IgE and IgG4 Immune Reactions to Food
Many people think of allergies exclusively in terms of
airborne allergens such as pollen, dust, and molds.
However, immune reactions also can result from reactions
to foods. The immune system is made up of two functional
components: the adaptive and the innate immune systems.
The innate immune system prevents penetration and
spread of foreign invaders. The sites of the innate immune
system include the skin or mucosa while lysosomes,
complement, and phagocytosis are used to prevent the
spread of foreign invaders. The adaptive immune system
responds after an initial sighting and develops a specific
immunological memory aimed at inactivation or removal
of an infectious agent. While the innate immune system
is thought to be genetically predetermined, the adaptive
immune system responds to its environment. When an
antigen enters the body, specialized helper T-cells (Th cells)
that are responsible for responding to foreign material,
respond. There are two types of Th responses: Th2 and
Th1. Each respond in different ways (see Figure 1). Th1
and Th2 determine which antibody type is produced, and
thus the type of reaction. IgE is associated with Th2 and
IgG is associated with Th1.

Reactions to food are classified into two major categories:
IgE mediated (allergic) and non-IgE mediated food
reactions. The IgE food reactions are primarily Th2
mediated and generally occur immediately after exposure.
The symptoms include itching, swelling, reddening
(flushing), and smooth muscle contraction, resulting in
edema, asthma, GI symptoms, atopic dermatitis, and lifethreatening anaphylaxis reaction. These clinical symptoms
of IgE reactions are due to inflammatory Th2 cytokines.1
IgE antibodies also initiate a series of reactions that result in
the release of inflammatory mediators, such as histamine,
and other reactive chemicals from specialized cells called
mast cells. IgE does not initiate complement.

There are also other reactions to foods that can occur
hours or days later. These reactions are predominately
IgG reactions.2 IgG reactions often cause different kinds of
symptoms from IgE reactions, and can include: bloating
or sluggishness soon after eating, GI symptoms, dark
circles under the eyes, chronic post nasal drip or sinus
congestion. IgG reactions are primarily a Th1 response,
which includes increased production of interferon-gamma
FOOD ANTIGEN
(INF-gamma), tumor necrosis factor-alpha (TNF-alpha),
and other pro-inflammatory cytokines whose reactions
are associated with delayed response to foods.1, 3 IgG
consists of four subclasses, each with different roles:
tion
a
TH1 cell
TH2
cell
r
IgG1, IgG2, IgG3, and IgG4. Among allergic individuals
e
olif
s pr
t
i
b
there is an abundance of IgG1 and IgG4. IgG4 is found
i
inh
IL-10
in the gut. Repeated exposure to a food antigen may lead
inhibits
production
to marked IgG4 antibody response. IgG4 reactions have
IFNγ
IL-4 IL-5
been postulated as blocking agents of the more severe IgE
ACTIVATES
ACTIVATES
reactions.4 Allergen immunotherapy (IT), known as allergy
shots, is known to reduce symptoms of allergic rhinitis
and asthma. IT has been shown to result in increases in
IgG (2- to 10-fold) and IgG4 (10- to 100-fold), along with
a gradual decline in anti-allergen IgE antibodies.5 IT is
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also associated with increases in IgA antibody.5,4 This IgG4
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Eosinophil blocking action is not without side effects. Research has
found that some subjects experience an elevation of IgG4
IgG Antibodies
with no rise in IgE, but still have symptoms when specific
Antibodies (including IgE)
foods are consumed.6-8 These symptoms may be due to
IgG4 forming antigen complexes that the body reacts to.
Avoidance or rotation diets have been shown to decrease
Figure 1: Activation of Th1 or Th2 cells results in IgG or
the response and clinical symptoms. It thus holds to reason
IgE antibody production. Both react to antigens.
that long-term stimulation of IgG4 reactions may account
for some chronic health conditions, especially those related
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to immune system activation and have not responded to
conventional treatments. Infants with IgE-mediated cow’s
milk allergy can tolerate soy but among those with IgG4
reactions to cow’s milk allergy, almost half react to soy and
require a hydrolyzed formula.9, 10 Testing both IgE and IgG4
can help to tailor treatments to each individual patient.11

IgE measurement) was increased in the obese children
compared with that seen in those of normal weight; this
association was driven largely by allergic sensitization
to foods. C-reactive protein levels were associated with
total IgE levels, atopy, and food sensitization.17 Thus, IgG
and IgE immune reactions to foods should be evaluated
in obese patients and/or those with increased systemic
inflammation. Clinical experience and research have
consistently shown that testing IgE and IgG4 together gives
a fuller picture of which foods the patient is reacting most
strongly to, helping to identify an individualized treatment
more quickly.

A significant contributing factor to the level of immune
reaction is the strength of the mucosal barrier. In the best
scenario, the enterocytes in the gut have tight junctions
that function to keep out large molecules or other allergens.
However, in a condition called “leaky gut” or increased
intestinal permeability, the enterocytes sustain damage and
“loosen” the tight junctions and allow antigens and bacteria
to cross the intestinal membrane entering circulation where
the immune system launches an attack. In the leaky gut
hypothesis, poor intestinal barrier function can be the
result of stressors such as NSAIDS, alcohol, or pronounced
chronic immune reactions to foods that can result in
permeation of the intestinal mucosa. This increase in
membrane permeability can lead to an increase in immune
reactions leading to an elevation in the number and
severity of immune reactions to foods. An increase in IgG4
antibodies to foods has been associated with this increased
barrier permeability.12-14 IgG4 and IgE food testing can aid
the clinician in developing a patient specific exclusion
diet which has been shown to improve symptoms and is
thought to decrease the level of inflammatory gut reactions.
Elimination of foods for which patients have elevated
serum IgG4 antibodies has relieved symptoms of irritable
bowel syndrome,15 autism,14 and chronic urticaria.13

Though IgG and IgE reactions are distinct, there are many
conditions for which it would be beneficial to assess
both IgE and IgG4. Clinical studies have shown that
food elimination can improve skin symptoms in atopic
dermatitis (AD).18 IgE and IgG4 levels were more elevated
in the serum of subjects with AD, compared to non-atopic
patients.19 Although AD has been associated with IgE
responses, its production is strongly dependent on T cells
who promote the synthesis of IgE antibodies, as well a
sIgG1 and IgG4 antibodies.18 Patients with AD, along with
other allergic conditions such as hay fever, asthma, and
conjunctivitis, have been found to have a greater number
of IgE elevations. More than 70% of patients with AD
have a past history of either asthma or allergic rhinitis
and show many of the features of atopy. Research has also
demonstrated the level of IgG4 antibodies to be higher
in subjects with AD and associated allergic symptoms.20
Allergen-specific IgE/IgG4 ratio has been proposed as
one of the clues to understanding the mechanism of food
allergy in AD.18 Ultimately, assessing both IgG and IgE
immune responses is important in inflammatory conditions
such as AD.

Recent research studies have also linked both IgG and IgE
with obesity. In a study of 60 children, those who were
obese had significantly higher IgG food antibodies than
normal-weight children. Anti-food IgG antibodies were also
associated with low grade systemic inflammation, identified
by elevated hsCRP, and intima media thickness of the
common carotid arteries. The findings raise the possibility
that anti-food IgG are involved in the pathophysiology
of obesity and atherosclerosis.16 In a larger study of over
4,000 children, researchers looked at total and allergenspecific IgE or antibody levels to a large panel of indoor,
outdoor, and food allergens, body weight, and responses
to a questionnaire about diagnoses of hay fever, eczema,
and allergies. Total IgE levels were higher among obese and
overweight children than among normal-weight children.
The odds ratio (OR) for atopy (any positive specific

It is also important to remember the immune system is
not static and is dependent on other physiologic functions
and overall health. Though some clinicians rely on prick
tests and food challenges to identify offending foods, these
tests are cumbersome to administer and the results can be
misleading without concurrent laboratory information.
Clinical experience has consistently shown that testing
both IgE and IgG4 reactions to foods gives a fuller picture
of which foods the patient is reacting most strongly to and
helps to identify a patient’s individualized treatment more
quickly.
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Case Study Example

rationale for their use is that bacterial products may induce
an immune response of the Th1 series instead of Th2
and could therefore inhibit the development of allergic
IgE antibody production. In children with cow’s milk
allergy and AD, concurrent administration of probiotics
with a hypoallergenic formula had statistically significant
improvements in AD symptoms over a hypoallergenic
formula alone. Overall nutrition is a major contributor to
a healthy gut and a properly functioning mucosal barrier,
both helping to avoid an elevated immune response and
resulting symptoms. While significant information can be
gained by doing an IgG or IgE test alone, the synergistic
effect of understanding how the body is reacting in both
situations gives the clinician a significant advantage in
understanding how the patient is responding overall.

A 41 year-old woman came to the doctor with AD. She
had red and peeling skin covering the majority of her
body. She was under significant stress and presented with
elevated cortisol levels, an elevated BMI, and Hashimoto’s
thyroiditis. She ate a standard American diet. The doctor
ran both an IgE and IgG4 food panel along with erythrocyte
fatty acids and vitamin D tests.
The table below (Table 1) lists those foods with the greatest
IgG4 reactions and their corresponding IgE reaction. It
shows that the foods with +5 IgG4 reactions appear to be
blocking the IgE reactions. The patient gave up foods she
had a +4 and +5 IgG4 reaction to for 3 weeks, then she
began a rotation diet. The specific foods are listed in Table
1. The patient had many (>15) +1 and +2 IgG4 reactions,
leading the clinician to suspect a leaky gut. The patient also
had low vitamin D (24 ng) and low eicosapentaenoic acid
(EPA), docosapentaenoic acid (DPA), and docosahexaenoic
acid (DHA) levels. The physician recommended she take
probiotics, glutamine, 2,000 IUs of vitamin D, and 2 grams
of fish oil per day, along with her changes in diet. Upon her
follow-up visit, she reported significant improvement in
her skin and feeling better overall. She had been diligent in
following her diet.
Table 1
FOOD
Casein
Milk
Egg, White
Egg, Yolk
Garlic
Peanut
Mustard

IgG4 Reaction
+5 Severe
+5 Severe
+5 Severe
+5 Severe
+5 Severe
+5 Severe
+4 Moderate

IgE Reaction
+1
+1
+1
+1
+1
+1

There are also other areas to consider in immune reactions
to foods, such as overall immune status, environment,
probiotics, and micro- and macronutrients. One example
is an increased response to food antigens that has been
associated with a lack of commensal flora. Commensal
bacteria, which can be augmented by prebiotics and
probiotics, have been shown to decrease the gut
inflammation that can develop when mucosal immune
response is dysregulated. Probiotics have been explored
as a therapeutic option for the treatment of AD. The
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