epicutaneous desensitization 
methods has addressed a previously unmet need in the 
management of food allergies. AIT serves as a tool to help 
patients prevent anaphylaxis from accidental exposure. 
However, strict adherence to AIT is required to gain 
protection from food allergens. Additionally, questions of 
AIT durability are still being investigated. 

The impact of food allergies and sensitivities on 
patients and the health care system warrants further 
robust investigation into diagnostic and therapeutic tech-
niques that can further optimize patient outcomes. 
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