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Dear Colleague,

The Alcat Test is a laboratory method for identification
of non-IgkE mediated reactions to foods, chemicals, and
other categories of substances. As there is currently no
single biomarker, molecule, antibody, serum protein, or
gene, that reflects substance-induced activation of innate
immunity, we investigate the immune cells to give us
such information. Throughout the many years of its use
by clinicians we have continued efforts to seek better and
more accurate methods of cellular measurement. After
thoroughly researching the latest concepts and techniques
in both laser based and automated microscopic technology,
it remains clear that the methodology underlying the Alcat
Test, i.e. the “impedance method" remains the most reliable
and accurate.

The Alcat Test differs from antibody tests. It is a functional
response test and captures the final common pathway of
many of the pathogenic mechanisms, immunologic, toxic,
and pharmacologic, that underlie such non-Igk mediated
reactions to foods and chemicals.

In the Alcat Test, the total population of peripheral WBCs
is incubated, in physiologic buffers and solutions, with a
battery of almost 500 different individual substances.
The reaction of WBCs to each substance is analyzed by
comparing the test curve, or histogram, derived from each
test sample, to a master control. The master control is
an average of control curves derived from the same patient
sample, identically treated, but not exposed to a test
sample. Thus the test is internally controlled and reflects
a cellular ex vivo response to the specific test substance.
Contained herein are technical reports and studies
attesting clinical efficacy.

Since our food and other environmental exposures are
often regular; in that people eat similar foods regularly,
live and work in the same environment regularly, and take
the same herbs and supplements regularly, an immune
reaction triggered thereby is equally likely to be regular;
i.e., chronic, potentially giving rise to chronic degenerative
and metabolic conditions, like overweight and poor blood
sugar control. However, despite the persistence of the
symptoms, unlike the acute symptom onset associated
with “true" allergy (IgE-mediated, Gell & Coombs Type 1
reactivity) such innate immune reactivity may be delayed,
thus obscuring the trigger(s).

Hence, the Alcat Test frequently reveals clinically significant
reactions that don't fall within the conventional definition of
allergy. However, it also means that some specific allergic
reactions may not overlap with the information revealed by
Alcat testing. For this reason, we consider the Alcat Test to
be a possible complement to conventional allergy testing,
but not a substitute. Thus, if a person suffers from IgE-
mediated allergy they should seek the help of an allergist.

Alcat results offer the practitioner a valuable tool for
identifying dietary and environmental triggers of inflam-
mation. Using the test results, the practitioner or a nutrition
counselor is able to counsel the patient on achieving a more
healthful diet and lifestyle having a profound impact on both
health care costs and life quality.

Throughout the 20th century and into the first decade of the
21st century astounding technological development has
occurred; but, with that, an increasing prevalence of food
and chemical intolerance. The words of Dr. J. Freeman, co-
developer of specific immunotherapy at St. Mary's Hospital
(London) seem even more apt today than they were while
giving an address to the Royal Society of Physicians almast
a hundred years ago:

“It might be an exaggeration to say that the study of these
toxic idiopathies will open a new field of medicine, but | feel
confident that they throw light from a new angle across a
very large field of the old medicine.”

Whether you work in a new or an old field of medicine, we
hope the following pages shed light on areas that are of
interest to you.

Roger Deutsch, CEO

Cell Science Systems | Alcat Europe
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A.l1 Alcat Test for cellular food / chemical

sensitivity

What is the Alcat Test?

The Alcat Test is a leukocyte activation test that detects immune responses to food extracts and additives
[2, 3]. This reaction primarily originates from leukocytes that represent the innate immune response. A
sustained immune leukocyte response can lead to chronic inflammation, which ultimately negatively affects
energy systems and performance of all body cells. A chronically activated immune system is the underlying
cause of many chronic diseases. The identification of specific dietary immune triggers can support treatment
and prevention of chronic symptoms and disease. Identification and elimination of these triggers may be
fundamental to restoring bioenergetic balance and optimal functioning of immune and body cells.

A.1.1 Innate Immune Cell Reactivity

Figure A.1 suggests that overactivation of the immune sys-
tem by diet components/additives can impair health and
may lead to tissue damage or silent inflammation.

All types of leukocyte reactions include characteristic
changes of cell volume and/or number, changes which can be

A) Activation via receptors ~ B) Flattening ~ C) Volume increase D) Cell burst (Cell death)

Receptor
Trigger
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Granules ° °

eg”

Segmented
cell nucleus

(D) Cell burst — extracellular “killing environment”
Release of ET (extracellular trap) — components:

mitochondrial / nuclear DNA-fragments

reactive oxygen species (ROS)

pro-inflammatory cytokines
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lytic enzymes, interleukins, TNFa,
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\ chemakines among others /

measured with the Alcat Test using precise impedance-flow
cytometry.

Thus, the aim is to control diet-induced overactivation of
the immune system and its consequences.

Heart
coronary artery disease, Nervous system/
high blood pressure degenerative

migraine, chronic fatigue,
burnout, AD(H)D, MS,
Alzheimer's, Parkinson's

Respiratory system
asthma, chronic sinusitis

Gastrointestinal

IBS, IBD, bloating, constipation,
diarrhea, inflammatory Gl
diseases (Crohn's disease etc.)

ROS
NET-formation
Degranulation

Metabolism
diabetes mellitus, obesity,
metabolic syndrome

Skin

Immune system rash, eczema,

Autoimmunity (rheumatoid psoriasis, acne
arthritis, Lupus), cancer

Figure A.1: Activation of polymarphonuclear leukacytes (PMN), here
neutrophil. In response to activation of signaling molecules of the
innate immune system to various endogenous/exogenous triggers,
the enzyme NADPH oxidase converts oxygen into highly reactive
forms (A). Flattening and disintegration of the cell membrane and
granules (B). Loss of segmentation and volume increase. The con-
tents mix with cellular fluid (B-C). Cell burst (after about 2 hours)
results in degranulation and the release of reactive oxygen species
(RQOS), pro-inflammatory cytokines and NET (neutrophil extracellular
trap) formation (D). Cellular degranulation is found to correlate with
pro-inflammatory multiple health symptoms and diseases.



Direct Cellular Response is a Clear Inflammatory

Marker

Alcat does NOT look for one single chemical in the blood
or one single antibody or factor, but tries to replicate as
closely as possible in the laboratory how the whole leuko-

cyte population responds:

- Thus, the overall effect of a sensitivity reaction
on various complex immune mechanisms and blood

cells may be detected.

Immediate first defense

The direct non-specific cellular reaction is the immedi-
ate first defense and a key feature of the innate immune

Not protein-dependent

The specific immune system (i.e. antibody formation) is

(pathogens, danger molecules).

Multiple factors associated with food

mainly directed to protein agents while the non-specific
cellular defense reacts against a broad trigger spectrum

Foods also contain non-proteinaceous molecules

such as fats, carbohydrates, active and vital constit-
uents (e.g. phytochemicals), as well as xenobiotics,
additives, and other processing ingredients that can

system. In this reaction, cells initiate and maintain pro-
inflammatory reactions and cascades.

The Alcat Test is used for prevention (and performance
optimization, reducing internal stress factors) as well as
a complementary tool for optimizing therapy for disorders
that correlate with a chronically activated or malfunction-
ing innate immune system (table A.1).

contribute to adverse food reactions and which may not
be detected by antibody measurement.

A.1.2 Clinical Application

Affected Body System Symptoms (examples) Reference
= Gastrointestinal disorders Diarrhea/constipation, bloating, irritable bowel syndrome (IBS), [4-8]
gastritis, ulcerative colitis, Crohn's disease, gastric reflux,
malabsorption
= Skin diseases Eczema, psoriasis, rashes, keratosis pilaris, urticaria, acne [6-11]

= Neurological and psychological
disorders

Migraines, headaches, memory problems, Alzheimer's, chronic
fatigue, mood swings, depression (related to the neuroendocrine
immune system), ADHD, neuropathy, autism, schizophrenia

(5,6, 14-24, 39-45]

= Respiratory problems

Asthma, chronic cough, wheezing / bronchacanstriction, sinusitis

6,9, 10, 12, 25, 26]

= Metabolic diseases / Obesity, diabetes, metabolic syndrome, inability to lose weight, [6, 27-31]
Endocrine disorders weight loss, arteriosclerosis, thyroid diseases, infertility, irregular
menstruation
= Musculoskeletal disorders Stiff or sore joints, arthritis, tendonitis, non-specific muscle pains | [6, 12, 32]
= [mmune system and other Weakened viral immunity, allergies, autoimmune diseases, heart [4, 8, 32-37]
comorbidities problems, tumors
= Periodontal diseases Periodontitis [6, 38, 39]

Table A.1: All aspects and areas of the body can be affected by food sensitivities. The Alcat Test is used for chronic diseases associated with a
chronically activated innate immune system (silent inflammation).

DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST
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A.1.3 Useful Trend-Setting Biomarkers

Regardless of clinically-manifested diseases, the Alcat » Activation of the innate immune system
Test may also be useful in controlling and monitoring the (e.g. degranulation), or

diet if single or multiple markers are elevated. . .
€ P » Cellular bioenergetic imbalance

Biomarkers may indicate (table A.2): (e.g. mitochondrial dysfunction).

» Localized micro-inflammation (e.g. intestine),
systemic inflammation

Non-specific Inflammatory Marker Innate Immune Activation Bioenergetic Cellular Imbalance
Histamine levels (stool) ROS (reactive oxygen species) Reduced mitochondrial energy capacity
SAA (serum amyloid A) EPX (eosinophil protein X) Reduced mitochondrial stress

resistance
CRP (C-reactive protein; serum) Neutrophil elastase (stool) Oxidative stress

BDNF (brain-derived neurotrophic factor; | MPO (myeloperoxidase; serum/ stool)

serum)

Calprotectin (serum) Lipopolysaccharide-binding protein
(serum)

HMGB1 (high-mobility-group- sCD14 (soluble CD14)

protein B1; serum)

Cytokines (IL-1, IL-6, IL-8, TNF-alpha) Calprotectin (stool, serum)

Table A.2: Examples of biomarkers in localized (e.g. intestine) and/or systemic inflammation, innate immune activation, and cellular bioenergetic
imbalance.

A.1.4 Basic Testing Principle

The Alcat Test is a leukocyte activation test that measures cellularimmune response following exposure to
individual food substances at the molecular level. These molecular processes and cellular changes in leuko-
cytes can be detected via means of a measurement methodology known as impedance cytometry.

Cells and pro-inflammatory responses to Response detection to multiple trigger items
danger signals
The effect of more than 450 individual items (foods, me-

Cellular changes are associated with pro-inflammatory re- dicinal herbs, additives, colorings, pharmaceutical agents,
actions triggered primarily by degranulation processes of molds, etc.) can be analyzed if they adversely affect the
granulocytes (e.g. neutrophils), the main fraction of the leu- immune system.

kocyte population.
Dietary guidance, part of Alcat testing, includes the tem-

Degranulation processes are an early immune porary elimination of items that trigger an immune cell re-
response to danger signals. Granulocyte reactions sponse. Ultimately, the aim is to prevent an unnecessary
are thus a clear indicator for the sensitivity to or burden to the immune system, support recovery of body
intolerance of a substance. functions, and promote immune equilibrium.

6 DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST



Blood sample

Customized test kits can be obtained from Cell Science
Systems. The blood sample is received in the laboratory
via an expedited courier while the cells are still viable. The
effector cells (e.g. neutrophils) have a lifespan of about 5
days. Each patient's sample may differ. Thus, the leuko-
cytes are analyzed within 30-72 hours of blood collection.
The integrity of the cells and cell population is controlled
prior to each analysis. [40]

Pre-analysis

Each patient's cellular profile is unique. The leukocyte
population is mainly composed of neutrophils, eosinophils,
basophils, macrophages/monocytes, and lymphocytes. The
individual cell types are present in the blood in different
quantities (figure A.2).

First a preliminary test is performed to determine cell num-
ber and distribution. Next, the patient's diluted whole blood
is introduced to the individual test substances to confirm
the sample is viable.

Test substances and cell confrontation

Test substances are prepared from organic raw material fol-
lowing strict preparation protocols and quality assurance
guidelines. The manufacturing division is an FDA registered
medical device establishment and is also ISO EN 13485 cer-
tified as a medical device manufacturer. Cell Science Sys-
tems Lab is certified and licensed by the U.S. government.

Blood composition

What is measured by Alcat Test? Erythrocytes

Red blood cells

9 Leukocytes

Blood Blood cells 45%
9 ’ White blood cells

Thrombocytes
Plasma 55% Platelets
Water
Proteins
Carbohydrates
Enzymes
Hormones
Minerals
Metabolism products
Antibodies

A.1.5 Testing Method

The leukocytes are pipetted into test cassettes using a ro-
botic pipetting system that is especially designed for the
Alcat Test. It has an error factor of less than one percent.
After incubation, the tray is placed in the instrument for
fully automated analysis.

Quality controls

All operations from instrumentation health, to quality con-
trol testing, to data integrity verification, are constantly
monitored in real time and displayed on screen throughout
the laboratory. These systems are HIPAA compliant and pro-
vide traceability and validation that all of our processes and
procedures are performed according to protocol.

Measuring changes of cell volume/
form and number

The reaction of the leukocytes as immune effector cells of
the innate immune response is detected primarily by chang-
es in leukocyte cell volume and/or cell number.

» Cell volume increase: When an immune stimulus
promotes an effector cell response that involves
formation of mediators (particularly PMN cells),
changes are usually associated with cell volume

increase.

» Cell volume decrease is usually reflective of de-
granulation, onset of apoptosis, or autophagy.

» Cell number decrease is indicative of apoptosis,

NETosis, necrosis, or pyroptosis

N
=
Specific/
adaptive
Lymphocytes 20 - 23% immune system
Macrophages /
Monocytes 1 - 6%
= ALCAT TEST
J - Leukocyte activation
Neutrophils 50 = 70%
e i Non-specific/
b innate immune
Eosinophils 1 - 3% system
Basophils <1%
7

Figure A.2: Blood composition - Leukacytes. Leukocytes, also known as white blood cells, comprise the cellular components of the specific and
non-specific immune system. Alcat Testing detects all blood leukocytes and records their distribution based on size. Reactivity is measured by

analyzing changes in their number and volume.
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Cell changes are detected using specialized automated
impedance-flow cytometry, a form of "non-invasive real-
time cell monitoring."

Measuring principle

The measuring principle of the ROBOCat Il device is based
on the fact that during the passage of a cell through an
electric field, the resistance (as a function of the cells) will
change in proportion to the cell's volume (impedance). The
system's processor will capture the change and express it
as a pulse where its amplitude is directly proportional to
the cell's volume. The number and size distribution of the
cells is displayed graphically.

For relative analysis, the degree of deviation of the mea-
surement to the control curve (baseline/negative control)
is determined mathematically using computer algorithms.
It is then categorized into four response levels: strong,
moderate, mild, or negative.

C7 Lamb

A.1.6 Measurement Technology

Precision and comparison to other
accepted methods

Figure A.3 illustrates three different methods of measuring
a subject’s reaction to a test challenge — in this example
is an extract derived from lamb. Natural Immune System
Labs examined blood cells after exposure to the lamb ex-
tract using the following three methods: CytoViva optical
microscopy (left), Alcat ROBOCat Il analysis (middle), and
conventional FACSCalibur flow cytometry (right).

The two flow cytometry methods — FACSCalibur and Alcat
ROBOCat Il — show a very close correlation. Each revealed
a reduced population of intact cells due to degranulation
and lysis and a larger population of cells swollen by inter-
nal reactions. This finding is also clearly evident with light
microscopy, which vividly shows evidence of cellular lysis.
[41]

250

200

S$SC-H: SSC-Haight

FSC-H: FSC-Haight

Figure A.3: Strang reaction of neutrophil granulocytes (NG) to lamb (cell lysis). Blood sample measurements comparing different methods
of reactivity analysis. Left — CytaViva micrascopy showing fully degranulated and lysed NGs. Middle — Alcat flow cytometry with ROBOCat
II: The blue curve indicates cell lysis due to degranulating NGs compared to the patient's normal blood (dashed curve). Right — Classic flow

cytometry with FACSCalibur. Source: NIS Labs Study. [41]

? Why does the Alcat Test use the impedance-flow cytometry as a measurement technology?

The measurement technique for the Alcat Test is a specific
combination of flow cytometry and impedance methodolo-
gy. According to the current state of science, it is used to
analyze early cellular responses, and is superior to all other
available methods for the analysis of cellular responses.
Analysis of cellular responses by conventional flow cytome-
ters can miss early adverse cellular responses. We refer to
the work of Prof. M. Cooper, a pioneer in label-free technol-
ogy for "continuous non-invasive real-time cell monitoring."

8 DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST

(Label-Free Technologies for Drug Discavery, Wiley-Blackwell;
Label-free Biosensors: Techniques and Applications.
Cambridge University Press).
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A.2 Validation of the Alcat Test

Introduction: The gold standard for identifying food sensitivity is oral provocation. Accordingly, only an im-
munological blood test can approach the gold standard, which measures the effect of food substances on
precisely those immune parameters that are responsible for the biological effector function. The validation
of an in vitro test, such as is the Alcat Test, is divided into an a) analytical and b) clinical validation (figure

A.4).

The analytical validation results from both clinical stud-
ies and from approvals, certificates, and patents (See
A4.3 and A44). The studies presented in chapter C repre-
sent clinical validation of the Alcat Test for the identification
of sensitivity to food ingredients, additives, and other com-
pounds. Observational studies of approximately 1,300 pa-
tients serve to confirm the analytical and clinical validation.

Analytical Reproducibility, Specificity,
and Sensitivity

For analytical validation, three studies were carried out
showing a reproducibility between 92-96% (appendix).

To validate the Alcat Test analyzer ROBOCat II, a comparison
study was performed between a conventional flow cytome-
ter (FACSCalibur) and the ROBOCat Il (Alcat analyzer using
impedance-flow cytometry). The measurement results of
the flow cytometer and the ROBOCat Il correlated and ad-

Clinical Sensitivity & Specificity

The clinical validation of in vitro laboratory methods is
mainly characterized in two ways: a) the diagnostic sensi-
tivity and b) diagnostic specificity.

The diagnostic sensitivity is the percentage by which
the test correctly identified persons (rp) with the relevant
sensitization to the tested food/additive when compared
to all individuals with a sensitization to the tested foods/

10 DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST
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Clinical
Validation

Figure A4: The Alcat Test is validated analytically and clinically as a
food sensitivity test. The efficacy is demonstrated in a meta-analy-
sis of approximately 1,300 documented patients.

A.2.1 Analytical Validation

ditionally were confirmed by microscopic images (CytoViva
microscopy), see A.1.6; figure A.3. [41]

Cell Sciences Systems Corp. has CLIA certification and is
registered with the FDA (Food and Drug Administration) and
thus analytically validated by these entities. Furthermore,
the company can provide proof of compliance with current
GMP standards (cGMPs) and the EN ISO 13485:2016(E)
certificate for the production of ROBOCats and test sub-
stances (see A.4.3).

A.2.2 Clinical Validation

additive (rp/(rp + fn). In short: the people with an identified
sensitivity are actually recognized as "True Positive".

Diagnostic specificity reflects the proportion of the de-
tected "True Negative" test subjects of the non-
sensitized (rn/fp + rn).

The results are entered according to a general consensus in
a 4-field table (table A.3).



Table A.3: 4-field table for clinical validation: rp: true positive, fp:
false positive; rn: true negative; fn: false negative

Sensitization / Patient

state of health

Sensitized Non-sensitized

Test results
positive

True positive (rp) False positive (fp) | rp+fp

Test results
negative

False negative (fn) | True negative (rn) fn+m

Sum

rp+fn fp+mn rp+fp+fnt+rn

Clinical Alcat validation

To assess the clinical sensitivity and specificity of the
Alcat Test, two double-blind placebo-controlled
studies were performed on 154 study subjects:

a) 1988 in England with 58 study subjects
b) 1996 in Denmark with 96 study subjects

The clinical sensitivity and specificity were as-
sessed at 83.4% for foods and 96% for colorings,
2 80%, which is remarkably high.

A.2.3 Molecular Pathomechanisms

Thus, the determination of clinical sensitivity and speci-
ficity of the Alcat Test on 154 subjects was carried out
according to the guideline for "Diagnostic validation of the
Robert Koch Institute” with the recommended minimum
sample size of 120 study subjects (Bundesgesundheits-
blatt/Gesundheitsforschung/Gesundheitsschutz 2008,
51:1353-1356).

Other interesting clinical observations

There was a high correlation between positive reactions
and the severity of a disease (e.g. healthy subjects being
less reactive vs. those with hay fever/allergic rhinitis, asth-
ma, irritable bowel syndrome being mare reactive).

In studies, the meta-analysis of approximately 1,300
patients showed that modifying the diet according to Alcat
Test results led to positive improvements in many of the
common symptoms and chronic diseases listed in table A.1.

Summary

The abstracts of more than 40 studies on the Alcat Test are
documented in part D.

The overall study material provides a reliable overview of
the Alcat Test as a useful tool in clinical practice for guid-
ing the treatment of patients with food sensitivities and
inflammation-related diseases.

Killing mechanisms:

a) Phagocytosis b) Degranulation c) NETs

Figure A.5: Link to the Alcat Test measurement, intra and extracel-
lular killing mechanisms of immune cells

Pathogens and danger molecules lead to cell
activation

In humans, 50-70% of circulating leukocytes are neutro-
phils and thus the predominant immune cell population in
human blood.

Neutrophils form the frontline of defense in the innate
immune response to invading microorganisms and microbial
structures called pathogen-associated molecular
patterns (PAMPs), as well as to foreign particles.
Analogous to PAMPs are endogenous molecules called
danger/damage-associated molecular patterns
(DAMPs) that also trigger an innate immune response.

Intra- and extra-cellular "killing environments"

Neutrophils use a number of strategies to respond to
PAMPs, foreign particles, and DAMPs. Such strategies in-
clude phagocytosis, degranulation, inflammasomes (innate
immune sensors), and the recently discovered formation of
extracellular traps (ET) (figure A.5).

DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST 11
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Alcat Test: Explanatory madel for food/chemical sensitivity by granulocyte activation

Figure A.6: Inflammatory cascade of the innate immune system

Diverse stimuli, including endogenous factors (DAMPs) and exaogenous factors (PAMPs) can trigger reactions of innate immunity via signaling
pathways and activation of specific pattern recognition receptors (PRR) resulting in inflammation. The Alcat Test recognizes blood cell changes,
especially those occurring in PMN cells (seen here: neutrophil). Sustained inflammatory reactions weaken the entire organism and produce or
exacerbate myriad symptoms or disorders. To detect and characterize food sensitivity, the Alcat Test describes the reactions of cells to food in
terms of changes in cell volume/size and cell number.
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a) During phagocytesis, internalized pathogens, parti-
cles, or DAMPs are translocated to phagosomes where
antimicrobial factors derived from granules and reac-
tive oxygen species (ROS) create a killing environment.

b) The second mechanism, degranulation, is similar
to phagocytosis. However, during phagocytosis rather
than being engulfed, the pathogens, particles, or DAMPs
are killed extracellularly by the same antimicrobial fac-
tors that are in part released outside the cell.

c) The neutrophil extracellular traps (NETs) can be
released by neutrophils in a process called NETosis.
NETs are a special kind of trap formed by condensed
chromatin fibers along with antimicrobial factors deliv-
ered by the granules.

Double-edged sword defense

Neutrophils act as “double-edged swords" as major effector
cells in innate immunity. While they are necessary in de-
fense, over-activation of neutrophils can be fatal.

3 In this regard, neutrophils that continuously react to
food ingredients/chemicals, either by phagocytosis, de-
granulation, or formation of NETs, contribute to tissue
damage and chronic inflammation. [40-43]

The Alcat Test detects all reaction types

The Alcat Test detects all three types of leukocyte reac-
tions toward food ingredients/chemicals. These distinct
reactions are automatically measured by the ROBOCat
Il and transferred into a reaction profile (non-reactive,
mild, moderate, or severe reactive) using a specific al-
gorithm (figure A.7).

In this context, Yale School of Medicine was first to
demonstrate (in 2015) that DNA (acting as DAMPs) and
myeloperoxidase of peripheral blood leukocytes were
released during certain food reactions and that these
items were identified with the Alcat Test. [2, 3]

Conclusion

The Alcat Test can demonstrate a clear correlation
between a) an Alcat reaction, b) a specific test item,
and c) the pathogenic inflammatory effect.

DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST
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A.3 Alcat Test Results

The Alcat Test analyzes the effect of each individual test substance on the leukocytes. Reactions are dis-
played on a single page results sheet using a simple color scheme (red, orange, yellow, green) so that the
patient receives a structured and easy-to-understand overview of almost 500 test agents.

A) Microscopic picture

of PMN cells after the
exposure with reactive and
non-reactive food extracts.

b) Relevant Alcat Graphs (analised by Robocat Il)
LAMB NEGATIVE/CONTROL

B) Alcat Test histogram
(analyzed with ROBOCat
11); Comparison of leukocyte

reactions in automated pro- 4 '
cess after exposure with the |\ W AN \J
" ' =

extracts (reaction curves) - - -
. 7122 #blks: 0 MPOS Cell size 8611 #blks: 0 MPOS Cell size 8450 #blks: 0 NEG Cell size
and without (control curve).

Cell number
_.,—o—'—'_'-'-'

Cell number
Cell number

Reaction curve

....... Base-/Control curve

C) Reaction gradient = Severe reaction (example lamb): Mild reaction
Classification of tested cell burst » recommendation: 6 month - recommendation: Limit intake
foods into four color elimination
categories a“"rd"”g ?0 the s Non-reactive substances show no cell
?}llia}fg:gd:;:; redciuy Moderate reaction (example barley): distinct change (size, number).
gram. cell change - recommendation: 3-6 month
elimination

Figure A.7: The Alcat Test analyzes the effect of each tested individual substance to the leukocytes. Cellular immune reactions lead to changes
in cell valume and cell number, which are displayed in histograms after mathematically computerized algorithm evaluation. Thus, the degree of
reaction is exactly calculated and "mirrored" as a snapshat in four reaction degrees: severe, moderate, mild, no reaction.
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Cells are not static or unchanging, but instead are living
and dynamic entities. It may be said that the Alcat analysis
provides a snapshot, "mirroring” these biological processes
in four degrees of reactivity (figure A.7).

Influence of epigenetic factors

Some sensitivities are governed by inborn errors of

Alcat Test results are easy-to-understand using a clear
structure. Follow-up to ensure patient compliance includes
detailed personal instructions and optional support of nutri-
tional counselors for implementing dietary changes.

Food Sensitivity Test Report (figure A.9)

Includes special sections regarding the reactivity to:
1. Gluten (gluten/gliadin, individual grains)
2. Cow and goat milk (casein/whey, different milks)

3. Candida albicans (and various forms of sugar)

Chemical Sensitivity Report and others

1. Additives/E-numbers (colorings, flavorings, sugar alter-
natives, preservatives, environmental chemicals)

2. Pharmaceutical substances
3. Bioactive agents (e.g. biogenic amines)

4. Molds

A.3.1 Alcat Degrees of Reactivity

metabolism and may remain fixed for many years or even
the entire lifetime. However, most sensitivities are greatly
influenced by lifestyle factors. For example, poor nutritional
status, stress (emotional, physical), and chronic disease
may impact the gastrointestinal and immune systems and
impact the cell's degree of reactivity.

Almost 500 individual substances can be analyzed with the
Alcat Test. Flexible test profiles combining foods, chemical
additives, and medicinal herbs are available.

A.3.2 Test Result Overview

Medicinal Herbs/Functional Foods Report

1. Basic: medicinal herbs, functional foods, adaptogens

2. Performance profile (athletes, supplements) (U.S.: Male
herb profile)

3. Female herb profile (menopause)

Personalized "Foods to avoid" list
Personalized "Rotation Concept"

Guidance Notes include directory of test items

A.3.3 Elimination Period and Reintroduction of Reactive Foods

For reactive foods, a 3-6 month rotation/elimination period
is recommended.

"Reset" of immune reactivity

Unlike allergies, the innate immune system (no antibody

Foods are principally derived from vegetable and/or animal
sources. However, today numerous chemicals are in our
foods as well. They may be intentionally added or may re-
sult from natural and chemical processes involved in food
production.

formation) operates without "memory function.”

The absence of exposure to the substance may result in
resolution of the sensitivity. Thus, reactive foods can of-
ten be tolerated again after the defined elimination period
(“reset"). [20]

A.3.4 Alcat Test Substances /Biological & Chemical Compounds in Today's Foods

Chemicals in food, cosmetics, and environment

In addition, additives such as preservatives, harmanes, drug
contamination (antibiotics, xenobiotics), flavors, flavor
enhancers, spices, colorings, stabilizers, etc. may cause
health problems.

DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST 15



Chemicals can also be found in cosmetics, cleaning
products, cigarette smoke, pesticides, and exhaust.

Table A.4 provides an overview of possible food contami-
nants. Even people who eat primarily organic foods are not
exempt from exposure to additives and contaminants. Pop-
ulation-based surveys have shown that (multiple) chemical
sensitivities occur with a prevalence of 2-13%. Moreover,
the researchers suggest that approximately 20% of pa-
tients may have sensitivities to chemicals. [44]

white bread ~ 43
meat ~ 32
cheese ~ 16
pickles ~ 8
mustard ~ 7
ketchup ~ 7
salad ~ 5-15
french fries ~ 5
soft drink ~ 9

\_ J
\/

VVVVVYVYVYVYV

~ 137

potential artificial
substances

Chemical substances can cause both physical and psycho-
logical symptoms. Symptoms are typically multisystemic
and can affect cognitive function as well as musculoskele-
tal, gastrointestinal, genitourinary, and cardiovascular sys-
tems.[44]

e

Figure A.8: A standard fast food meal may contain more than 100 artificial substances (colorings, preservatives, environmental chemicals,

artificial sugars, pesticides).

= Elementary contaminants

such as mercury, cadmium, manganese, arsenic

= Mycotoxins

such as aflatoxins, ochratoxin, fumonisins, trichothecenes

= Additives

such as sulfites, nitrites / nitrates, benzoic acid

= Pesticides

such as organophosphates, carbamates, DDT, pyrethrins

= Process contaminants
chloropropane

such as acrylamides, polycyclic aromatic hydrocarbons (PAHS),

= Allergens

such as peanuts, wheat

= Pharmaceuticals from agriculture

such as antibiotics, hormones

Table A.4: Potential contaminants in food (Food and Chemical Toxicology (FCT)).
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Patient Information:
Lab ID: 107100 Name Patient: ~ PATIENT, SAMPLE Gender: M A L@ 'I"I' E 'I'
Clinic ID: 10970 Practitioner: Sample Clinic D.OB: 22/03/2016
Date collection: 19/12/2016 Testing date: 19/12/2016 Result release: 24/01/2017
TEST REPORT FOR FOOD SENSITIVITIES Substance count: - 248
SEVERE O MODERATE MILD* ! ACCEPTABLE / NO REACTION
BAY LEAF BLACK PEPPER ACORN SQUASH* VEGETABLES SEAFOOD PISTACHIO
BLACK TEA BLUEBERRY APPLE* ADZUKI BEANS ANCHOVY SAFFLOWER
CHAMOMILE BREWER'S YEAST APRICOT* ARTICHOKE CARP SESAME
FENNEL SEED CARAWAY BAKER'S YEAST* ARUGULA CATFISH SUNFLOWER
FLAXSEED CARDAMOM BANANA* ASPARAGUS CLAM TARRAGON
FRUCTOSE (HFCS) CAROB BELL PEPPERS* AVOCADO CRAB VANILLA
GRAPE LEAF CHILI PEPPER BLACK BEANS* BEET CRAYFISH WALNUT
HONEY COCOA BLACK CURRANT* BLACK-EYED PEAS HADDOCK
HOPS COW'S MILK CHERRY* 0K CHOY HERRING
WHITE POTATO CUMIN CHICK PEA* BOSTON BIBB LETTUCE LOBSTER
EGG YOLK CHICORY* BROCCOLI MAHI MAHI
HAZELNUT CHIVES* BRUSSEL SPROUTS SARDINE
HONEYDEW (MELON) COCONUT* BUTTERNUT SQUASH SHRIMP
LAMB CODFISH* BUTTON MUSHROOM SNAPPER
LICORICE DILL* CABBAGE SOLE
LIME DUCK* CANNELLINI BEANS SWORDFISH
MACKEREL EGGPLANT* CAPERS TILAPIA
MALT FAVA BEAN* CARROT TROUT
ORANGE FLOUNDER* CAULIFLOWER TUNA
PAPAYA GOAT'S MILK* CELERY WHITEFISH
PECAN GOOSE* COLLARD GREENS
PINE NUT GRAPEFRUIT* CUCUMBER GRAINS / STARCHES
PLUM GREEN TEA* ENDIVE AMARANTH
POMEGRANATE HALIBUT* ESCAROLE BROWN RICE
IPKIN ICEBERG LETTUCE* GREEN PEA BUCKWHEAT
RADISH KIDNEY BEAN* JALAPENO PEPPER CORN
RASPBERRY KIwr KALE MILLET
TOMATO LEEK* LIMA BEAN RICE
TURNIP LENTIL BEAN* LUPINI BEANS TAPIOCA
ZUCCHINI SQUASH MUSSEL* MUNG BEAN TEFF
MUSTARD SEED* MUSTARD GREENS WILD RICE
OREGANO* NAVY BEAN
OYSTER* OKRA HERBS / SPICES
PARSNIP* ONION ANISE SEED
PERSIMMON* PINTO BEAN ARROWROOT
QUINOA* RED/GRN LEAF LETTUCE BASIL
RABBIT* RHUBARB CAYENNE PEPPER
SAGE* ROMAINE LETTUCE CILANTRO
SALMON* SAVOY CABBAGE CINNAMON
SCALLOP* SCALLIONS CLOVE
SEA BASS* SHALLOTS CORIANDER
SORGHUM* SHIITAKE MUSHROOM CURRY POWDER
sQuip* SOYBEAN GARLIC
STRAWBERRY* SPAGHETTI SQUASH GINGER
SWEET POTATO* SPINACH HEMP
THYME* STRING BEAN HORSERADISH
VEAL* SWISS CHARD KELP
VENISON* YAM NUTMEG
WAKAME SEAWEED* PAPRIKA
WHEAT* FRUITS PARSLEY
'YELLOW SQUASH* BLACKBERRY PEPPERMINT
CANTALOUPE ROSEMARY
CRANBERRY SAFFRON
DATE TARO ROOT
FIG TURMERIC
GRAPE WATER CHESTNUT
GUAVA
LEMON NUTS / OILS AND MISC,
LYCHEES FOODS
MANGO ALMOND
FOOD COMPONENTS RELATED TO FOOD GROUPS NECTARINE BEARS GARLIC
BEET SUGAR
1)  GLUTEN (GLUTEN CONTAINING GRAINS) PEAR BITTER ALMOND
GLUTEN MILD REACTION g!l[\:\EI{\E;lI:IIET giﬁé“él’jg;}?
GLIADIN NO REACTION TANGERINE CASHEW
> RECOMMENDATION 3 MONTHS AVOIDANCE WATERMELON gmismur
RELATED FOOD ITEMS:  BARLEY, MALT, OAT (GLUTEN FREE), RYE, SPELT, WHEAT MEAT COFFEE
BEEF MACADAMIA
CHICKEN MAPLE SUGAR
2) CASEIN/WHEY (dairy) CHICKEN LIVER MOLASSES
LIVER (BEEF) NUTRITIONAL YEAST
CASEIN MILD REACTION PHEASANT OLIVE
WHEY MODERATE REACTION PORK PEANUT
—»  RECOMMENDATION 3 MONTHS AVOIDANCE $S;£.EY
RELATED FOOD ITEMS:  COW'S MILK, GOAT'S MILK*, SHEEP'S MILK
DAIRY / EGGS
EGG WHITE
3) CANDIDA ALBICANS (FOR EXAMPLE, SUGAR)
CANDIDA ALBICANS MILD REACTION
—»  RECOMMENDATION 3 MONTHS AVOIDANCE
RELATED FOOD ITEMS:  BAKER'S YEAST, BEET SUGAR, BREWER'S YEAST, CANE
SUGAR, FRUCTOSE (HFCS)
Important note: The report does not include classical type 1 food allergies.
CELL
SVeitias Cell Science Systems GmbH | August-Bebel-Str. 68 | 14482 Potsdam, Germany | T.+49 331 740088-0 | Emailinfo@alcat-europe.com | www.alcat-europe.com 3/12

Figure A.9: Example: The Alcat food analysis is clearly presented on one single page, for example, with a test panel of 237 foods as seen here.
Individually reactive foods are summarized along with degree of reaction in 4 categories - severe, moderate, mild, no reaction (no. 1). In addition,
the analysis includes reactions to specific food components (“blue box") related to the intake of gluten products, dairy, and sugar (no. 2).
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A.4 Company History

Cell Science Systems puts 30 years of research, development, and experience with the Alcat Test to use.
The Alcat method is based on the principle that an ongoing immune response of the innate immune system
to foods and its ingredients leads to uncontrolled immune activation causing chronic inflammation. The re-
lationship between an over-activated innate immune response and various chronic inflammatory diseases

is now recognized.

A.4.1 Cell Science Systems, Corp. , USA

TS Cell Science Systems (CSS) is a specialty
e clinical laboratory that develops and
... CEL o
5% performs laboratary testing in immunology
SCIENCE and cell biology, supporting the personalized
SYSTEMS  catment and prevention of chronic disease.

Testing includes genetic panels that can guide nutrition and
assess disease risk, an array for assessing Gl risk and sta-
tus, hormone levels, and the CSS flagship service, the Alcat
Test for identification of food sensitivities.

m (SS's core business and flagship is the Alcat Test for
food and chemical sensitivities. R. Deutsch is one of the
pioneers of food and chemical sensitivities testing with
involvement in this field since 1986.

m CSS operates a CLIA-certified laboratory and is an FDA
inspected and registered, cGMP medical device manu-
facturer meeting ISO EN13485 standards

m 2016 "North American Food Intolerance Testing
Company of the Year Award:" independent Frost &
Sullivan experts concluded that CSS offers progressive
health solutions and great patient benefits for those
suffering from inflammation induced or chronic diseases.
CSS's services, innovations, and benefits were scored
“excellent.”

m (CSS's sister company, PreviMedica, is a telehealth
company that provides nutritional/lifestyle counseling
for customers.

German Subsidiary

m (Cell Science Systems GmbH, founded in 2007 as Alcat
Europe GmbH, has its headquarters in Potsdam and is a
100% subsidiary of Cell Science Systems, Corp. in FL,

USA.
EUROPAISCHE UNION Investitionsbank
des Landes I LB
- E::xﬁémz:’ Brandenburg
Since 2007, four grant projects have been approved by the In-
vestment Bank of the State of Brandenburg (ILB) and the EU.

Among these is a comprehensive scientific research and
development project (project number 801 43 729). The
grant was approved only after a thorough examination by
qualified personnel and an objective third party expert opin-
ion on the Alcat System's feasibility, innovation, content,
and basic science.

Alcat Test® is the internationally registered trademark.

ALATTEST

A.4.2 Vertically Integrated Production of the ROBOCat Il Analyzer and Reagents

m Vertical integration requires registration and compliance
with FDA current good manufacturing procedures. This is
unusual for a laboratory; laboratories usually purchase
their instrumentation from 3rd parties.

m (SS exercises 100% control over the substances that
go into the test to control their potency.

18 DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST

m The ROBOCat Il, as well as the reagents, are registered
with the Food & Drug Administration of the United
States and are produced under strictly supervised ISO
processes. Thus, the reproducibility of the analysis is
ensured and excludes a subjective interpretation.

® Unique vertically integrated patient tools and
nutrition network support; Utilizing proprietary
software tools, PreviMedica provides the services of in-
house registered dietitians.



IS0 13485:2016(E), GMP, CE Mark

m SO 13485:2016 (E) certification is the international
quality management standard for medical devices in ad-
dition to compliance with GMP guidelines.

m The laboratory of Cell Science Systems carries the certi-
fication code 220 for "General Immunoclogy."

m The CE mark grants permission to distribute the analy-
sis device in the EU.

Cell Science Systems GmbH, the European distributor of
the Alcat Test, holds the ISO 9001:2008 certificate and
services the EU region and countries in the Middle East.

Food and Drug Administration (FDA) Registration

Under the FDA's Establishment Registration and Device
Listing, Alcat's listing shows the following:

Proprietary Name: Alcat Test KIT

Brand Name: Alcat Test KIT

Classification Name: Whole Blood, Plasma, Antigen

Product Code DGO

Device Class: 1
Regulation Number: 866.5700
Medical Specialty: Immunology

Owner/QOperator: Cell Science Systems, Corp.

Establishment Operations: Manufacturer

The company, with assistance of Prof. D. H. Sandberg
from the University of Miami, was involved in creating
the technology referenced in the original U.S. patents,
including one apparatus and one method patent (with
various continuation-in-part applications and numerous
international counterparts).

Both U.S. and foreign patents have been awarded based on
the principles, technology, and apparatus that are used in
the Alcat Test to measure the degree of reaction between
immune cells and antigens.

International Patents:

= Publication: 0 140 379 B1, Int. Cl.: GOIN 15/12, GO1IN
33/53, application 841131014, Publication date:
15.04.1992, valid in AT, BE, CH, DE, FR, GB, IT, LI, LU,
NL, SE

m Publication: EP0281626, Int. Cl. GOLN33/48,
GO1N33/566, GOIN33/53, GOLIN33/554 1988/37],

A.4.3 Certificates and Licenses

The analyzer used in Alcat Testing has been registered with
the FDA. Manufacturing is carried out under cGMPs in com-
pliance with FDA guidelines and subject to inspection by
the FDA, separate from inspections of laboratories using
the device. Food extracts and medicinal herbs are mainly
produced from organic sources.

CLIA License

CLIA refers to the Clinical Laboratory Improvement Act of
1963, amended in 1988. CLIA requires adherence to U.S.
federal regulatory standards that apply to all clinical labora-
tories that perform laboratory tests on human specimens in
the United States, except clinical trials and basic research.

The Alcat Test is considered a high complexity test and
is required to have systems and processes for monitoring
testing equipment, procedures to ensure proper test perfor-
mance and accurate results, and an overall plan to monitor
the quality of all aspects of the laboratory's ongoing oper-
ation.

The objective of CLIA is to ensure accuracy, reliability and
timeliness of test results regardless. Therefore, the Alcat
system has stringent quality control requirements relating
to purity of test antigens and standardized processes: tem-
perature control of samples; dilution of chemicals; incuba-
tion, maintenance and control of the analyzer; and checking
all results regarding conformity (compliance).

A.4.4 Patents

® Publication 28.056.1997, valid in AT, BE, CH, DE, FR, GB,
IT, LI, LU, NL, SE

m Publication: WO 92/01934, Int. Cl.: GO1IN 33/48, 33/00,
valid in AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

US Patents:

m 5147,785: Method and apparatus for measuring the
degree of reaction between a foreign entity and white
blood cells.

m 4,788,155: Method and apparatus for measuring the de-
gree of reaction between a foreign entity and a subject’s
blood cells.

m 4614,722: Method and apparatus for determining re-
action between a substance and a blood sample, by
comparing the number and/or size-distribution of white
blood cells present in the blood sample before and after
reaction.
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B.1

Food Sensitivity/Intolerance — Definitions

Theterm “allergy" is often used as a catch-all phrase to describe all of the body's altered and excessive responses
to otherwise harmless substances. However, a true allergic reaction is a function of the specificimmune system
(figure B.10; "The Targeted Response") while the broader category of sensitivity is generally associated with
non-specific immunity (figure B.10; "The Firewall"). Findings show that inflammatory cascades, initiated by the
cells of the non-specific inmune system, play a central role in adverse reactions and are regarded as the cause
of systemic/silent inflammation. New studies are published every year elucidating the complex interplay and
impact that the microbiome, the immune system, and the intestinal barrier have on health. Consequently, this
evolution results in revolutionary insights, broader perspectives, and new definitions.

FOOD ALLERGY

adaptive/specific immune system

FOOD SENSITIVITY
innate/non-specific immune system

Trigger:

Allergen/antigen (mostly protein structures)
- specific recognition of antigens (antigen dependent) memory

Cells: Mast cells, degranulation of basophils
- Histamine release
T & B cells - IgE antibodies

Multiple triggers: e.g. DAMPs, toxins, proteins,

or nonprotein-based molecules
Interpretation self/foreign — harmless/dangerous

- non-specific (immunological, metabolic, toxic)

No memory (or only rudimentary memary)

Cells: Cell activation, e.g. neutrophils, eosinophils
- release of pro-inflammatory mediators:
Cytokines, chemakines, lytic enzymes, reactive oxygen species

(ROS), DNA, etc.

Acute immediate and dramatic symptom onset

Allergy Tests

1906 Baron Clemens von Pirquet, a Viennese pediatrician,
introduced the term "Allergy” (ancient Greek: allos-ergon/
foreign-reaction). At that time, allergy was very broadly un-
derstood as an "altered or adverse reaction.”

Allergy

To date, "allergy” is defined as a specific change in the im-
munity situation in the sense of a pathogenic overreaction
to otherwise harmless exogenous substances, which are
carried out by antibodies or a reaction of the specific im-
mune system.

In 1963, Gell and Coombs proposed a classification model
that distinguished between 4 clinical allergy types, identi-
fying them with the Roman numerals | to IV. In this system,

20 DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST

Reaction mostly delayed, less dramatic
- subclinical/silent chronic inflammation

Alcat Test

B. 1.1 History of the term "allergy"

usually allergy of type | or a type IV reaction (delayed im-
mune response) is associated in the context of food.

Type 1 food allergy, or, "classical" food allergy, is triggered
by allergen specific IgE antibodies bound to the fc (frag-
ment crystalline) receptors expressed on the membranes
of basophils and mast cells. When the inciting allergen
binds two or more of these antibodies (at the fragment an-
tibody region) receptor aggregation sets in motion trans-
duction signals that result in the release of preformed me-
diators, notably histamine, and produce a nearly immediate
reaction. A so called, "late phase" involving the synthesis
of prostaglandins and leukotrienes perpetuates symptoms.

This classification is based solely on parameters of the
specific immune system (involving antibadies).



Sensitivity / Intolerance

The Alcat Test is concerned with functional molecular bi-
ological mechanisms and does not analyze allergies/anti-
bodies. As such, the Alcat Test does not classify its results
using the 4 traditional Gell and Coombs categories.

The concept of “Sensitivity" was first described by J.
Freeman and was defined in relation to food as “toxic
idiopathy." Freeman, who is considered the founder of
immunotherapy along with Leonard Noon, stated in his
address on Toxic Idiopathies, Royal Society of Medicine,
1920:

"It might be an exaggeration to say that the study of these
toxic idiopathies will open a new field of medicine, but |
feel confident to say that they throw light from a new angle
across a very large field of the old medicine.”

Thus, malfunctions of the non-specific immune sys-
tem are responsible for a large share of adverse re-
actions to foreign substances, those against food
and environmental chemicals in particular. Further-
more, the evidence suggests that the non-specific
immune system directs the specific immune system
in its functions.

Current research in immunology, molecular biology, and bio-
medicine is making great strides in clarifying the complex
relationships and activities of the innate/non-specific im-
mune systems.

T Cells,
B Cells

Summary:

m The term “allergy” is traditionally attributed to an ad-
verse reaction of the specific immune system.

m (On the other hand, adverse reactions not mediated by
the specific immune system/antibody formation are
defined under the terms "intolerance," "sensitivity," or
"hypersensitivity” (B.1., part B.1.2).

FAQ: Allergy test positive and Alcat Test
B negative — can that be?

Yes! — It is a testament to the high clinical specificity of
the Alcat Test.

A classical allergy is usually mediated by the specific im-
mune system via the formation of IgE antibodies. The Alcat
Test, on the other hand, reflects the response of the innate
immune system. This means a patient with a diagnosed
classical allergy has to continue eliminating allergenic
foods - even if this food should be negative in the Alcat
Test!

Hence, the Alcat Test must be considered a complementary
test that assesses fundamentally different immune mecha-
nisms and effector cells than an allergy test does.

“The Targeted Response” (allergy)
Specific Immune System
acquired, adaptive defense
with "memory"

"The Coarse Filter"
Non-specific Defense
mechanical, biological
and chemical defense
mechanisms

© Cell Science Systems (Alcat Europe)

Figure B.1: The fundamental difference between “Allergy” and “Sensitivity/Intolerance” comprises different branches of the immune system and
thus, immune pathways. While an allergy involves specific immune parameters (antibodies), sensitivity involves non-specific cellular responses.
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B.1.2 Current Scientific Perspectives and Definitions: Allergy, Intolerance, and Sensitivity

Intolerance

= umbrella term for non-classic allergic reactions (non-IgE)

N4 N2

Intolerance Sensitivity (Intolerance) / Hypersensitivity
- genetic/enzyme-related intolerance, etc. - direct cell-mediated (e.g. Alcat Test)
The term "adverse reaction to food" is a general premise m Genetic (e.g. GLUT-5-fructose malabsorption,
referring to all excessive body reactions to food ingredients celiac disease)

or additives. Such reactions are subdivided into "classic- . . . -
L . : . = Pathophysiological;enzymatic (e.g.lactasedeficiency)
allergic" and "non-classic-allergic.

. . = Pharmacological (e.¢. induced by biogenic amines or
The latter category had been referred to simply as "food in- bioactive agents)

tolerance" until recently.
= |[mmunologically-induced adverse reactions

To date, the term "intolerance” is not clearly defined. Within
the food intolerance category, a pathophysiological distinc-
tion is made between the following types:

m Psychosomatic symptoms or diseases

Classic allergic Intolerance Sensitivity
SPECIFIC SPECIFIC NON-SPECIFIC
Immune system Immune system (Genetic) Immune system
3 Allergic 3 Autoimmune 3 systemic/silent inflammatiaon

J J J

Wheat allergy Non-Celiac Gluten Sensitivity

m Respiratory allergy m (lassical/Non-classical m (astrointestinal disorders
m Food allergy = Symptomatic m Skin diseases
m Contact urticaria = Subclinical m Neurological diseases
= WDEIA (wheat-dependent m Refractory m Respiratory disorders
exercise -induced anaphylais) According to “the Oslo definitions” for Celi- ™ Metabolic disorders
ac disease and related terms, 2014. m Musculoskeletal disorders

® |mmune system and comorbidities

Figure B.2: Pathogenesis of gluten-related disorders manifesting via different immune pathways

A study in 2010 showed celiac disease and non-celiac Hence, the differentiation between an allergy, intolerance,
gluten sensitivity (NCGS) to be separate entities with and sensitivity to a food can be illustrated with the example
different mechanisms of pathogenesis. of wheat (figure B.2).

NCGS was proposed to result from aninnate immune response
to gluten-containing foods, whereas celiac disease was
associated with the adaptive immune response. [1, 45, 46]
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M NEW definitions

In 2015, Prof. Alessio Fasano proposed a “more precise
approach by assigning "non-classic-allergic" reactions
to two different entities: food intolerance and food
sensitivity." [47]

"... Therefore, to avoid further confusion, it is important to
clearly define the difference between food sensitivity and
food intolerance...

According to the United States (US) National Institute
of Allergy and Infectious Diseases, [48] food intolerance
occurs when the body lacks a particular enzyme to digest
nutrients, nutrients are too abundant to be completely
digested, or a particular nutrient cannot be properly
digested. Therefare, symptoms are exclusively Gl and

It was demonstrated that the definition "Sensitivity" is a
useful classification term in reference to the Alcat Test.
Thus, the Alcat Test can be classified as a Food Sensitivity
Test using currently accepted scientific criteria.

Alcat Test definitions

The Alcat Test for Food/Chemical Sensitivity is a leukocyte
activation test to identify

mostly secondary to sugar fermentation by the intestinal
microbiota, leading to production of gas that causes
abdominal distention, abdominal pain, and irregular bowel
movements.

Common examples include lactose intolerance or intoler-
ance to excess fermentable oligo- and disaccharides,
monosaccharides, and polyols (FODMAPS).

Food sensitivities are immune-mediated reactions to
some nutrients; these reactions (intestinal and extra-in-
testinal) do not always occur in the same way when
people ingest that particular nutrient. NCGS (non-celiac
gluten sensitivity) is an example of food sensitivity. [1,
47, 49]

» According to this definition, the Alcat Test
can be correctly classified as a "test for

food sensitivity."

B.1.3 Definition of the Alcat Test

= "“Direct Cell-mediated Food Sensitivity or
Intolerance"

m "“Cellular Pro-inflammatory Food Sensitivity"

= “Food Sensitivity Mediated by the Innate
Immune System"”

B.1.4 Clinical Complementary Approach using the Alcat Food Sensitivity Test

It was shown so far, that foods can act as immune modula-
tors with positive or negative health impact (table 1). One
of the strongest factors determining whether disease will
manifest or not is the epigenetic factor.

Thus, the intake and quality of food is one of the
most potent lifestyle factors affecting every living
being.

The knowledge that chronic diseases are related to a chron-
ically-activated innate immune system is a relatively new
concept. Hence, not many available laboratory tests
are designed to evaluate the corresponding innate
target cells.

Current ongoing research influences therapy

During the 20th century, science was strongly focused
on discoveries linked to the specific immune system. The
long history of studies related to the role of innate immune
cells, from the discovery of phagocytes in 1882 by Nobel
Prize winner llya Mechnikov until recently, has been largely
ignored.

However, current research is providing ongoing new in-
sights that over-activation of the non-specific immune
system plays a central role in the development and
maintenance of chronic inflammatory diseases. Diseas-
es may not be evident immediately. They may develop
over a long period of time before manifestation.

Food sensitivity can follow different immune pathways
and symptoms may be delayed. Therefore, it is challeng-
ing to identify and, accordingly, is referred to as "hidden or
masked allergy" or "diagnostic chameleon."

Since inflammation can affect every system and organ of
the body, no single medical specialty looks at this phenom-
enon comprehensively.
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C. [Proposed Pathomechanisms of Food
Sensitivity

Scientific Background:
The Role of the Innate Immune System

Food sensitivities have many causes: a major one of which is associated with innate immune cell activation
(the “firewall"), and the resultant bystander tissue damage it promotes, and, most probably, to the immune
system’'s secondary response to the cellular debris that follows. Chronic activation of the innate immune
regardless of the trigger, has been linked to: autoinflammatory conditions, autoimmunity, many cancers,
and metabolic disorders. Any organ system may be affected. (Figure A.1; table A.1)

C.1.1 Structure of the Human Immune System

The human immune system consists of three coordinated ® An innate, non-specific set of immune responses pres-
layers of protective and defensive structures: ent from birth that act as a firewall

m A set of specific, adaptive immune responses that ma-

® An extensive system of mechanical, biological, and ] _
ture throughout life and provide a targeted defense.

chemical barriers that act like a coarse filter

Specific Immune System

acquired, adaptive defense Targeted defense” - T cell

differentiation and regulation of atopic

T Cells, with "memory" ‘ "
inflammation
B Cells
Macrophages, ) —
Ps Non-specific Immune System "Firewall" - Inhibition
Granulocytes, <L innate, cellular defense without of antigen immune rcognition Protection
Natural Killer Cells %‘ memoary e.g. phagocytosis and of epthelial surfaces and sensing of the
%‘ inflammation environment
Manocytes, %

Dendritic Cells

"Coarse filter" - Barrier function
Protection of epthelial surfaces an sensing
of the environment

GASTOINSTESTINAL — SKIN — RESPIRATORY

Non-specific Defense
mechanical, biological
and chemical defense
mechanisms

© Cell Science Systems (Alcat Europe)

Figure C.1: Structure of the immune system: The human immune system is equipped with three successive barriers against foreign substances:
1. Global, non-specific mechanical, biological, and chemical defense mechanisms (“the coarse filter")

2. Innate, non-specific immune system responses (“the firewall")

3. Adaptive, acquired immune system responses mediated by specific antibodies and receptors (“the targeted defense”).
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1. “The Coarse Filter"

The first layer of the immune system acts like a “coarse
filter" by capturing, destroying, or deactivating potential
pathogens by mechanical and biclogical means.

In addition to the protective barrier of the skin, other sys-
tems provide a first line of defense against potentially
harmful microorganisms and substances. These include
mucus, which can trap and help expel invaders; Iytic en-
zymes in saliva; including, lysozyme and phosphalipase A2;
body fluids such as tears and urine that flush microorgan-
isms and other substances out of the system; hydrochloric
acid in the stomach; antimicrobial peptides produced by the
skin and respiratory tract such as B-defensin; and, IgA anti-
bodies in the intestines.

2. "The Firewall"

The second level - the innate or non-specific immune sys-
tem — evolved to provide protection from a wide variety of
potentially harmful microorganisms. The innate immune
system acts like a firewall, providing a rapid response
against invading pathogens. It initiates defensive actions
within moments of exposure and continues to combat in-
vaders long after the initial breach.

In particular, neutrophils act as “first responders”, offer-
ing an acute, non-specific defense against pathogens,
toxins, and danger molecules releasing inflammatory
mediators, free radicals, and oxidative enzymes. Neutro-
phils continually patrol the body, and by sensing specific
molecular patterns discriminate between those that are
harmless bacteria and those that are potentially patho-
genic or toxic.

In circulating blood, 70% to 80% of white blood cells (leu-
kocytes) are neutrophils (figure A.2). Their overwhelming
numbers speak to the importance of their role in the body.
Further, when required, neutrophils can extravasate from
blood vessels into the surrounding tissues in response to
molecular signals of infection, damage, or danger.

Our interfaces protect us against exogenous influences.
The largest interfaces are the skin, the airways, and the
intestines. In the context of nutrition and food consumption
our body has to deal with a vast variety of food and food
components including

m Phytochemicals or proteins in a food
= Molds

m Elemental contaminants (e.g. mercury, cadmium, man-
ganese, arsenic)

Additionally, the complement system is a coordinated cas-
cade of serum proteins that attach to the outer membranes
of pathogens. This process, called opsonization, targets the
pathogen for destruction and makes it easier for phagocyt-
ic white blood cells to engulf it. Opsonization does this by
neutralizing the invading cell's negative electrical charge,
which would otherwise repel the natural negative charge of
the immune system cell.

Complement facilitated defense can also be achieved
through the action of a different set of proteins (specifical-
ly C5-C9) to create a membrane attack complex (MAC) that
perforates the pathogen's cell membrane; or, the membrane
of an infected cell, leading to its destruction. Since comple-
ment protein binding is nonspecific, the body produces se-
rum proteins and membrane-bound molecules that protect
its own cells from its destructive actions.

Cell fragments and other debris must be continuously re-
moved from the body. This is accomplished by the process
of phagocytosis — which literally means cell eating process
or; efferacytosis. [1]

3. "The Targeted Defense"

The third level of the immune response — the adaptive im-
mune system — allows the body to recognize unfamiliar
pathogens and variable antigens and responds by inventing
and producing novel antibodies. The adaptive system kicks
in if the innate system's capabilities are exceeded and more
targeted approaches are required. It has the capacity to
remember its responses, and this remarkable ability helps
to protect against reinfection and also enables adaptation
to new or modified pathogens. The innate and the adaptive
immune systems can work together and/or independently
of one another. Ideally, their well-coordinated interactions
enable the body to address a wide array of challenges,
without attacking harmless substances or self-structures.
However, this ideal is not always realized; producing aller-
gy, autoinflammation or autoimmune responses. Hence, re-
liable identification of immune triggers, and the avoidance,
where possible, can be of great advantage.

C.1.2 Underlying Pathomechanism of the Alcat Test

m Mycotoxins (e.g., aflatoxins, ochratoxins, fumonisins,
trichothocenes)

m Additives (e.g., sulphites, nitrites / nitrates, benzoic
acid); pesticides (eg, organophosphates, carbamates,
DDT, pyrethrins)

m Medicines from agriculture (e.g. antibiotics, hormones)

m Process contaminants (e.g. acrylamides, PAHs, choro-
propanol)

= Natural toxins (e.g., cyanides, aminoglycosides)

m Contaminating bacteria and others
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Thus, the intestinal tract is composed of topalogical, chem-
ical, and immunological barriers to limit damaging influenc-
es from outside. With regard to the immunological barrier,
we distinguish, from a historical point of view, the innate
and the acquired immune system. The major difference be-
tween the innate and the adaptive immune system, there-
fore, is the memory function of the latter. Today, it is known

C.1.3 Underlying interaction between innate immune cells and food components

Target cells of the Alcat Test

Since the Alcat Test focuses on the functionality of the in-
nate immune system, especially the granulocytes, the path-
omechanism underlying the interaction between this kind
of immune cells and food components and/or contaminants
will be considered in detail.

Figure C.2: Yale School of Medicine: “A Leukocyte Activation Test
Identifies Food Items which Induce Release of DNA by Innate

Immune Peripheral Blood Leucocytes”. Target cells of the Alcat Test

are innate immune cells: Positive foods result in up-regulation of
CD63 in easinophils to a greater degree than negative foods. [41]
(Part D no. 6)

that both arms of the immune system can communicate
with each other and influence each other.

However, food sensitivity is most often associat-
ed with reactions of “The Firewall"- the innate,
nonspecific mechanisms of the immune system
including both the complement system and cellu-
lar components.

Negative food >
Positive food

Negative food >
Positive food

Positive food >

Positive food > :
Negative food

Negative food
* p<0.05

Eosinophils Neutrophils

Megative food >
Positive food

Positive food >
Megative food

Basophils

Granulocytes

Granulocytes (figure A.2) are a category of white blood cells
formed in the bone marrow and those in the blood can be
classified as basophils, eosinophils, and neutrophils. The
cell types are named by their distinct staining characteris-
tics using hematoxylin and eosin (H&E) histological prepa-
rations. Granules in basophils stain dark blue, eosinophilic
components stain bright red, and neutrophilic components
stain a neutral pink.

Granulocytes can be found in the bloodstream, with a lifes-
pan of 1 to 5 days [2], and in tissue, where they can survive
for up to 7 days (neutrophils) or; in the case of easinophils
for weeks to months. Neutrophils are the most abundant
leukocytes, comprising 50-70% of all white blood cells.
Eosinophils make up approximately 2-4% of circulating leu-
kocytes and basophils are making only 0.5% of the circulat-
ing blood leukocytes. The remainder are lymphocytes and
monocytes.

Under physiological conditions, neutrophils are concentrat-
ed in the the intestinal tract, spleen, liver, and lungs. With
regard to the intestinal tract, however, recent studies show
that neutrophils help to regulate the commensal flora. In
accordance with the neutrophils the eosinophils are pres-
ent in the gastrointestinal tract from the stomach through
the large intestine under physiclogical conditions as well
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[3]. Because eosinophils are present at highest concentra-
tion in the small intestines, immediately juxtaposed to the
epithelial cells lining the lumen, the potential for direct in-
teractions among eosinophils, microflora, food components
and/or contaminants certainly exists under physiological
conditions. This might be true for neutrophils as well.

Should the gut become inflamed larger food par-
ticles can more easily gain access thereto and
directly interact with cells of the innate immune
system and trigger their activation.

Neutrophils - first defense

Neutrophils (figure C.2) comprise the
largest population of phagocytic cells of
the innate immune system, representing
90-95% of granular white blood cells in
the blood. Neutrophils have long been
considered as crude killing machines,
particularly trained to attack bacterial or fungal pathogens
in wounds or infected tissues. That perspective has fun-
damentally changed over the last decades, as neutrophils
have been shown to exert a lively exchange between other
cells of the innate and adaptive immune system. They con-
tribute to major immunomodulation during acute inflamma-
tion and subsequent clearance.

Image C.3:
neutrophilic
granulocyte



Neutrophils have a short life span and are extremely aggres-
sive after they are activated. They can destroy pathogens
in many ways, primarily by bombarding them with cytotox-
ic oxygen and nitrogen radicals; through the production of
acids such as hypochlorous acid; or through the activation
of proteolytic enzymes including myeloperoxidases or elas-
tase.

As an inflammatory cascade arises, the immune system
stimulates granulocyte activity through the activation
of pattern recognition receptors located in the cell mem-
branes as well as internal structures; i.e., endosomes and
the cytosol (see Figure A.B). These cells contain a very large
number of cytoplasmic granules — small membrane-bound
vesicles that encapsulate infection-fighting substances
including pro-inflammatory acids. Notably, myeloperoxidase
(MPQ) is emerging as an important marker for cardiovascu-
lar disease [4].

Thus, two roles are played by neutrophils:

m 3s a first line of defense against microorganisms

® 3s a contributor to the pathogenesis of various illness-
es, such as autoimmune, autoinflammatory, and meta-
bolic diseases.

Weapons of neutrophils

Neutrophils, in their function as first line defenders imple-
ment different mechanisms. These include, phagocytosis,
degranulation, cytokine production, and, the most recently
described, neutrophil extracellular trap (NET) production [5,
6,7,8 910, 11,12, 13,14, 15, 16] (figure A.5; A.B).

To fulfill these actions neutrophils are equipped with im-
pressive and various armories of biclogical weapons. All of
these weapons work efficiently on most live material, in-
cluding, the host's own structures, making the neutrophil
a dangerous cell.

Image C4 / Caver image: Neutrophil Extracellular Traps (NETs); A
special feature of innate immunity due to strong cellular defense
reactions (Neutrophil Cell Trapping Bacteria. Max Planck Institute,
Berlin, see cover image).

Although phagocytosis, degranulation, and NET generation
has been described initially as an antimicrobial mechanism,
recent data suggest that uncontrolled phagocytosis (frus-
trated phagocytosis) [17], exaggerated degranulation, and
especially NET formation could play a more important role
in autoimmune and autoinflammatory pathologies, such as
vasculitis, lung injury, atherosclerosis, rheumatoid arthritis,
thrombosis, gout, systemic lupus erythematosus (SLE),
and intestinal damage.

Phagocytosis, degranulation and extracellular
traps

Neutrophils are densely packed with secretory granules
which are filled with more than 700 proteins. They contain
at least three different types of granules [18]):

1) Primary granules, also known as azuraphilic granules
2) Secondary granules, also known as specific granules
3) Tertiary granules; and (4) secretory vesicles

The azurophilic (primary) granules contain myeloperoxidase
(MPQ), the specific (secondary) granules contain lactofer-
rin, and tertiary granules contain matrix metalloproteinase
9 (MMP9); also known as gelatinase.

During phagocytosis the granule contents are used to kill
the pathogen or to eliminate the foreign particle. Nonethe-
less, the degranulation of granules can be performed inde-
pendent of phagocytosis. The release of extracellular traps
from neutrophils is called NETosis [19]).

Neutrophil extracellular traps (image C.1) are DNA struc-
tures released due to chromatin decondensation and
spreading, and they thus occupy three to five times the
volume of condensed chromatin. Several proteins adhere to
NETs, including histones and over 30 components of prima-
ry and secondary granules, among which are components
with high destructive activity such as elastase, myeloper-
oxidase, cathepsin G, lactoferrin, pentraxin 3, gelatinase,
proteinase 3, LL37, and others [20].

Three models for NETosis are known to date [20, 21]):
1) Suicidal NETosis
2) vital NETosis

3) vital NETosis dependent on Reactive Oxygen Species
(ROS)

The latter type attracts great interest because,
instead of nuclear DNA, mitochondrial DNA is
thrown out of the cells. Mitochondrial DNA be-
longs to the group of damage-associated molec-
ular patterns (DAMPs) which perpetuate inflam-
mation [22].
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Image C.5:
eosinophilic
granulocyte

Eosinophils (figure left, C.3)

Human eosinophils have long been as-
sociated with allergic and anthelminthic
parasite functions [23]. Like neutrophils
#8 the understanding of their role in health
| and disease is changing.

Eosinophils contain approximately 200
cytoplasmic crystalloid granules per cell which belong to
two major types of granules, primary and secondary gran-
ules, as well as lipid bodies.

These phospholipid bilayer-enveloped granules are central
to the functional responses of eosinophils in that granules
house preformed stores of four major granule proteins, in-
cluding eosinophil cationic protein (ECP), major basic pro-
tein (MBP), eosinophil peroxidase (EPO), which are highly
cationic proteins directly toxic to extracellular microorgan-
isms and parasites as well as host tissue.

In addition to the known mechanisms of extracellular se-
cretion of granule proteins (i.e., exocytosis and piecemeal
degranulation), a distinct mode of eosinophil degranulation
associated with cell death, eosinophil-derived extracellular
traps (EETs) and release of free granules; an event termed
as EETosis [24, 25].

Neutrophils are able to detect potential pathogens because
they contain numerous pattern recognition receptors. In
particular, recent research has focused on TLRs - toll-like
receptors — which play an important role in the recognition
of pathogens and other substances (table C.1).

The mammalian organism is under constant threat from the
environment and prone to harm from danger. Danger rep-
resents challenges (physical, chemical, or infectious) that
can injure or kill cells and lead to tissue loss and organ
dysfunction.

Pathogen-associated molecular patterns, or PAMPs,
are molecules associated with groups of pathogens that
are recognized by cells of the innate immune system [27].
These molecules can be referred to as small molecular mo-
tifs conserved within a class of microbes. They are recog-
nized by toll-like receptors (TLRs) and other pattern recog-
nition receptors (PRRs) in humans. A vast array of different
types of molecules can serve as PAMPs, including glycans,
glycoconjugates, lipoproteins and peptidoglycans.

By analogy with the exogenous pathogen-associated mo-
lecular patterns (PAMPs), the endogenous molecules with
similar immunologic roles are called damage- associated
molecular patterns (DAMPs). The term alarmin can be
used for those DAMPs that can induce chemotaxis and pro-
mote the induction of immune responses [27]. Once out-
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In contrast to active projection of mitochondrial DNA from
live eosinophils in EETs, EETosis-mediated DNA release is
accompanied by cell death, and DNA traps spread by a pas-
Sive process.

Again, as is the case with respect to neutrophils,
mitochondrial DNA release by eosinophils is a
damage-associated molecular pattern (DAMP)
which perpetuates inflammation.

Basophils

Basophils have been recognized as im-
portant players for protective immunity
s against a variety of different endo- and
£¥ ectoparasites [26].

Basophils represent a relatively rare and
short-lived cell type. The cytoplasm of basophils contains
a varied amount of granules. Granule contents of basophils
are abundant with histamine, heparin, chondroitin sulfate,
peroxidase, platelet-activating factor and other substanc-
es.

Physiological activation of human basophils lead to granule
degranulation as well as the rapid formation of extracellular
DNA traps.

C.1.4 Molecular Processes of Granulocyte Activation: PAMPs and DAMPs

side the cell, extracellular nuclear molecules can induce
responses by interacting with pattern recognition recep-
tors (PRRs). These receptors can reside on the cell mem-
brane or inside the cell.

Another source of extracellular DNA with DAMP activity
is mitochondria. The human mitochondrion is believed to
have evolved from endosymbiont bacteria and thus ex-
presses malecules that resemble bacterial products. As
such, mitochondrial molecules have properties that
could be variously categorized as DAMPs or PAMPs be-
cause they can trigger inflammation.

Thus, the formation of NETs and EETs might act as a
danger molecule amplifying the inflammatory response.
In this regard, endogenous danger molecules subse-
quently induce a pro-inflammatory cascade by activating
Toll-like receptors (TLRs), upregulating pro-inflammato-
ry mediators and triggering further tissue damage lead-
ing to increasing levels of DAMPs. The creation of this
pro-inflammatory autocrine loop may result in chronic

inflammation or autoimmune disease.

The activated cell dies as a consequence of one of three
possible pathways; necrosis, apoptasis or; if the formation
of NETs are involved, pyroptosis [28]. Pyroptosis is a spe-
cial form of apoptosis, often referred to as programmed cell
death, a natural process associated with activation of the

Image C.6:
basophilic
granulocyte



inflammasome. Researchers at the Max Planck Institute
for Infection Biology in Berlin have shed light on a unique
mechanism of cell lysis that's triggered when neutrophils
attack: the ejection of neutrophil extracellular traps, com-
monly called NETs [5]).

NETs are composed of a mixture of reactive cell contents
and neutrophil DNA (figures A.1; A.6; C.5). Thus, pathogenic
bacteria are literally captured in the NET where they are
immobilized and rendered harmless. Professor Arturo Zych-
linsky of the MPI-IB Berlin explains, “In the NETs nearly as
many bacteria die as are digested by neutrophils.” The dying
cells sacrifice themselves for the greater good, transform-
ing strands of their own DNA into protective traps.

This is fine unless, due to a deficiency in an enzyme called
DNase, whereby the NET's cannot be removed from the
circulation by the monocyte/macrophage system; ar, with
respect to apotosis or pyroptosis, the neutrophil DNA is not
adequately cleared, perhaps owing to an overwhelming of
the manocyte/macrophage system, or, another defect in
the immune system, such as C1q deficiency, the DNA from
the activated cell can itself become immunogenic, as ob-
served in both lupus and rheumatoid arthritis [29].

Thus, chronic activation of the innate immune system may
lead to development of autoimmune disorders.

Pattern Recognition Receptors (PRRs) for PAMPs
and DAMPs

Neutrophils express a large number of cell surface recep-
tors for the recognition of pathogen invasion and the in-
flammatory environment. Those include G-protein-coupled
chemokine (Formyl-peptide receptors, chemokine recep-
tors, and classical chemoattractant receptors), Fc-recep-
tors, adhesion receptors such as selectins/selectin ligands
and integrins, various cytokine receptors, as well as innate
immune receptors such as Toll-like receptors, C-type lec-
tins, NOD-like and RIG-like receptors.

A) Cell recognizes food or B) Cell responses C) Volume increase

chemical as danger by flattening
Receptor
Trigger
\ )
Granula .
Segmented Neutrophil

cell nucleus

Neutrophils also express a number of additional receptors
that cannot be grouped into the above categories. Their
function is mediated by a number of cell surface receptors
which trigger complex intracellular signal transduction
pathways that we are only beginning to understand [30].

Toll-like receptors (TLRs) are the best-studied group of pat-
tern recognition receptors (PRRs). TLRs play a critical role
in the initiation of innate immunity through the recognition
of pathogen and damage-associated molecular patterns
(PAMPs and DAMPs, respectively). To date, 10 human TLRs
have been identified. TLR1, TLR2, TLR4, TLR5, and TLR6 re-
side on the plasma membrane whereas TLR3, TLR7, TLRS,
and TLRS are localized to the endolysosomal compartment.

Thus far, the TLR ligands are classified as PAMPs, con-
served structural motifs of bacteria, fungi and viruses; or
DAMPs, endogenous proteins which are released upon tis-
sue injury. However, other classes of molecules are being
identified which can activate the TLR signaling pathway in-
cluding but not limited to morphine, glucuronic acid and the
ethanol metabolite ethyl-glucuronide, green tea polyphenol
epigallocatechin-3-gallate, phenethyl isothiocyanate and
parthenolide. It is highly plausible that the whole repertoire
of TLR ligands has not been discovered yet.
nition Receptors

(PRRs) mw

NOD I-Like Receptor
(NLR), RIG I-Like
Receptor (RIG)

Pattern Recog-

Cytoplasm of various

Cytosolic )
v host and immune cells

Table C.1: Summary of different types of pattern Recognition Receptors

D) Cellburst
(Cell death)

E) Inflammation can affect all
organ systems:

» Heart/cardiovascular
» Nervous system

> Respiratory System
» Gl health

> Metabolism

» Skin

> Immune System

Free radicals

DNA release

" Endogenous factors
stress, food etc.

@ Exogenous factors
bacteria, viruses etc.

Figure C.7 / A.1): Activation of neutrophil and NET formation.

Inflammation

In response to activation and signaling molecules of the innate immune system, the enzyme NADPH oxidase converts oxygen into highly reactive
forms (step 1), dissolving the nuclear membrane and granules (step 2). The contents mix with cellular fluid (step 3), and the cell membrane
breaks down after about 2 hours, ejecting the NET and engulfing nearby danger molecules (step 4).
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C.2

Digestive System, Immunity, and Food

Sensitivity/intolerance

Whether the bowel is healthy and able to fulfill its import-
ant tasks depends on several factors including the physical
integrity of the intestinal barrier; the vitality and appropri-
ate diversity of the intestinal microecology, characterized
by the presence of beneficial commensal microflora; and
the biochemical properties of the intestinal environment,
including adequate levels of secretory IgA, a protective anti-
body that excludes allergens from the circulation. The com-
position of the bowel's resident microbial flora has a huge
impact on whether nutrients can be properly broken down,
and absorbed or whether dysfunctions arise including gas
formation, the reduced degradation of biogenic amines, etc.

Poor diet, stress, corticosteroids, birth control pills, antibi-
otics, infection, and yeast (candida albicans) and a variety
of other health and lifestyle factors, can lead to an unfa-
vorable gut ecology, which in turn may cause discomfort or
more serious digestive disorders. Figure C.6 shows some of
the factors that may promote the emergence of food sen-
sitivity.

Damage to the intestinal barrier may lead to a wide array
of health problems. Foods are to be digested and broken
down into specific functional units prior to entering the

circulation. When properly metabolized, these intermediate
nutrients are less likely to directly antagonize the immune
system. However, when larger, improperly metabolized food
particles (including small peptides, fatty acid complexes,
oligosaccharides, and mineral complexes that should be
processed by specific functional transporters in the intes-
tinal wall) are instead exposed directly to the cells of the
immune system, they may provoke destructive reactions.
An increasing number of studies confirm a close associa-
tion between dysfunctions of the intestinal barrier and con-
ditions such as obesity and fatty liver disease, as well as
autoimmunity and cancer.

Thus, it is also not surprising that the neuro-immune regu-
lation is effected by chronic immune cell activation. An un-
balanced neuro-endocrinal immune system (NEI) could be
an explaining link and indicative for many disorders. (Table
A1 figure C.4).

Neuro-Immune Regulation
Neuro-Endocrinal Immune systeme (NE/):

Immune system
Nervous system
Endocrine system

Metabolic
events

IBS, metabalic

Acute/ P
chronic stress CEIEED

NF-kB.

it Activation .
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cascades

Innate
Immune
System

(Cortisol, Renin- TLR- syndrome,

in fatty

b Receptor
tissue

Angiotensine

insulin
Systeme)

resistance

Internal influences Organic disorder
> Weakened liver function
> Imbalance of various body functions

> Inflammatory processes

> Poor nutritional status
Genetic predisposition
Psyche

State of the immune system
Imbalance of hormones

Figure C.9: Neuro-Immune Regulation in the Neuro-Endocrinal
Immune System (NEI)
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The causes of altered interstitial permeability have not yet
been completely elucidated. For example, it remains un-
clear whether a disrupted intestinal barrier is the trigger of
a disease process, or its result. Perhaps it is both. Widely
acknowledged triggers include industrially modified foods
and stresses or imbalances in the population of intestinal
flora caused by alcohal, drugs, poor diet, and fungal infec-
tion as well as inflammation (see Figure C.4)

> Stress

> Drugs, alcohol

> Injuries, infections

» Colourings, preservatives,
environmental chemicals
e.g.in food

> Lifestyle

D e

Biogenic amines /
Pharmacoactive substances
(naturally occurring substances
that mimic the body’s functions,
e.g. histamine)

Cross reactions 70-80% of the immune

is located in the gutt

Intestinal Health
> Intestinal flora
> Parasites

> Molds

» Diminished capacity to
absorb nutrients

The intestinal wall comprises approximately 400 square
meters (equivalent to about 4300 square feet) of complex
structured epithelial tissues that perform numerous vital
functions. It must enable the efficient absorption of nutri-
ents from ingested foods and fluids while simultaneously
preventing the entry of bacteria on the one hand and tol-
erating harmless antigens on the other. The intestinal wall
continually negotiates the exchange of macromolecules

Tolerance
> Overdoses
> Poor diet

> Poor food choice

© ALCAT Europe GmbH

Figure C.8: Many factors can influence the delicate homeostasis of gut, GALT (gut
assaciated lymphoid tissue) and NEI (neuro-endocrine immune system).
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between the external environment and the inside of the
body. Intestinal epithelial cells form a dense cell structure
secured with extra “locks”, that provide extremely tight
junctions. Narrow strips of membrane proteins (e.g. clau-
dins and occludins [31] between epithelial cells create a

In addition to important factors for supporting mucosal im-
munity in the lumen (e.g., slgA) the GALT includes a concen-
tration of specific immune cells including intraepithelial T
lymphocytes and B cells within the intestinal submucosa,
the lamina propria, and Peyer's patches.

paracellular diffusion barrier and provide for proper cellular

polarity, a prerequisite for directional mass transport. The intestinal wall and the GALT jointly manage the balance

between the body's tolerance and immune reaction to
Zonulin is an endogenous protein that modulates the per- foreign antigens.
meability of these cellular junctions [32]). In effect, it acts
as a "doorman,” by selectively either allowing or disallowing
the passage of substances through the intestinal barrier.
Recent research suggests that zonulin can be activated by
gluten and induce the opening of the intestinal barrier at in-
appropriate times. By permitting incompletely metabolized
macromolecules to pass through the barrier, it plays a po-
tentially crucial role in the course of celiac disease, other
inflammatory conditions, and can lead to autoinflammation
as well as other manifestations of autoimmunity.

Along with food, the intestinal lumen is exposed to numer-
ous potentially infectious organisms and antigens from oth-
er sources. Thus, it's essential that the gut be enclosed and
protected by tissues with a high level of immune system in-
telligence. This specialized tissue is called gut associated
lymphoid tissue, or GALT [33]. The GALT is a large lymphoid
tissue surrounding the colon which comprises about 70% of
the body's total immune system capacity.
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¢ Inflammation

* Blood diseases
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 Cancer
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Figure C.10: Summary “Central Role of the Gut for Regulation of
Resorption and Elimination as well as connector to the nervous
system and the immune system.”
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C.3. How s the above related to the Alcat Test?

Exogenous pathogens entering the human body lead to defense mechanisms described above. However,
nutrients enter the human body in a comparative manner in the gastrointestinal tract and can also act as a
DAMP - which means, be interpreted as “"danger signal” by the human immune system (figure A.6).

The quantitative and qualitative aspects of nutrients thus have a profound effect on leukocytes. As a re-
sult, nutrition affects the incidence, natural progression, and therapeutic response of malignant diseases
[34]. There is an interdependence between nutritional patterns and disease in a society consuming predom-
inately the "western diet" [35]. Increasing evidence of the importance of diet, our immune system and our

microbiome continues to mount [36].

In the past, research has focused on the specific immune
system much more than the host's innate immune response
against food. Now, more studies show the the importance
of innate immune responses, including the inflammasome,
the "firewall" defense line consisting of neutrophilic, baso-
philic, and eosinophilic leukocytes, and the fact that innate
immune cells are not only activated by pathogens but also
by a host of danger signals, including the host's own DNA,
RNA, and related proteins and chemicals. [37]

Current research efforts are increasingly focused on the
role of DAMPs in disease processes. Clearly a sustained ac-
tivation of these immune cells is destructive, promoting ef-

C.3.1 Immunological perspective on the Alcat Test

fects ranging from micro-inflammation of intestinal tissue
to the type of chronic, widespread inflammation responsible
for numerous disorders; including, gastrointestinal com-
plaints, metabolic disorders, skin diseases, obesity, respi-
ratory diseases, neurological, musculoskeletal disorders,
and autoimmunity.

The effects of chronic inflammation are often gradual
but insidious, and we now appreciate that their long-
term consequences are often severe and possibly life-
threatening. For example, chronic intestinal inflammation
increases the risk of cancer and autoimmunity.

C.3.2 The Alcat Test is the only validated food sensitivity test

There are a multitude of commercially available blood tests
purporting to diagnose "food allergy" though most remain
invalidated. Among the more widely utilized food sensitivity
assays are leukocyte activation (LA) tests used to guide di-
etary advice [38]. A direct relationship between the activa-
tion of the innate immune system (Alcat Test) and irritable
bowel syndrome has been demonstrated [38].

Previous investigations have linked Alcat Test reactivity
with migraine, metabolic syndrome, chronic bowel issues,
skin and respiratory disorders, and numerous other inflam-
matory diseases. (Part D, overview studies and research).

Frequently, these immune cells undergo degranulation and
lysis, releasing factors that interact with other parts of the
immune system, facilitating a coordinated response. Alcat
Testing is based on the concept that food sensitivities oc-
cur from activation of cellular responses of the innate im-
mune system — the Firewall. Instead of perceiving them as
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harmless, the immune system responds to specific foods
and other substances as though they were threats requiring
aggressive targeting.

The Alcat Test identifies aberrant cellular responses re-
gardless of the pathway that induces the reaction whether
immunologic, toxic, or pharmacologic. Also, the Alcat Test
detects all three types of neutrophil reactions toward food
ingredients/chemicals, i.e suicidal NETosis, vital NETosis,
and vital NETosis dependent on ROS. These distinct reac-
tions are automatically characterized as non-reactive, mild,
moderate, or strong reactive using a specific algorithm at
Cell Science Systems, Corp.

In this context, Yale School of Medicine was first to demon-
strate (in 2015) that DNA (acting as DAMPs) and myeloper-
oxidase of peripheral blood leukocytes were released during
certain food reactions and that these items were identified
with the Alcat Test [39].



C.3.3 Scientific Context and Current Research

The Alcat Test measures the reactions of peripheral blood
leukocytes in response to ex vivo challenge with a battery
of individual test substances. A positive reaction is one in
which the granulocyte fraction (comprised predominantly of
neutrophils) of the leukocytes, is seen to exhibit a shift in
size and/or a reduction in cell number. Of note is that the
observed size shifts will progress to a decrease in number
if provided sufficient time; or, a stronger dose of the test
substance.

Researchers at Yale have correlated these reactions with
the activation of well-known inflammatory pathways;
notably, PKC, Nuclear factor kappa B; as well as the release
of DNA [39]. The release of DNA is indicative of a necrotic
(resulting from degranulation) or pyroptopic (resulting from
NETosis) demise of the reactive immune cells, as opposed
to an orderly programmed cell death, apoptosis.

Herein lays the key to potentially understanding the
link between an innate immune cell mediated reaction
to a food, chemical, or other substance; and, the onset
of autoinflammtory and autoimmune conditions, which
have now reached pandemic proportions throughout the
industrialized world [40].

Every day, approximately one hundred billion of the
short lived neutrophils die through the orderly process
of apoptosis. (Neutrophils, the most abundant type of
leukocyte, survive for approximately five days [2]. During
a steady state, one of homeostasis, one hundred billion of
these cells will be replaced by new ones each day. The old
cells that die in a non- activated state, having undergone
apoptosis, will be, “silently” removed by macrophages.
The process is called “efferocytosis” [1]. “Silently" means
inflammation will not occur. In fact, the process actual
produces an anti-inflammatory response; and, the adoptive
transfer of apoptotic cells is being explored as an anti-
inflammation therapy with graft versus host disease, and
other inflammatory disorders.

However, in the case of efferocytosis of necrotic cells,
the now cell free DNA and other cellular debris, produces
an inflammatory and/or auto-immune response. In short,
when macrophages consume un-activated neutrophils
they remain in a normal, homeaostatic state and confer
anti-inflammatory effects to surrounding tissue(s). When
macrophages consume necrotic cellular debris they are
re-programmed into; or, polarized into, an inflammation
producing mode.

The key point to note here is that the Alcat test identifies
food and other substances that induce cellular necrosis.

The innate immune system can produce either a vicious or
virtuous cycle, depending on its level of activation. Chronic
activation of the innate immune system has been linked to
dozens of inflammatory and auto-immune disorders; and,
the production of cell free DNA and other undegraded debris
is the major driving factor. Hence, the Alcat Test identifies
substances that activate the innate immune system in such
fashion as to promote inflammation and auto-immunity.
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D.1 Studies and research

Alcat / Research Overview reversed chronological order 2019-1988

The following section provides a comprehensive overview of the scientific research conducted to date on
the Alcat Test. Research reviewed below confirms the reproducibility, sensitivity, and specificity of Alcat
as a clinical tool for identifying foods and compounds that may trigger immune cell activation and inflam-
mation. Studies include double-blind placebo controlled, molecular pathomechanism assessment, mech-
anistic/technical studies, and review papers. Conditions studied include gastrointestinal disorders, skin

diseases, respiratory problems, metabolic diseases, autism, migraine and others.

. .. Year / study type Data
Study ref. number / title Author / publication study subjects points
University of Camerino (ltaly) March 2019
A Clinical Evidence of a Correlation Pompei P Grappasonni |, Scuri S, Petrelli F, Traini E, Clinical study
1) | Between Insulin Resistance and the Sorrentino S, Di Fede G; n=>58 est. 5,000
ALCAT Food Intolerance Test. Altern Ther Health Med. 2019 Mar;25(2):22-38. Comparison with
https://www.ncbi.nIm.nih.gov/pubmed/30990791 DNA
Effects of Antigen Leukocyte Cellular Northern University lllinois (NIU) Ogﬁﬁizcoa}'S
2) Activation Test-Based Diet on Inflam- Lukaszuk JM, Shokrani,M, Ray PG, Hoppensteadt J, Umoren J; Multinle disdrders ca. 30,000
mation, Body Composition, and Medical | Alternative and Complementary Therapies VOL. 24, NO. 5 ; 11 Oct 2018 F:]=133 U
Symptoms https://doi.org/10.1089/act.2018.29183.jml DBPC
University of Pavia (ltaly); Sept. 2018
Non-Celiac Gluten Sensitivity in Pa- Di Stefano M, Pesatori EV, Manfredi GF, De Amici M, Grandi G, Gabriele Clinipcél Stud
3) | tients with Severe Abdominal Pain and | A, lozzi D, Di Fede G; Clin Nutr ESPEN. 2018 Dec;28:127-131. doi: n=25 Y 1,150
Bloating: The Accuracy of ALCAT 5 10.1016/j.clnesp.2018.08.017. Epub 2018 Sep 9; https://www.ncbi. DBPC
nlm.nih.gov/pubmed/30390869
Texas State University, Galveston Clinical Research, Cardiff Metro-
L ' politan University (UK), Royal College of Physicians and Surgeons of
o AI_Iergen Ellmlnqtlons Lo Obgsny Glasgow (UK); Willis B, Shanmugam R, Curran SA; Sci Nutr Res. Sept Sept_.2018
4) | Reduction: A Comparison Study with 2018: 1(1): 1-6 n=17 1,700
UG ENS BETEIse http://scivisionpub.com/pdfs/food-allergen-eliminations-for-obesity- ST EIRIET)]
reduction-a-comparison-study-with-therapeutic-exercise-580.pdf
A Leukacyte Activation Test Identifies Yale School of Medicine Apr. 2018
5) Food Items which Induce Release of Garcia-Martinez |, Weiss TR, Yousaf MN, Ali A, Mehal WZ; Nutrition & Molecular 4000
DNA by Innate Immune Peripheral Blood | Metabolism volume 15, Article number: 26 (2018) pathomechanism '
Leucocytes https://doi.org/10.1186/s12986-018-0260-4 n=20
) - I Yale School of Medicine: Sept. 2017
Efficacy of Individualised Dietsin | s 74 \yaiss TR Scherban A, Khan A, McKee D, Apallo D, Mehal WZ; BMJ | Clinical study; 1BS
) | Patients with Irritable Bowel Syndrome: Open G | 2017 Vol 4 1 58 pati ca. 12,000
a Randomised Controlled Trial pen Gastroenterology, 2017 Volume 4, Issue patients
https://bmjopengastro.bmj.com/content/4/1/e000164 DBPC
The Alcat Test Predicts the Release Yale School of Medicine: 2016
7 of DNA and Myeloperoxidase by Innate Garcia-Martinez |, Weiss TR, Ali A, Mehal WZ; Molecular patho- 4000
Immune Peripheral Blood Leukocytes https://www.liebertpub.com/doi/full/10.1089/ACM.2016.29003. mechanism '
Via a PKC Dependent Pathway abstracts# 106 n=20
Food Intolerance: Immune ) . . . -
Activation Through Pletschmann‘N, Altgrnatlve therapies in health and medicine. 2015
8) | . A Jul-Aug 2015;21(4):42-52 ;
Diet-Associated Stimuli in . ) ; Review paper
e https://www.ncbi.nlm.nih.gov/pubmed/26030116
Chronic Disease.
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Yale School of Medicine: Ayaz G, Mehal WZ, Ali A; The Journal of Alterna-

Food Reactivity on the ALCAT Leukocyte | tive and Complementary Medicine; 2014;20(5):A35-A36 athorﬁgcllfanisms
9) | Activation Test is Associated with https://www.researchgate.net/publication/262146351 Food P =10 2,000
Upregulation of CD11b on T Cells. Reactivity on the ALCAT Leukocyte Activation Test Is DBPC
Associated with Upregulation of CD11b on T Cells
De Amici M, Berardi L, Castello M, Mantegna G, Giunta V, Ronzi G, Vignini
. . M; European Journal of Allergy and Clinical Immunoalogy, 2011;66:226 2011
10) ﬁ\éill|Jaél.ve?j]i(aﬁgg;tiﬁfeS[;J]Jttiénsﬁ?iﬁ https://insights.ovid.com/allergy-european-clinical-immunology/ Clinical; skin 1,750
g &Y algy/2011/06/001/evaluation-alcat-test-results-non-ige-mediat-%20 35 patients
ed/553/00000381
2011
11) ALCAT Test Results in the Treatment of | Berardi L, De Amici M, Castello M, Torre C, Giunta V, Legoratto, Vignini M; Clinical; 2400
Gastrointestinal Symptoms European Journal of Allergy and Clinical Immunology, 2011 Gl disorders !
48 patients
Angelini F Marzatico F, Stesina G, Stefanini L, Bonuccelli A, Buonocore 2011
12) Rational Management of Food Intoler- D, Rucci S, Tencone F; Journal of the International Society of Sports Multiols symptoms 800
ance in Elite Soccer Club Nutrition 2011, 8 (Suppl. 1):36; https://www.ncbi.nIm.nih.gov/pme/ Spathltatgs
articles/PMC3238170/
Utilidad clinica del test AL CAT. Mito o AngeI'San Miguel et al.; FUEL AND ENERGY ABSTRACTS.
: - o 2010;107(1):12-20 2010
13) | realidad [Clinical utility of the ALCAT ' - . . ;
test. Fact or fiction?] https.//www.researchgate.net/qul|cat|on/2515638[]4 Utilidad_clini- Review paper
‘ ’ ca_del test ALCAT Mito o realidad
Berardi L, De Amici M, Castello M, Torre C, Giunta V, Legoratto, Vignini M; 2009
ALCAT Test Identifies Food Intolerance | European Journal of Allergy and Clinical Immunology.2009;64:430 Clinical
14) | in Patients with Gastrointestinal https://insights.ovid.com/allergy-european-clinical-immunology/ astrointes‘tinal 750
Symptoms algy/2009/64/001/alcat-test-identifies-food-intolerance-pa-%20 8 15 patients
tients/1285/00000381 P
Berardi L, De Amici M, Vignini A, Torre C, Mosca M;
Food Intolerance in Patients with European Journal of Allergy and Clinical Immunology. 2009;64:430 2009
15) | Cutaneous Diseases: Diagnostic Value | https://insights.ovid.com/allergy-european-clinical-immunology/%20 Clinical: Skin 700
of the ALCAT Test algy/2009/64/001/food-intolerance-patients-cutaneous-diseas- 14 patients
es/1286/00000381
) Akmal M, Khan SA, Khan AQ.; Middle East J Fam Med. 2009;7(3)
The Effect of the ALCA.T.T.ESt.D'et : https://www.researchgate.net/publication/268337548 The Ef- .2009
16) | Therapy for Food Sensitivity in Patients - T weight loss 2,700
with Obesit fect of The ALCAT Test Diet Therapy for Food Sensitivity in Pa- D .
Y tient's_ With_Obesity P
Comparison of Cellular Changes
upon Exposure to Allergens between . 2009 Method
17) | ROBOCat Il versus FACSCalibur-based | Jensen B NIS Labs (Natural Immune System) Oregon USA, 2009 Method comparison | validation
Methods
: : ) Deutsch RD; Anti-Aging-Therapeutics, Volume X; 2007 Conference Year,
The Right Stuff. Use of ALCATTesting | oy o o 6 https://www.researchgate.net/publication/287020093 2007
18) | to Determine Dietary Factors Affecting ) - - ; .
. The_right_stuff Use of ALCAT testing to determine dietary fac- Review paper
Immune Balance, Health, and Longevity —— 2
tors affecting immune balance health and longevity
IMS Health Economics and Outcomes Immunalogical Center of Catalunya; Version 3, December 28, 2006. 2006
Research- Influence of Foad Intolerance ) . . LeTEe
19) | ot i http://whatsmyfoodintolerance.com/media/Influence_of _Food_Intal- Clinical: Migraine 2,100
in Migraines: Final Report of Statistical : S )
erance_in_Migraines.pdf 21 patients
Results
Technical Study Comparing the 2002
20) Alcat Methodology with Activation of University of Rome R — Method
Granulocytes Following Challenge with | Mele C; 2002 pap validation
methodology
Zymosan
- o o 2002
21) Ognll |nterveqt0 comincia a tavola. [Ev- | University of Rome‘ _ Research paper
ery intervention begins at the table] Mele C; Medici Oggi, Maggio 2002: 210-213.
methodology
The Controversial Antigen Leukocyte . . §i999
; Kedryna T, Guminska M.; )
22) Cellular Antibody Test (ALCAT) a Med Sci Monit 1999: 5(2): BR193-197 Immunology re 370

Non-Specific Inhibitory Effect of Alpha
Glycoproteins

https://www.medscimonit.com/abstract/index/idArt/505074

search paper
37 patients
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Parexel Medstat Statistical Report-

Fuglerud P (Norway), Parexel Medstat Statistical Report; Nov. 1999

1999
Reproducibility

23) | Final Statistical Report: Study of the Not published validation; 500
ALCAT Test in 10 Subjects p 10 patients
DBPC
1998
24) Reproducibility of the Antigen Leuko- University of The Orange Free State in Bloemfontein (South Africa) Reproducibility 1000
cyte Cellular Antibody Test Neetling WML, Kachelhoffer AM; Jan-April 1998 validation; '
10 patients
Outcome Study in 353 . .
25) | Consecutive Patients Following the Hoj L A”EFEV Clinic Charlottenlund (DK) 1998 35,300
; Presentation 3563 patients
Alcat Diet
Evaluation of the Cytotoxic Food Test . . . AR 1997
29| oA o ooy | Pl P kot 1997 Fy 20154150
cellular antibody test) ps 2NCOLAM. NN §OV/D od evaluation
1897
27) South African Outcome Study - Random- | Geldenhuys J; Johannesburg, S. Africa, 1997 Clinical: Multiple dis- 13.700
ized Study on 274 Patients Not published orders 274 patients '
randomized
The Short Term Efficacy of the ALCAT Kaats GR, Pullin D, Parker LK; Bariatrician.1996;18-23. 1996
Test of Food Sensitivities to Facilitate | https://www.researchgate.net/publication/237241520 The Short Clinical- weicht loss | 10.000-
28) | Changes in Body Composition and Term_Efficacy of the ALCAT Test of Food Sensitivities to Facil- - weig :
/ ) : : = - 100 patients ran- 15,000
Self-Reported Disease Symptoms: a itate_Changes_in_Body Composition_and_Self-reported Disease R
Randomized Controlled Study. Symptoms_A Randomized Controlled Study
Hoj L; Allergy Clinic Charlottenlund (DK);
Diagnostic Value of ALCAT Test in Journal of Allergy and Clinical Immunology, Vol. 97, No. 1, Part 3, 1996
29) Intalerance to Food Additives Compared | January 1996 Validation chemicals 1840
with Double-Blind Placebo-Controlled https://www.researchgate.net/publication/246090959 616 Diagnos- 92 patients '
(DBPC) Oral Challenges. tic_value of ALCAT test in intolerance to food additives com- DBPC
pared with double-blind placebo-controlled DBPC oral challanges
Amigo C, Moreno Mercer J, Calderon Gomez J, Cabo Soler JR; 1995
El test Alcat de Sensibilidad 14th Med Day of Esthetical Medicine & Dermatological Survey. Venice, o
. . Clinical:
30) | alos Alimentos y su Interés en Italy, Sep. T T 3,000
Medicina Estética 22 - 23,1995; published in the proceedings; subsequently published in 30 obege I
Estetica Medica Numero 40 - March 1996 P
ALCAT Test Results in the Treatment 1995
31) of Respiratory and Gastrointestinal Mylek D; Rocz Akad Med Bialymst. 1995, 40(3):625-629. https://www. Clinical: 3600
Symptoms, Arthritis, Skin and Central ncbi.nlm.nih.gov/pubmed/8775317 multiple disorders '
Nervous System 72 patients
Pravalence of Food Alleray and Intol- Buczylka K, Obarzanowski T, Rosiak K, Staskiewicz G, Fiszer 1995
. . 8y A, Chmielewski S, Kowalczyk J; Advances in Medical Sciences Clinical Comparison
32) | erance in Children Based On MAST CLA 1995-40(3)-452-456 48 pati . 2,000
and ALCAT Tests i40(3):452:456 16 patients;
: https://www.ncbi.nlm.nih.gov/pubmed/8775289 single-blinded
Food Intolerance in Patients with Hoj L; Allergy Clinic Charlottenlund (DK); 1995
33) | Angioedema and Chronic Urticaria: - an | European Journal of Allergy and clinical Immunology Supplement 1995; | Clinical comparison 5,600
Investigation by RAST and ALCAT Test 50:26 56 patients
Allergie alimentari. Tecniche diagnos- Mancini S; Fierimonte V, lacovoni R, Spaini A, Viarani P, Pichi A; Dia niggg —
34) | tiche a confronto [Food Allergy: Com- Minerva Pediatr. 1995 May;47(5):153-63 (ltalian) gparison 112
parison of Diagnostic Techniques] https://www.ncbi.nIm.nih.gov/pubmed/7643816 14 piteis
Kotsanis CA, Dart L, Harjes C, Miller R; 1994
Autism - A Multidisciplinary Approach to | American Academy of Otolaryngic Allergy; http://www.kotsanisinsti- LT
35) X Clinical: autism 600
Treatment tute.com/home/autism-treatment 12 patients
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University of Cape Town 1994
36) Reproducibility of the Steinman H; Potter P; Johannesburg, South Africa 1894; also 2 letter Reproducibility 600
ALCAT Test statements available where the author confirmed reproducibility and validation
improvements of symptoms 12 patients
37) The ALCAT Test: In-Vitro Procedure for Pasula MJ; Folia Med Cracov. 1993;34(1-4):153-157. https://www. 1993
Determining Food Sensitivities ncbi.nlm.nih.gov/pubmed/8175054 Review paper
The ALCAT Test- A Guide and Barometer | ¢ = e
38) Pogréeslhnesrie;%t?gSEnwronmentaI s Environmental Medicine. 1992;9 (1 & 2). multiple disorders Lo
172 patients
Fell PJ, Soulsby S, Brostoff J; 1991
Cellular Responses to Food in Irritable Journal of Nutritional & Environmental Medicine; 1991:2(2):143-149. Clinical IBS
39) | Bowel Syndrome - an Investigation of https://www.researchgate.net/publication/237626374 Cellular Re- 29 atiénts 2,200
the ALCAT Test sponses_to Food in lIrritable Bowel Syndrome - an Investiga- BBPC
tion_of the ALCAT Test
Fell PJ; Annual Meeting of the American Otolaryngic Allergy Association, 1991
Pilot Study into the Effect of Naturally | Sept 27, 1991; Kansas City Validation biogenic
40) | Occurring Pharmacoactive Agents on https://www.researchgate.net/publication/237648208 PILOT amines 8 336
the Alcat Test STUDY INTO THE EFFECT OF NATURALLY OCCURING PHARMACO- 24 patients
ACTIVE_AGENTS ON THE ALCAT TEST P
Pharmacoactive Compounds in Foods —
A1) The Effect on the Alcat Test in Healthy | Fell PJ, Brostoff J, Pasula M; 1990
Volunteers and Patients Suffering from | AAGA News 9:2:29. Clinical: Migraine
Migraine
1990
42) Gastrointestinal Complaints Related Sandberg DH; Clinical: 40
to Diet Int Pediatr 1990; 5:23-29. gastrointestinal
3 patients
Fell PJ, Brostoff J, Soulsby S; Cﬁgigcgl'
43) ALCAT® - "A New Cellular Test For Food | American In-Vitro Allergy & Immunology Society August 1990 Taronto astrointes-tinal 4000
Sensitivity". Canada; https://www.researchgate.net/publication/242123352 ALCA- g 80 patients '
TR - A NEW CELLULAR TEST FOR FQOOD_SENSITIVITY SBPC
Inhibitory Effect of Sodium Cromogly- Fell PJ, Sandberg DH, Pasula MJ; 1990
44) | cate on Granulocyte Response to Food | ACAI 45thAnnual Meeting, Nov. 10-14, 1990, San Francisco. published | Immunological study 100
Antigens In-Vitro in the proceedings 10 patients
Pasula MJ, Puccio S; 1989
45) Multiple Pathogenic Mechanisms in 4th International Symposium on Immunological and Clinical Problems Immunological stud 54
Food Sensitivity Reactions In-Vitro of Food Allergy. Milan, Italy: November 5-9, 1989. published in the 9 at%ents Y
proceedings p
Influence of Food Antigens on Volumes EERIGI L) Fell e . : L 1989
) . . 4th International Symposium on Immunological and Clinical Prablems .
48) | of Circulating White Blood Cells and : ) ) ) Immunological study 54
. of Food Allergy. Milan, Italy: November 5-9, 1989. published in the )
Platelets Aggregation . 9 patients
proceedings
1988
High Correlation of the Alcat Test Fell PJ, Brostoff J, Pasula MJ; Clinical: gastroin-
47) | Results with Double Blind Challenge ACAI, 45th Annual Meeting, Los Angeles, Nov. 12-16, 1988, published in testinal 8,950
(DBC) in Food Sensitivity. Annals of Allergy 179 patients
DBPC
A Comparison of the Alcat Test for Sandberg DH; CIinic;LIQ?ngulti "
48) | Food Reactions Amongst 2 Population | ACAI 45th Annual Meeting, L.A. Nov. 12-16, 1988, published in Annals disdrders p 450
Sub-Groups of Allergy 3
50 patients
1988
- Fell PJ, Brostoff J, 0'Dannell H, 0'Connor A, Charig E; Clinical: multiple
49) é'r‘gtﬁgmé ir\:]e,\\;vegei;tnl;%r” Food Induced Annual Meeting of the American Academy of Otolaryngic Allergy, 1988,; disorders 2,650
’ Washington, D.C. 53 patients
DBPC
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D.2

Double-Blind Studies as a Tool for Clinical

Evaluation

The rigorous evaluation of a drug, diagnostic test, or procedure generally involves conducting double-blind,
placebo-controlled (DBPC) oral challenge trials, which are recognized as the most reliable and valid mea-
sures of clinical efficacy. Rigorous research methods include the careful selection of subjects based on rel-
evant inclusion and exclusion criteria, collection of sufficient data, and analysis to determine statistically

significant outcomes.

D.2.1. Yale University: Recent Double-Blinded Studies to Evaluate the Alcat Leukocyte Activation Test

Scientists from Yale School of Medicine have recently
(2016-2018) evaluated the Alcat Test using a rigorous clin-
ical trial and mechanistic studies to shed light on patho-
mechanism:

The Clinical Study:

(8) Efficacy of Individualized Diets in Irritable
Bowel Syndrome: A Randomized Controlled Trial

Citation: Yale School of Medicine: Ali A, Weiss TR, Scher-
ban A, Khan A, McKee D, Apollo D, Mehal WZ; BMJ Open
Gastroenterology. 2017; 4(1):e000164. doi:10.1136/bmj-
gast-2017-000164

Methods:

Parallel group, double-blind, randomized, controlled
clinical trial in 58 adults with IBS, with moderate or great-
er severity, at a single academic center. Peripheral venous
blood was analyzed by standard Alcat testing against a
range of foods; individual foods were reported as intolerant
or acceptable for each subject. Subjects received

1) Intervention: individualized dietary guidance (elimination
of all intolerant foods and allowance of acceptable foods);
ar

2) Matched placebo individualized dietary guidance (elim-
ination of acceptable foods and allowance of intolerant
foods) and were guided by a registered dietitian during the
4-week intervention period. Outcomes included the IBS
Global Improvement Scale (GIS; primary), IBS Symptom Se-
verity Scale (SSS), IBS Adequate Relief (AR), quality of life,
and dietary adherence, assessed through 8-weeks.

Results:

55 subjects completed the trial (7/2014-1/2016). T-tests
of equality of means were performed (a = 0.05), corrobo-
rated by nonparametric Wilcoxon rank sum tests of equal-
ity of distribution. All out- comes improved in both groups.
The intervention group demonstrated significantly larger
between-period changes than the placebo group in the GIS
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(2.04 vs. 1.07; p = 0.02) and SSS (126.81 vs. 5959; p =
0.02) at 4-weeks, with significance persisting at 8-weeks.
At 4-weeks, there was a greater trend towards lower BMI in
the intervention group (p = 0.08) and higher AR (p = 0.24)
vs. the placebo group.

(A) 1BS-GIS (B) IBS-SSS
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Figure D.1: (6) The double-blinded study shows that patients with
irritable bowel syndrome (1BS) improved significantly using the
Alcat test (blue) vs. the comparison/placebo group (red).

Conclusion: Individualized dietary plans guided by the Al-
cat test show efficacy in IBS. Our results have implications
in understanding pathophysiological mechanisms, dietary
interventions, and the role of food intolerance in IBS.

Pathomechanism referring to the Yale study:
Explanations and correlation with clinical
outcomes

(5, 7) The Alcat Test Predicts the Release of DNA
and Myeloperoxidase by Innate Immune Peripheral
Blood Leukocytes via a PKC Dependent Pathway

Citation: Yale School of Medicine;

(5) Garcia-Martinez |, Weiss TR, Yousaf MN, Ali A, Mehal
WZ: Nutrition & Metabolism volume 15, Article number: 26
(2018)

(7) Garcia-Martinez I, Weiss TR, Ali A, Mehal WZ; https://
www.liebertpub.com



Summary: Whole blood samples from 20 healthy volun-
teers underwent Alcat testing. Other analyses were per-
formed at Yale University (New Haven, CT). Quantification
of total DNA and myeloperoxidase (MPQ) in the supernatant
was performed in the presence and absence of specific
inhibitors of key signaling pathways (phosphoinositide
3-kinase, nuclear factor-kf, c-Jun N-terminal kinase, mi-
togen-activated protein kinase P38, protein kinase C and
calmodulin).

Results: Alcat positive foods gave a higher supernatant
DNA content in 53 of 76 (70%), and a higher MPQ in 18 of
28 (64%) (significant at P < 0.05). PKC inhibitors resulted
in inhibition of Alcat positive food stimulated DNA release
(P < 0.05). Activation of neutrophils, eosinaphils, and baso-
phils was identified by established cell surface markers and
flow-cytometric analysis. Alcat positive samples resulted
in CD63 levels greater than Alcat negative samples in eo-
sinophils in 76% of tests (p < 0.02), but only 47% and 41%
for neutrophils and basophils respectively (NS).

Conclusion: The Alcat test identifies food items that
result in release of DNA2 and MPO3 and activation of
peripheral blood innate immune cells in a PKC dependent
manner. This demonstrates that the Alcat test identifies
food items that result in release of inflammatory markers
and activation of innate immune cells.

(9) Food Reactivity on the ALCAT Leukocyte Activa-
tion Test is Associated with Upregulation of CD11b
on T Cells.

Citation: Yale School of Medicine: Ghani A, Mehal WZ, Ali
A; The Journal of Alternative and Complementary Medicine.
2014;20(5):A35-A36.

Summary: The ALCAT food sensitivity test is based on
leukocyte activity in the presence of food antigens, though
the underlying cellular and molecular steps have not
been fully identified. We quantified activation markers on
peripheral blood lymphocytes (PBL) from healthy volunteers
in response to “severe intolerance” or “no reaction” foods
on the ALCAT test. Methods: Reactivity of PBL from 10
volunteersto 200 antigens was determined by ALCAT testing.
On a subsequent day, PBL from the same volunteers were
exposed to a single “severe intolerance” and “no reaction”
food extract, or left untreated. Flow cytometry (FACS) was
performed to examine activation markers CD69 and CD11b
after gating on: T cells (CD3+ and either CD4+ or CD8+), B
cells (CD19+), neutrophils (CD66b+ CD16+), monocytes/
macrophages (CD14+ CD16+), eosinophils (CD66b+ CD16-)
and basophils (CD123+ CD66b- CD16-).

Results: Six samples met technical criteria for successful
FACS analysis. Activation marker CD11b was significantly
increased in both CD4+ and CD8+ T cells after exposure
to "severe intolerance” antigens. In CD4+ T cells: 3.56% of
untreated cells were CD11b+, 2.9% of cells exposed to
“no reaction” foods were CD11b+, while 36.2% of cells
exposed to “severe intolerance” foods were CD11b+. In

CD8+ T cells: 6.6% of untreated cells were CD11b+, 5.1%
of cells exposed to "no reaction” foods were CD11b+, and
42.3% of cells ex- posed to "severe intolerance" foods were
CD11b+. These relationships were statistically significant
at p=0.05. Other activation marker associations did not
demonstrate any significant differences.

Conclusion: “Severe intolerance” on the ALCAT test is
associated with an upregulation of CD11b on CD4+ and
CD8+ T cells. This study provided detailed analysis of
well-characterized cell populations, but was limited to a
single time point of analysis. Identification of activation
markers can provide a biclogical under- standing of food
sensitivity, and may form the basis for more targeted
clinical management.

Other recent and important double blinded trials

(3) Non-Celiac Gluten Sensitivity in Patients with
Severe Abdominal Pain and Bloating: The Accuracy
of ALCAT 5.

Citation: University of Pavia (IT); Di Stefano M, Pesatori
EV. Manfredi GF, De Amici M, Grandi G, Gabriele A, lozzi D,
Di Fede G;

Clin Nutr ESPEN. 2018 Dec;28:127-131.

Background and aims: Non-Celiac Gluten Sensitivity
(NCGS) is a recently proposed clinical condition causing
both intestinal and extra-intestinal symptoms, without
gastrointestinal lesions, which improve on avoiding gluten
intake, in the absence of celiac disease and wheat allergy.
The prevalence of this condition is still a matter of debate,
in part due to the very recent introduction of an accepted
diagnostic test, a double-blind, placebo controlled gluten
challenge. However, this is a lengthy and cumbersome pro-
cedure, theoretically burdened by a significant reduction of
patient compliance. ALCAT 5 is an automated in vitro test
evaluating the toxic effect of gluten on neutrophils by the
exposure of these cells to a gluten-containing extract of
gluten-containing cereals. The test is very simple to per-
form, the results are rapidly obtained, and might represent,
if sufficiently accurate, a promising alternative to diagnose
gluten intolerance. The aim of this study was the compari-
son of ALCAT 5 results with those of a double-blind, place-
bo-controlled, gluten challenge, in a group of patients with
clinically-suspected NCGS.

Methods: Twenty-five patients (M/F 3/22, mean age 32
+ 4 yrs) with severe functional abdominal pain and bloat-
ing, who had previously undergone the ALCAT 5 test, were
enrolled. All the subjects reported their symptoms on a glu-
ten-containing diet and considered gluten the causal agent.
Following the Salerno Experts' Criteria, they underwent a
double-blind, placebo controlled trial with gluten vs place-
bo. A mean value during gluten ingestion >30% of the value
during placebo was considered as indicative of gluten sen-
sitivity.
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Results: After blinded administration of gluten, 13 out of
25 (52%) patients showed an increase in the severity of
abdominal pain, and 11 out of 25 (44%) showed an increase
in the severity of abdominal bloating. Considering these two
symptoms together, in 16 patients out of 25 (64%), blinded
gluten administration induced an increase of abdominal
pain and/or bloating. The ALCAT 5 test proved to be positive
in 20 and negative in b patients. In sixteen patients out of
25 the result of ALCAT 5 agreed with the double-blind trial
(64%). In particular, both tests were positive in 14 patients
and negative in 2.

Conclusions: In this subgroup of patients, ALCAT 5 could

be used to support the clinical suspicion of the presence
of NCGS and to address these patients to a blinded gluten
challenge.

(2) Effects of Antigen Leukocyte Cellular Activation
Test-Based Diet on Inflammation, Body Composi-
tion, and Medical Symptoms

Citation: Northern University lllinois (NIU); Lukaszuk JM,
Shokrani M, Roy PG, Hoppensteadt J, Umoren J; Alternative
and Complementary Therapies VOL. 24, NO. 5; 11 Oct 2018

Summary see Clinical Studies, D.4.2

D.2.2 Introduction: Using Double-Blind Studies to Evaluate the Alcat Test for Food Sensitivity

To confirm the validity, reliability, sensitivity, specificity,
and effectiveness of the Alcat Test, it must be shown to
compare favorably with an established method for testing
food intolerances. Ideally, it should be as valid, reliable, and
efficacious as a method generally recognized as the gold
standard of diagnostic testing.

In the area of food allergy and food sensitivity, the
double-blind, placebo-controlled food challenge (DB-
PCFC) is the gold standard for diagnostic testing.

In a DBPCFC, certain foods are eliminated from the diet
and individually reintroduced at pre-determined time in-
tervals. Because symptoms are often delayed, an objec-
tive assessment is the only reliable way to identify a true
connection between food consumption and symptoms. In
rigorous research, neither the patient nor the doctor knows
the composition of the patient's test meal or test results.
The evaluation is completed 48 hours later when the doctor
determines whether the patient has reacted to the food.

In a DBPCFC study the results of the Alcat Test for food
sensitivity were compared to the results of oral provoca-
tion to determine whether they were comparable. Following
a clinical examination and selection of appropriate study
subjects, the Alcat Test was performed. Neither the doc-
tor nor the patient was told the test results. Thus, neither
the physician (examiner) nor the subject knew whether the
foods used in oral provocation were identified by the Alcat
Test as positive (reactive) or negative (non-reactive). Fig-
ure D2 displays the study protocol used to compare Alcat
Test results with those of the oral challenge. These results
are described in greater detail in Alcat — A new cellular test
for food sensitivity (43).

C.2.3 Clinical Sensitivity and Specificity of the Alcat Test

Double-Blind Placebo-Controlled Food Challenge
Studies (DBPC)

A large DBPC randomized study was conducted in England
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The Alcat Test measures the direct effect of food
substances on immune cells associated with the symptoms
of intolerance. For Alcat Test results to be considered
valid they must comport with the results of the oral food
challenge test.

Study Design

( Clinical assessment )

N

( Alcat Test )
N

( 2 week Elimination Diet )

assessment &——1——> compliance check
N

( 6 week Food Challenge )

assessment &——1—> compliance check
N

( 6 week Exclusion Diet )

( Clinical assessment )
N

( End of Study )

Figure D2: Study scheme for comparing the results of randomized,
double-blind oral challenge studies with the results of the Alcat
Test. (43)

in 1988, led by Dr. Peter Fell and Prof. Jonathan Brostoff in
the allergy clinic of the Health Center, Deddington, Oxford-
shire. The Deddington Health Center frequently took part in
clinical trials and was able to provide a large pool of ap-



propriate study sub- jects, namely, patients presenting for
at least 3 years with multiple symptoms of indeterminate
etiology.

Two successive double-blind studies were conducted
following the protocol summarized in the flowchart shown in
Figure D.2, above. The pilot study enrolled 58 patients, each
suffering from multiple symptoms resistant to conventional
diagnaosis. The second study enrolled 20 patients diagnosed
with irritable bowel syndrome (IBS).

In both studies, patients recorded their symptoms in diaries
and followed a two-week elimination diet based on their in-
dividual Alcat Test results. The final three days of the elimi-
nation period were used to define the baseline condition for
the next phase of the study, a six-week period of provoca-
tive food challenges in which test substances were rotated
weekly. Each week, data from the last three days were used
to avoid any carried over effects from the previous week's
provocation. Changes in symptoms between the baseline
condition and each challenge was evaluated by a clinician.

Results of pilot study and main study:

In the pilot trial, 10 (18.9%) of the 53 enrolled patients
discontinued the study due to severe adverse reactions. Of
these, 9 patients (90% of discontinued sub- jects) had a
positive Alcat Test result for the substance causing their
reaction, thereby demonstrating a 90% agreement between
Alcat Test results and symptoms.

In the 43 patients (81.1%) who completed the study,
a significant difference between positive and negative
provocation was observed (p. value < 0.024). This
correlated well with the patients' respective Alcat Test
results, providing a nearly 80% level of agreement. The
overall clinical assessment, which considered whether
patients had experienced noticeable improvement in their
IBS symptoms, showed that 50% of patients experienced
significantimprovement by following the Alcat recommended
diet, without taking any additional medication. More than
three quarters (77%) had improvement in migraine, 71%
saw improvement in eczema and/or urticaria, and 100% had
improvement in rhinitis and hay fever symptoms.

It is important to note that IBS is a complex disorder
involving many factors in addition to food reactions, and
that purely pharmacological treatment of IBS often fails to
alleviate symptoms. That 50% of IBS patients in this study
experienced significant symptomatic relief by following a
purely dietary approach based on Alcat identification of
individual food intolerances is an important demonstration
of the clinical value of this method.

The second study, which exclusively enrolled patients
diagnosed with IBS of at least 3 year's duration who often
experienced IBS-associated joint pain, headaches, and
lethargy, also showed a very strong correlation between
Alcat identified food intolerances and responses to oral
provocation. The correlation between substances and

symptoms due to experimental provocation was 79.3%
positive for substances identified by Alcat as reactive, and
87.5% negative for substances identified by Alcat as non-
reactive.

Conclusions (see also A.2.2; clinical validation):

m The average correlation between Alcat Test and DB-
PCFCs was 834%, demonstrating the efficacy of the
Alcat Test for detection of incompatible, immuno-
reactive food.

m The Alcat Test may be regarded as a valid tool for
functional medicine. It objectively predicts the ability of
a specific, customized diet to alleviate a wide array of
symptoms.

m The Alcat Test makes it easier for the clinician to
create a highly effective elimination and exclusion diet
individually tailored to the patient.

m The Alcat Test may be used in other clinical situations
where foad intolerance is suspected.

Additional observations:

In the year following the publication of these two double-
blind studies, an additional 179 cases were reported by the
same clinic. Clinicians prescribing diets to their patients
based on the results of their Alcat Tests continued to report
significant improvement in symptoms. For data and tables
describing these cases, see ALCAT® - "A New Cellular Test
For Food Sensitivity". (43)

Interestingly, IBS patients achieved significant improvement
of symptoms in more than 54% of cases. It is striking that
in the majority of cases the most significant improvements
occurred after 6 months, and in some cases as long as
12 months after the elimination of foods identified by
Alcat as reactive. This is the rea- son that Alcat dietary
recommendations advise eliminating reactive substances
from the diet for at least 6 months.

The 4 DBPC food challenge studies:

Individual publications on Alcat studies by Fell PJ, Brostoff
J, et al; 1988-1992.

(47) High Correlation of the Alcat Test Results with
Double-blind Challenge (DBC) in Food Sensitivity

Presentation at the 45th Annual Congress of the American
College of Allergy and Immunology, Los Angeles, November
12-16, 1988; published in the Annals of Allergy.

(49) ALCAT - “A New Test for Food Induced Prob-
lems in Medicine?"

Presentation at the annual meeting of the American
Academy of Otolaryngic Allergy, Washington DC, 1. October
1988.
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(43) ALCAT® - A New Cellular Test for Food
Sensitivity

(39) Cellular Responses to Food in Irritable Bowel
Syndrome - an Investigation of the ALCAT Test

Presentation at the annual meeting of the American In-Vitro
Allergy & Immunology Society, August 1890, Toronto, Can-
ada.

In 1996, under the direction of Dr. Lene Hoj at the Allergy
Clinic Charlottenlund in Copenhagen, Denmark, a random-
ized, double-blind, placebo-controlled study of 96 patients
was conducted to assess intolerance to food additives. Ten
common food colorants and 10 preservatives were tested.
Test substances were orally administered in standardized
capsules and matching placebo.

The Alcat Test demonstrated high correlation with dou-
ble-blind, placebo-controlled food additive challenges
(DBPC).

The consistency of results between the two meth-
ods was 96%.
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Publication of pooled study results in the Journal of Nutri-
tional Medicing, Val. 2, No. 2, 1991. During this 3 year inves-
tigation on the Alcat Test about 120 patients were moni-
tored under DBPC conditions. Additional 179 patients were
monitored long-term aver a period of 3 years at Deddington
Center, London.

D.2.4 DBPC Oral Challenges with Food Additives

(29) Diagnostic Value of Alcat Test in Intolerance to
Food Additives Compared with Double-Blind Place-
bo-Controlled (DBPC) Oral Challenges

Presented at the 52nd Annual Meeting of the American
Academy of Allergy, Asthma & Immunaclogy, New Orleans,
LA. March 15-20, 1996. Publication in the Congress Pro-
ceedings of the Journal of Allergy and Clinical Immunology
1996;97:336.

Result: Accuracy of the Alcat Test in identifying true posi-
tive and true negative reactions to food additives was 96%
as determined by double-blind, placebo-con- trolled oral
challenges.



D.3 Analytical Validation; Pathomechanisms
and Technical Studies

D.3.1 Analytical Reproducibility

(36) Reproducibility of the ALCAT Test

Summary: Dr. Paul Potter of the University of Cape Town,
South Africa conducted the first Alcat Test reproducibility
study in 1994.

The study found high reproducibility (95%) of both
positive and negative test results.

Dr. Steinmann, a colleague of Dr. Potter, evaluated and fur-
ther documented the high reproducibility in a subsequent
statement. Dr. Steinmann also found a substantial number
of positive responses, particularly in subjects suffering from
hay fever (allergic rhinitis), asthma, or IBS. Two patients
with Gl symptoms experienced dramatic improvement from
the elimination diets based on Alcat Test results.

(24) Reproducibility of the Antigen Leukocyte
Cellular Antibody test (Alcat) - Statistical Analysis,
Summary Statistics, & Scientific Report

Summary: A second Alcat reproducibility study was con-
ducted at the University in Bloemfontein, South Africa by Dr.
WML Neetling and Dr. AM Kachelhoffer; Jan-Apr 1998.

The study analyzed 10 consecutive patients. Of these, 2
patients had no prior allergies. The balance reported vari-

(17) Study Comparing Alcat Test Results With Flow
Cytometry and Microscopy

Background: Gitte Jensen, Ph.D. (Immunology), conduct-
ed at NIS Labs (Natural Immune System) in Oregon, USA on
behalf of Cell Science System, 2009.

Summary: This study compared the cellular analyses
produced by the ROBOCat Il device used for Alcat Testing
with results produced by conventional laser flow cytome-
tery (FAS Calibur) and optical microscopy (Cytovita). The
study demonstrated that Alcat analyses were comparable
to those of laser based flow cytometry and comported with
the visual data produced by optical microscopy and con-
cluded that the ROBOCat Il device is suitable for the analy-
sis of cell populations and volume changes in WBCs.

Please view A.1.6 Measurement Technology

ous symptoms such as migraine, asthma, and IBS. Using
the Alcat Test, 1,300 analyses of 4,989 data points were
performed, testing responses to 130 antigens.

The study demonstrated 92% reproducibility.

(23) Parexel Medstat Final Statistical Report -
Study of the Alcat Test in 10 subjects (500 data
points)

Citation Summary: Dr. Per Fuglerud, Parexel, Norway, car-
ried out this study on behalf of AMTL Norge in November
19989 evaluating the reproducibility of Alcat Test results.

Ten (10) subjects were investigated for their reactions to
50 different substances with the Alcat Test. Subjects were
divided equally into 2 groups, Cohort A and Cohort B. Each
cohort was tested for responses to 50 different substanc-
es. Subjects were tested twice and the agreement between
their test results was analyzed.

A 97% reproducibility of results was demonstrated
in Cohort A and 99% reproducibility in Cohort B. Over-
all, 983 of 1,000 Alcat Test data points (98.3%) were repro-
ducible under the conditions investigated by the study. The
study demonstrated the statistically significant reproduc-
ibility of the Alcat Test results.

D.3.2 Mechanistic/Technical Studies

(20) Technical Study Comparing the Alcat meth-
odology with Activation of Granulocytes Following
Challenge with Zymosan

Citation: University of Rome; Mele C; 2002

Summary: This study, conducted by Dr. Cristina Mele of
the University of Rome, compared the Alcat method with
the activation of granulocytes after zymosan challenge.

Zymosan is derived from yeast cell walls (Saccharomyces
cerevisiae) and is used for in vitro immunological evaluation
of the phagocytic immune function. If cells are healthy, they
respond to a challenge with zymosan by activating NADPH
oxidase (through activation of cytochrome B and the
cytosolic proteins P47, 67 and 21) to create an “oxidative
burst" of superoxide anions. The superoxide anion is
detectable and measurable using a luminometer.
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Dr. Mele conducted analyzes with aliquots of blood ex- posed
in the course of the Alcat Test to food extracts. She found
an inverse correlation in samples that were already reactive
in the Alcat method and emitted light. Dr. Mele concluded
that these cells' capacity for immune system stimulated
reaction was already "spent.” This study suggests that the
Alcat Test detects sub- stances that activate phagocytes.

(21) Ogni Intervento Comincia a Tavola (Every
intervention begins at the table)

Citation: University of Rome; Mele C; Medici Oggi, Maggio
2002: 210-213.

Summary: In this study, it was shown that an elimination
diet based on Alcat Test results decreases markers of in-
flammation. After a period of 4 years, reactive foods were
reintroduced. Many previously reactive foods were now
tolerated while some remained reactive. Corresponding in-
flammatory markers (interleukins, TNF interferon-y) again
increased significantly for these reactive foods.

Increased levels of IL6, TNF and the hepatic synthesis of
C-reactive protein prevented weight loss despite consump-
tion of a low-calorie diet because of these metabalic dis-
turbances.

(22) The Controversial Antigen Leucocyte Cellular
Antibody Test (ALCAT): a Non-Specific Inhibitory
Effect of Alpha Glycoproteins

Citation: Kedryna T, Guminska M; Med Sci Monit 1999;
5(2): BR193-197.

Summary: In this study, the concordance between posi-
tive test results obtained from skin tests and Alcat Testing
was 80%. The authors hypothesize that false positive Alcat
Test results in patients with negative skin tests, as well as
false negative Alcat Test results in patients with positive
skin tests, occur because glycoproteins in the blood of hy-
persensitive patients may exert a blocking effect on Alcat
results. Thus, some patients might not be even considered
as hypersensitive, since glycoproteins tend to yield false
negative results.

(34) Allergie alimentari. Tecniche diagnostiche a
confronto [Food allergy: comparison of diagnostic
techniques]

Citation: Mancini S, Fierimonte V, lacovoni R, Spaini A, Vi-
arani P Pichi A; Minerva Pediatr. 1995 May; 47(5):159-63
[Italian]

Summary: Fourteen children affected with allergic dis-
ease, from 8 months to 7-years-old, were studied; three
children had bronchial asthma, one child bronchial asthma
and rhinitis, one child recurrent laryngo-spasm, six children
atopic dermatitis, two children di- arrhea, one abdominal
pain. In all patients, cow's milk and egg were the most
common offending foods. Total IgE serum level, IgE serum
specific, Prick test and Al- cat Test (the test predicts food
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which would produce a problem) were investigated. A com-
parison among the different laboratory methods for food
allergy diagnosis was analyzed.

A histary of their allergic reactions was documented noting
a worsening or recurrence of symptoms after introducing
cow's milk or ingestion of the basic dietary foods.

In all patients, skin prick tests were performed with food
antigens and pollen inhalants. All were tested for total IgE
and specific IgE to food and pollen inhalants; simultaneous-
ly the Alcat Test was performed on each patient for the fol-
lowing foods: egg, cow's milk, wheat, peanut, beef, orange,
soy, and tomato.

There are significant differences between the atopic pa-
tients and those in which total IgE was normal, and, in the
latter group that the paositivity observed with the Alcat is
more significant. These findings demonstrate that in chil-
dren with food intolerances, there are highly reactive foods
that exert pathogenic actions though a non-IgkE mediated
mechanism.

Conclusion: The results of the Alcat Test, designed to find
non-IgE mediated reactions to foods, was evidenced in the
determination of positive results to major food antigens in
the 7 children with non-atopic disorders.

The results of our study have shown that in non-atopic
subjects, the Alcat Test in all cases, revealed a positive
reactivity to the basic foods in children with clinical mani-
festations related to a food allergy or intolerance.

In conclusion, the Alcat is also useful for preparing a dietary
program which simplifies the job of the clinician in estab-
lishing accurate elimination diets and exclusions, and final-
ly the Alcat results (positive or negative) were correlated
with the food challenge test in a considerable number of
cases.

(44) Inhibitory Effect of Sodium Cromoglycate on
Granulocyte Response to Food Antigens In Vitro

Citation: Fell PJ, Sandberg DH, et al; 47th Annual meeting
of the American College of Allergy & Immunology, November
10-14, 1990, San Francisco CA. Published in the Annals of
Allergy.

Summary: The aim of this study was to determine whether
sodium cromoglycate (also known as sodium cromolyn or
SC, used as a drug in the prevention of allergic diseases
in the form of drops, inhalers) would inhibit or prevent the
cellular response to food antigens as measured by the Alcat
Test. Previous studies had shown a stabilizing effect of SC
on mast cells (allergy).

Results: The inhibitory effect of SC on WBC degranulation
was observed and detected by the Alcat Test. The Alcat
Test has both clinical research applications.



(45) Multiple Pathogenic Mechanisms in Food
Sensitivity Reactions In-Vitro

Citation: Puccio et al; Study presentation at the 4th In-
ternational Symposium on Clinical and Immunological Prob-
lems of Food Allergy, Milan, Italy, November 1989. Published
in the Proceedings.

Summary: The objective of this study was to investigate
various pathogenic mechanisms that might operate when
the whole blood of 9 food sensitive asthmatic patients was
incubated with each of 10 food extracts.

Result Summary:

IgAr  IgM:  IgG:  1gGs C3: C4. Spects

Beef 0 1 0 0 2 0 1
Corn 1 0 1 0 0 0 1
Egg 0 2 1 0 0 1 1
Milk 0 2 0 0 2 0 0
Orange 0 1 2 0 1 0 0
Peanut 1 3 0 3 2 0 2
Soybean 0 0 0 0 3 0 1
Tomato 2 1 0 0 3 0 0
Wheat 0 0 1 0 4 0 1
Yeast 0 2 0 0 1 0 0
TOTAL 4 12 5 3 19 1 7

Multiple pathogenic mechanisms in food sensitivi-
ty in-vitro: 1. Frequency of Immunoglobulin level change
exceeded S.D.2for that food. / 2. Frequency of Complement
Activation for that food as measured by the height differ-
ence of the rocket peaks / 3. Frequency of spectrophotom-
etry reading of hemalysis exceeded S.D. 2 for that food.

Serum immunoglobulin levels (IgA, IgM, 1gG, 1gG4) using tur-
bidometrology, were measured to establish baseline levels.
Whole blood from the same patients was then incubated,
with each of the respective food antigens at 36.6 °C for 60
min. and serum once again separated. A second analysis of
lg levels was made. Activation of C3 or C4 was determined
by rocket immune-electrophoresis. Hemalysis was mea-
sured by spectrophotometry.

Results were analyzed by calculating percent change from
control values in each of the 90 tests per pathogenic mech-
anism. Scores falling outside the range of 2 standard devi-
ations were: IgA = 4, IgM = 12, 1gG = 5, 1gG4 = 3. Marked
hemolysis occurred in 7 tests; complement activation was
seen in 19 for C3 and in 1 for C4. Significant changes in
one or mare immunoglobulin and complement companents
occurred in every patient to one or more foods. In most sub-
jects, multiple mechanisms were observed suggesting ad-

verse reactions to foods commonly involve various triggers
and pathways.

(48) Influence of Food Antigens on Volumes of
Circulating White Blood Cells and Platelet
Aggregation

Citation: Brostoff, Fell et al; Study presentation at the
4th International Symposium on Immunological and Clinical
Problems of Food Allergy Milano, Italy, 5-9 November 18889,
Published in the Proceedings

Summary: Mitogenic properties of peanut and phyto-he-
maglutenin were the first evidence that cytoplasm and its
surrounding membrane is associated with variable chang-
es of involved cell volume. Such cellular transformation
became the principal method for assessment of cellular
immunity i.e. "delayed hypersensitivity." Immediate hyper-
sensitivity reactions invalving degranulation of mast cells
and basophils appear to correlate with involved cell size
changes. Formation of cluster of aggregated platelets may
be another event mediated by antigenic stimulus. Applica-
tion of new computerized models allows precise electronic
instrumentation to measure volumetric cytodynamics of
antigen activation through the Alcat Test System which is
designed to objectively determine the direct interaction of
food antigens with circulating WBC on the basis of volu-
metric changes. Alcat Test computer produced histograms
depict separate peaks for lymphocytes, polymarphonuclear
cells, and a specific area affected by platelet aggregation.
Vertical and harizontal dislocation of histograms depict cel-
lular degranulation, cell enlargement, or disintegration upon
in-vitro challenge with offending antigen.

Fell and Brostoff reported over 70% correlation between
Double Blind Oral Food Challenges and Alcat Test scores
based on WBC changes alone (74 positive and 68 negative
challenges).

Additional evaluation of Alcat Test histographs was con-
ducted on 9 migraine and 7 urticaria patients. Each of those
patients was challenged with 6 foods; 3 positive and 3 neg-
ative, according to Alcat Test WBC volume changes.

In an Alcat histogram, platelets are seen in the area un-
der 65 fl. This parameter was examined with the following
changes in the area under the curve observed:

m 19 out of 136 antigens tested triggered marked chang-
es of the platelet aggregation region of the graph.

m 10 out of 19 of these reactions correlated with Alcat
WBC changes and oral challenge.

See also under clinical validation:
(34) The Alcat Test - A Guide and Barometer in the
Therapy of Environmental and Food Sensitivities
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(8) Immune Activation Through Diet-associated
Stimuli in Chronic Disease

Citation: Pietschmann N; Alternative therapies in health
and medicine. Jul-Aug 2015; 21(4):42-52.

Summary: The immune response is a very complex inter-
play of specific and non-specific branches that have evolved
to distinguish between non-dangerous and dangerous or
non-tolerated factors. In the past, research has focused
on the specific immune system much more than the host's
innate non-specific defense. Studies have shown that a
key component of the immune response involves activation
of the inflammasome. A direct relationship between the
presence of the inflammasome and the onset of disease
has already been characterized for a variety of chronic and
food-related diseases, including arteriosclerosis, metabolic
syndrome, and chronic inflammatory bowel diseases such
as Crohn's disease and ulcerative colitis.

The leukocyte activation (ALCAT test), an immunological
blood test for food intolerance reactions, is ideal as a clini-
cal tool to identify and eliminate individual food stimuli that
may act as triggers for the cellular non-specific immune re-
sponse. Although the test is not diagnostic, studies have
established that it can be a useful screening tool for the
identification of foreign substances that may trigger im-
mune cell activation, particularly of neutrophils, leading to
inflammatory disorders.

The ALCAT test, coupled with a targeted diet that is individ-
ually tailored according to the test's results, may support
immune homeostasis and provide a valuable complementa-
ry approach for therapy and overall health.

(18) The Right Stuff: Use of ALCAT Testing to De-
termine Dietary Factors Affecting Immune Balance,
Health, and Longevity

Citation: Deutsch RD; Anti-Aging-Therapeutics Volume X;
2007, Chapter 8

(1) A Clinical Evidence of a Correlation Between
Insulin Resistance and the ALCAT Food Intolerance
Test.

Citation: University of Camerino (ltaly), Pompei P Grappa-

46 DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST

D.4 Review papers and Clinical Studies

D.4.1 Review papers

Summary: The aging processes, described by Denham
Harmon in the 1950s, are manifesting at earlier ages. Met-
abolic syndrome, characterized by obesity, diabetes, and
cardiovascular disease, has sharply increased in recent
years. Many observational studies support the thesis that
the deleterious effects exerted by free radicals, upon lipid
membranes, DNA, and protein structures, forms the com-
mon underlying basis of the many diverse degenerative
aging disorders. The inability to tolerate foods and envi-
ronmental factors induces chronic activation of the innate
immune system and gives rise to inflammatory processes.
These processes include excess production of reactive ox-
ygen species and the release of preformed and newly syn-
thesized mediators of inflammation.

A simple blood test (the Alcat Test) can be used to identify
food and other factors that induce innate immune system
activation. This review article describes the relationships
between inflammatory processes, degenerative disorders,
and dietary factors.

(13) Utilidad clinica del test ALCAT. Mito o realidad

Citation: San Miguel R, Martin B, Armentia A; Fuel and En-
ergy Abstracts; 2010; 107(1):12-20;;

Summary: The ALCAT test is an assay that was developed
to assess food intolerance in vitro and is thus used as a di-
agnostic aid in dietetics and nutrition. The symptoms asso-
ciated with food intolerance are usually chronic and highly
varied and encompass gastrointestinal disorders (such as
abdominal pain and bloating), vomiting and diarrhea, derma-
titis and eczema, migraine, fluid retention, chronic fatigue,
and rheumatic alterations. The ALCAT test determines cel-
lular reactivity by cytometric reading, which is related to
changes in cell number and size. The cell types analyzed
by the test (which are the targets of the adverse effects
caused by intolerance) are granulocytes, platelets and lym-
phocytes. Thus, the ALCAT test is an assay that reproduces
in the laboratory a situation similar to that occurring in the
human body when contact is made with food.

D.4.2 Clinical Studies

sonni |, Scuri S, Petrelli F Traini E, Sorrentino S, Di Fede G;
Altern Ther Health Med. 2019 Mar;25(2):22-38.

Insulin resistance (IR) is defined as the inability of a known
quantity of exogenous or endogenous insulin to increase



glucose uptake and utilization. Several mechanisms have
been proposed as possible causes underlying the develop-
ment of IR and the IR syndrome. IR occurs as part of a clus-
ter of cardiovascular-metabolic abnormalities commonly
referred to as “The Metabolic Syndrome.”

This may lead to the development of type 2 diabetes, ac-
celerated atherosclerosis, hypertension, dysmenorrhea, hir-
sutism, and polycystic ovarian syndrome, depending on the
genetic background of the individual developing IR.

Study subjects and aim of study:

The aim of this study was to assess, in 123 female and 35
male (mean age, 42 y + 10.3; range 19-75 y) volunteers)
whether IR could be partly related to a dietary sugar intol-
erance and whether there could be a correlation between
the ALCAT intolerance test and a mutation of the TCFTL2
gene (it promotes the transcription of the proglucagone
and plays a key role in the development of the Langerhans
islands).

Study results:

Results evidenced that subjects with an intolerance to
sugar, also showed a statistically significant complete or
incomplete alteration of the TCFTL2 genetic test.

Based upon these findings, our study demonstrated
that there is a clinical correlation between the AL-
CAT food intolerance test and the IR. The positivity
to the ALCAT test of one of the sugars tested (fruc-
tose, sugar cane, and sugar beet) indicates, in the
majority of the subjects, the presence of a mutation
of the gene TCF7L2 and could contribute to the pre-
vention and treatment of the IR.

(2) Effects of Antigen Leukocyte Cellular Activation
Test-Based Diet on Inflammation, Body Composi-
tion, and Medical Symptoms

Citation: Northern University lllinois (NIU); Lukaszuk JM,
Shaokrani M, Ghosh-Roy P Hoppensteadt J, Umaren J; Alter-
native & Complementary Therapies VOL. 24, NO. 5; 11 Oct
2018

Summary: The Randomized, placebo-controlled dou-
ble-blinded, prospective study was conducted for 4 weeks.
Study Subjects: n=133 participants; Alcat Test/ Treat-
ment-Group: n=87 participants, elimination diet accord-
ing to their individual Alcat Test results; Control/ Place-
bo-Group: n=46 participants, elimination diet ac- cording
to a sham diet.

A Disease Symptom Inventory (DSI) was completed to see
who would qualify for the study; the entire DSI consists
of 20 questions. Subjects had to have a "3" (a somewhat
severe effect) on at least two of the DSI questions. Re-
searchers set out to recruit individuals with signs of inflam-
mation present, not individuals who were healthy and symp-
tom-free. For example, the initial DSI revealed individuals
with gastroesophageal reflux disease (GERD), eczema, anx-

iety, and other signs that they may be having food intoler-
ance issues. 133 study subjects followed a four-week elim-
ination diet based on the Alcat results (treatment group)
or Alcat sham results (placebo group). Blood samples, body
composition, and Medical Symptoms Questionnaire (MSQ)
were completed day 1 and day 30.

Results:
m Significant Decrease in Serum Amyloid A Levels
(SAA) from day 1 to day 30

After 30 days on the elimination protocal, the treatment
group experienced a statistically significant de- crease in
serum amyloid A levels (SAA) from day 1 to day 30. Con-
versely inflammation and SAA scores in- creased for the
placebo group. The results were statistically significant at
the 0.001 level.

These remarkable results indicate that there is a signifi-
cant decrease in inflammation when an individual avoids
foods to which they are intolerant (according to the Alcat
Test). The study utilized the SAA level as it can be consid-
ered a more sensitive marker for systemic inflammation
than C-reactive protein (CRP).

= Weight Loss

Weight and BMI also decreased during the study. When re-
stricting any type or number of foods, an individual will be
more aware of what they are eating, caloric intake will be
reduced, and BMI will be expected to decrease. Although
both groups in the current study lost weight, the treatment
group had a much more significant BMI decrease then did
the placebo group.

Significant Improvement of Symptoms according to
the MSQ /Medical Symptom Questioner

After the initial DSI was completed, an MSQ was ad- min-
istered looking at head, ears, eyes, nose, throat, overall
well-being, energy level, joint pain, and basically how one
feels overall. Individuals in the treatment group felt signifi-
cantly better from day 1 to day 30. The placebo group had
the benefit of feeling better but not nearly to the extent
that the treatment group reported.

Conclusion: The treatment group had a more significant
decline in body fat than the placebo group though both
groups lost weight.

Elimination of inflammatory foods according to the Alcat
Test show a positive impact on SAA, BMI, and MSQ scares
Avoiding reactive foods and adhering to Alcat Test results
may positively influence inflammatory responses, body
composition, and well-being.

All study subjects indicated (in a post-study interview) that
they would continue to eliminate reactive foods (as desig-
nated on the Alcat Test) because they felt so much better
when avoiding those foods.
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(10) Evaluation of Alcat Test Results in the
Non-IgE Mediated Pathology of the Skin

Citation: University of Pavia; De Amici M, Berardi L, Cas-
tello M, Mantegna G, Giunta V, Ronzi G, Vignini M; Study pre-
sentation at the 30th Congress of the European Academy
of Allergy and Clinical Immunology, Istanbul, Turkey, June
11-15, 2011. (Poster Presentation, Abstract # 553).

Summary: The 35 patients in this study had abnormal
skin reactions that were identified by the Alcat Test and
resolved with elimination diets.

Results: Two-thirds (66%) showed significant symptom
improvement, 31% had some improvement, and only 3%
reported no change.

(11) Alcat Test Results in the Treatment of Gastro-
intestinal Symptoms

Citation: University of Pavia (IT); Berardi L, De Amici M,
Castello M, Torre C, Giunta V, Legoratto, Vignini M; Present-
ed at the 30th Congress of the European Academy of Aller-
gy and Clinical Immunology, Istanbul, Turkey, June 11-15,
2011. (Abstract # 552, published in the proceedings).

Summary: The 48 patients in this study suffered from gas-
trointestinal symptoms. The Alcat Test was provided to the
patients and appropriate diets were prescribed.

Results: The majority of patients (71%) experienced sig-
nificant improvement of their symptoms, 27% had a slight
improvement, and only 2% reported no change.

(12) Rational Management of Food Intolerance in
Elite Athletes

Citation: Angelini F Marzatico F, Stesina G, Stefanini L,
Bonuccelli A, Buonocore D, Rucci S, Tencone F; Journal of
the International Society of Sports Nutrition 2011, 8 (Suppl.
1):36

Summary: A team of investigators led by Fabrizio Angelini
studied eight elite European athletes selected for symp-
toms suspected of being related to food intolerance (e.g.
headache, gastrointestinal discomfort, constipation, diar-
rhea, intestinal bloating, and nausea).

The Alcat Test was performed and test based-elimination
diets were prescribed. The athletes were followed for eight
months and retested.

Results: There was significant improvement in the ath-
letes' condition and reduction in inflammatory response
demonstrated by improvement in body composition, symp-
toms, and exercise capacity.

(14) Alcat Test Identifies Food Intolerance in Pa-
tients with Gastrointestinal Symptoms

Citation: Berardi L, De Amici M, Castello M, Torre C, Giunta
V, Legoratto, Vignini M. Allergy: European Journal of Allergy
and Clinical
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Immunology.2009;64:490; Study presented at the XXVIII
Congress of the European Academy of Allergy & Clinical Im-
munology, Warsaw, PL, June 2009. Published in the Europe-
an Journal of Allergy and Clinical Immunoalogy, Supplement
90, Volume 64, 2009, pg. 490.

Summary: A 12 patient trial showed that the Alcat Test
and recommended elimination diets proved to be effective.
In more than half of the patients, symptoms improved sig-
nificantly.

(15) Food Intolerance in Patients with Cutaneous
Diseases: Diagnostic Value of the Alcat Test

Citation: Berardi L, De Amici M; Vignini A, Torre C, Mosca M;
Study presented at the XXVIII Congress of the Europe- an
Academy of Allergy & Clinical Immunology, 6-10, Warsaw,
Poland June 2008. Published in the European Journal of Al-
lergy and Clinical Immunology, Supplement 90, Volume 64,
20089, pg. 490.

Summary: The aim of this study was to evaluate wheth-
er food intolerance is associated with cutaneous diseases
such as chronic urticaria, angioedema, itching, and derma-
titis, and to evaluate the diagnostic value of the Alcat Test
in such cases.

A group of twenty (20) patients with cutaneous diseases,
presenting with chronic urticaria (1%), itching (2%) or der-
matitis (17%), with negative allergic tests (prick and/or
RAST) were tested. No subject was under treatment with
systemic corticosteroids, antihistamines or anticoagu-
lants. Six patients were lost to follow-up. The remaining pa-
tients were Alcat Tested and answered a survey about their
2-month elimination diets based on Alcat results.

Conclusion: The majority (86%) exhibited a dramatic im-
provement in symptoms, while 14% showed no change or
did not follow the diet. The Alcat Test appears to have diag-
nostic value in detecting food intolerance.

(16) The Effect of the Alcat Test Diet Therapy for
Food Sensitivity in Patients with Obesity

Citation: Akmal M, Khan SA, Khan AQ; Middle East Journal
of Family Medicine. April 2009 - Vol. 7, Issue 3.

Summary: 27 obese patients who experienced no weight
loss using caloric reduction diets were tested for intoler-
ance to 100 foods. Significant positive changes in body
weight, body fat, and body composition were observed, as
well as improvements in related health problems These
results confirmed the value of the Alcat Test and elimina-
tion diet in helping address obesity, gastrointestinal reflux,
chronic fatigue, head- ache, and other chronic disorders.

(19) IMS Health Economics and Outcomes Research
-Influence of Food Intolerance in Migraines: Final
Report of Statistical Results

Citation: Immunological Center of Cataluna, Version 3, De-
cember 28, 2006.



Summary: 21 migraine patients who had positive results
in the Alcat Test for at least one food were studied.

The number of migraine attacks that occurred while fol-
lowing a 3-month Alcat diet phase that eliminated mi-
graine-provoking foods (phase |) was compared with the
number of migraines occurring in patients during the same
3-month period with a control group who did not follow a
special diet (Phase Il). Nearly half of patients (47.6%) fol-
lowing a diet based on their Alcat Test results experienced
areduction in the number and intensity of migraine attacks.

Conclusion: A diet that eliminates or otherwise avoids
Alcat positive foods reduces the frequency of migraine at-
tacks and their pain intensity and duration.

(25) Outcome Study in 305 Consecutive Patients
Following the Alcat Diet

Citation: Hoj L; Observational study conducted in Copen-
hagen at the Allergy Clinic Charlottenlund, Denmark 1998
unpublished

Summary: The results of 305 consecutive patients who
were following diets based on their Alcat Test responses
are presented in the table on the left.

Benefits of the Alcat diet were assessed as follows:

m 237 Patients: Significant improvement or nearly
symptom free

m 40 Patients: Some improvement

m 19 Patients: Mild improvement
m 5 Patients: Worsened symptoms
m /4 Patients: Alcat Test diet was not followed

(27) South African Outcome Study - Randomized
Study on 274 patients

Citation: Dr. Geldenhuys, a practicing physician in 1997 in
Johannesburg, described data collected from his patients
treated with diets guided by their Alcat Test results.

Summary: This randomized study followed 274 patients
with different symptoms who adhered to a diet plan based
on their individual Alcat Test results.

The percentage of patients that experienced improvement
or complete recovery from their health complaints was as
follows:

= 78% Migraine

m 77% Arthritis

® 67% Eczema

m 71% Intestinal cramps

= 71% Chronic fatigue

m 73% Diarrhea/constipation

m 62% Chronic sinusitis

Symotom Significant Moderate Mild Condition Diet not Percent
ymp Improvement Improvement Improvement Worsened Followed Improved

Rhinitis/Sinusitis

Number of Patients: 37 30 5 1 1 95

Atopic eczema

Number of Patients: 72 63 5 2 2 94

Urticaria 19 1 2 2 83

Number of Patients: 24

Irritable bowel syndrome

Number of Patients: 46 32 8 5 1 i

Migraines, headache

Number of Patients: 21 20 1 98

Polyarthritis

Number of Patients: 20 14 8 2 L 85

Asthma

Number of Patients: 27 13 7 1 9

Angioedema

Number of Patients: 21 13 2 100

Multi-organ-syndrome 21 9 5 9 75

Number of Patients: 37

(25) Data from this study were not published but the results were made available by Dr. Lene Hoj for training and presentation

DOSSIER SCIENTIFIC BASIS OF THE ALCAT TEST 49



(28) The Short Term Efficacy of the Alcat Test of
Food Sensitivities to Facilitate Changes in Body
Composition and Self-Reported Disease Symptoms:
A Randomized Controlled Study

Citation: Kaats GR, Pullin D, Parker LK; Bariatri-
cian.1996;18-23

Summary: This study of 100 obese patients investigated
two different dietary changes. At Screening, body constitu-
tion using underwater displacement (fat-muscle ratio) was
recorded for all patients and an Alcat Test was performed
to inform patients about their specific food intolerances.
Thereafter, patients were randomly divided into two groups.
The contral group chose their own calorie restricted diets
for 4 weeks while the Alcat Test group followed rotation/
elimination diets based on their specific test results. These
patients also received dietary counseling. The Alcat group
lost significantly (p <.001) more weight and body fat than
did the control group. The Alcat group also realized body
composition improvements characterized by greater in-
creases in lean body mass (p <. 001) than were observed
in the control group.

Results: 98% of the subjects following the Alcat Test
eating plan experienced short term improvement in scale
weight and/or body composition.

Furthermore, also in contrast to the control group, patients
in the Alcat group saw numerous improvements of the indi-
vidual health complaints they reported at screening in all
reported categories.

(30) El test Alcat de Sensibilidad a los Alimentos y
su Interés en Medicina Estética

Citation: Amigo C, Moreno Mercer J, Calderon Gomez
J, Cabo Soler JR; 14th Med Day of Esthetical Medicine &
Dermatological Survey. Venice, Italy, Sep. 22 — 23, 1995;
published in the proceedings Estetica Medica Numero 40 -
March 1996 (Spanish)

Summary: This study considered 30 patients who previ-
ously had difficulty losing weight even though they followed
calorie restrictive diets. Weight loss and body composition
were compared at 4 weeks following a conventional calorie
restrictive diet compared with Alcat Test results.

Results: Nearly all patients lost more weight following
the Alcat-based calorie restrictive diet. Furthermore, most
patients lost fat and gained muscle mass on the Alcat pre-
scribed diet.

In addition, the patients following Alcat informed diets re-
ported feeling better and having improved energy. Digestive
disorders (e.g., bloating and indigestion) and skin problems
also improved.
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(31) Alcat Test Results in the Treatment of Respira-
tory and Gastrointestinal Symptoms, Arthritis, Skin
and Central Nervous System

Citation: Mylek D; Rocz Akad Med Bialymst. 1995; 40(3):
625-629.

Summary: This study followed 72 patients with com-
plaints thought to be attributable to food intolerance. They
were prescribed elimination diets based on their Alcat Test
results. The results of the study showed an overall improve-
ment in symptoms (number of patients expressed as a per-
centage) for

m Arthritis (83%),

= Urticaria, bronchitis, and gastroenteritis (75%),

= Migraine (70%),

= Chronic fatigue syndrome (60%),

= Asthma (50%),

= Atopic dermatitis (49%),

= Rhinitis (47%)

= Hyperactivity (32%).

The investigators concluded that an elimination diet based
on this non-invasive method can significantly improve the
symptoms of various ailments. In their experience, symp-
toms resolve in in 50-83% of patients following an Al-
cat-based diet.

(32) Prevalence of Food Allergy and Intolerance in
Children Based on MAST CLA and Alcat Test

Citation: Buczylko K, Obarzanowski T, Rosiak K,
Staskiewicz G, Fiszer A, Chmielewski S, Kowalczyk J; Ad-
vances in Medical Sciences 1995;40(3):452-456

Summary: This single-blind study of 56 children aged 5
months to 16 years (average age 7.2 years) with various al-
lergies sought to compare the most common food allergies
(using MAST CLA and skin prick test) and the most common
food intolerances (using the Alcat Test).

The most common food allergies significantly differed from
those described in the literature, i.e., protein and dairy. The
most frequently observed food allergies were nuts, peanuts,
wheat, and whole grains. Food intolerances in response to
apples, tea, and cola were documented.

(33) Food Intolerance in Patients with Angioedema
and Chronic Urticaria. An investigation by RAST and
Alcat Test

Citation: Hoj L; Presented at the XVI European Congress of
Allergy and Clinical Immunology, Madrid, Spain, June 25-30,
1995 and published in the European Journal of Allergy and
Clinical Immunology, Supplement, no. 26, Val. 50, 1995.

Summary: This study aim was to determine whether there
was a relationship between angioedema and chronic urti-



caria and food allergy or intolerance. Fifty two (52) patients
were given an Alcat Test for 100 foods, and 18 typical aller-
gens were tested by RAST. In addition, total IgE and eosino-
phil counts were measured.

Results: All patients were reactive in Alcat Tests against
8-29 foods. Elimination diets based on Alcat Test results
produced complete remission in 45 patients and remission
of angioedema but not chronic urticaria in b patients.

(35) Autism - a Multidisciplinary Approach to
Treatment

Citation: Kotsanis CA, Dart L, Harjes C, Miller R; 1894.

Summary: This study was conducted under the direction
of Dr. Constantine A. Kotsanis.

Study results were presented at the annual meeting of the
American Academy of Allergy Otolaryngology in 1994 and are
available on the website of the Institute Kotsianis at http://
www.kotsanisinstitute.com/home/autism-treatment

This study of 12 autistic children was the first to examine a
combined treatment approach including food allergy/ intol-
erance testing and nutritional intervention with audio ther-
apy. Allergies and intolerances were determined by RAST
and Alcat analysis, which in- formed a complete nutritional
profile and metabolism audiograms. Leaky gut syndrome
was treated, an AET (Auditory Enhancement Training) per-
formed, and a rotation/elimination diet was prescribed
based on Alcat Test results.

The combination of these treatments alleviated many typ-
ical symptoms (e.g., hyperactivity, hypersensitivity to the
touch, impulsivity) and an improved behavior as evidenced
in language, logic, communication, eye contact, memory,
and the ability to follow instructions. Interventions based
upon inputs from the varying modalities resulted in patient
improvement.

(38) The Alcat Test - A Guide and Barometer in the
Therapy of Environmental and Food Sensitivities

Citation: Dr. BA Solomon, Environmental Medicine, Vol. 9,
Number 2, 1992:2-6.

Summary: The Alcat Test was used in a busy primary care
internal medicine practice to identify foods and molds as
possible triggers of symptoms in 172 patients.

These methods are cumbersome, and in the case of the cy-
totoxic test subjective, since it is based on an evaluation
performed by a medical technician. The Alcat Test proved to
be a fast, accurate method to diagnose and manage diet-re-
lated disorders. When the Alcat Test was used to create
elimination diets patients experienced significant symptom
relief:

A food elimination diet based on Alcat Test results was
helpful in one case each of

= Crohn's disease (80% improvement)
m Alzheimer's disease (80% improvement)

m Attention deficit disorder (60% improvement) in two
cases of children

= Hyperactivity (80% improvement)
Dr. Salomon's conclusions were that Alcat Testing has ad-
vantages over other forms of allergy testing including:

1. The Alcat is specific to each patient:

A food that is not on the standard IBS or migraine diet, but
which triggers a reaction in the patient, may be identified
by Alcat.

2. Alcat is quick:

Alcat can test 100 foods in 4 hours. Four-day fasting and
oral challenge can take as long as 25 days (at 3 to 4 foods
a day).

3. Alcat is simple:

The system measures and counts approximately 4,000-
8,000 cells in 6 seconds. Even a trained cytotoxic tech-
nician cannot visually identify the subtle cell size changes
which are accurately identified by the Alcat System.

4. Alcat panels are predetermined.

Clinical condition pi‘:’eer;zf‘:r?%) Nucn;::;of
Classic migraine 82 9
Common migraine 62 39
Sinus headaches 58 23
Irritable bowel syndrome 71 68
Gastroesoph. Reflux 75 8
Inflammatory arthritis 65 31
Degenerative arthritis 44 16
Asthma 30 18
Recurrent sinusitis 59 20
Tension fatigue syndrome 60 97
Depression/anxiety 31 14
Obesity 50 33
Eczema b5 11
Recurrent vaginitis 20 7
Recurrent urinary infection 46 4
Allergic rhinitis 42 108
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5. The observed percentage of correlation for Alcat is:

79.3% correlation with positive reacting foods.

87-92% correlation with positive foods when plate- let
reacting foods are included.

87% correlation with non-reacting foods.

(40) Pilot Study into the Effect of Naturally Occur-
ring Pharmacoactive Agents on the Alcat Test

Citation: Fell PJ; American Academy of Otolaryngic Allergy
Annual Meeting, September 27, 1991, Kansas City, MO. Pub-
lished in the proceedings.

Summary: The aim of this study was to determine wheth-
er the Alcat Test could also detect reactions in whole blood
to naturally occurring pharmacoactive substances. If so,
this would provide important information about the mech-
anism of action of the test be- cause these substances do
not set in moation allergic or immunological changes. The
study considered healthy subjects and migraine patients.

Results: The results showed significant differences be-
tween healthy subjects and migraine patients.

Both groups reacted to histamine, however, the migraine
patients were significantly more reactive to gluten, trypt-
amine, octopamine, dopamine, lectin and chlorogenic acid.

By elucidating white cell changes to substances likely to
trigger migraine, the Alcat Test has the potential to assess
toxic or pharmacological effects of many commonly occur-
ring substances.

(42) Gastrointestinal Complaints Related to Diet

Citation: Sandberg DH, International Pediatrics, Vol. 5 No.
1,1990:23-9.

Summary: Three case studies of patients with gastro- in-
testinal complaints are presented, illustrating the use of
the Alcat Test set, together with analysis (skin end point
titration/skin-prick test) to analyze foods intolerance. The
author concludes that the use of a combination of the Alcat
Test and skin test (skin-prick test) prove to be an efficient
diagnostic approach: “The progress in the understanding of
interactions between food and Gl disorders would go much
faster if gastroenterologists separate them from allergies
and would devote their talents to the study of this fasci-
nating subject.”

The author identifies Gl disorders in which food allergy is
accepted as having an etiological role:

m Chronic or recurrent diarrhea in infancy
®m Recurrent vomiting in infancy
m (] bleeding

m Milk-induced colitis
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m Small intestinal enteropathy

He also listed Gl disorders in which food allergy or sensitiv-
ity may play a role:

= |nfantile colic

m Post enteritis syndrome

m Transient gluten intolerance
m |rritable bowel syndrome

m Crohn's disease

= Chronic ulcerative colitis

m Recurrent abdominal pain

m Chronic constipation

® |ntussusception

m Migraine-related Gl symptoms
m Eosinophilic gastroenteritis

The author explains that before using the Alcat, one doc-
umented case (Case #3) obtained the following arrays of
costly tests:

1) Complete blood count

2) Erythrocyte sedimentation rate

3) Liver function tests

4)  Chemistry profile

5) Serum protein electrophoresis

6) Serum immunoglobulins

7)  Alpha-1-antitrypsin

8) Blood folic acid

9) Vitamin B-12 concentrations

10) Vitamins D and E

11) Sweat chloride test

12) Lipoprotein electrophoresis

13) Examination of stools for pathogenic bacteria
14) Occult blood

15) Reducing substances and ova and parasites
16
17

=

Routine Urinalysis

~

Xylose Absorption test
18) Abdominal sonography (ultrasound exam)

19) Computerized tomography (CT Scan);
abdomen and pelvis

20) Upper Gl barium contrast studies with small
bowel follow-through

21) Upper Gl panendoscopy

22) Lactose breath test



Conclusion: The Alcat Test was performed, accurately
diagnosed the food sensitivity, and a diet eliminating the
offending foods helped resolve the patient's symptoms. The
author's conclusion was that the Alcat test saves costs.

(48) A Comparison of the Alcat Test for Food Reac-
tions among 2 Population Sub-Groups

Citation: Study by Dr. DH Sandberg and Dr. MJ Pasula,
45th Annual Congress of the American College of Allergy
and Immunology, Los Angeles CA, November 12-16, 1988,
published in the Annals of Allergy.

Summary: The aim of this study was to determine wheth-
er the Alcat Test reliably distinguishes between the reac-
tions of healthy volunteers with no signs of food intoler-
ance and those with suspected food sensitivities. The 50
participants consisted of 25 healthy young athletes on
a nutritionally balanced diet and an age-matched control
group with suspected food intolerances. A panel composed
of each of 9 different diet components was investigated
using the Alcat Test. The healthy group showed a total of
5 positive responses while the group with suspected food
intolerances showed a total of 47 positive results. The re-
sults of this study suggest that the Alcat Test can reliably
discriminate between healthy subjects and food-sensitive
patients.
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Appendix 1

Comments on Criticism

OPEN FORUM | Medical Tribune - volume 49 - No. 18 - 6 May 2016
Letter to the editor regarding the validity of the blood test for food sensitivity:

Appendix 1.1 Alcat Test: And again, the defamation of a useful method

Article criticism: "Blood tests for food intolerance are misleading” in the Medical Tribune 12-13 from 1 April 2016 Page 21.

To MEDICAL TRIBUNE

| am writing this reader letter because the information on
the Alcat Test should be updated and corrected as the pre-
sentation of this test procedure is significantly distorted.
In my opinion and according to precise research, those out-
dated and misinformed statements are based on original
opinions papers (not studies!) of some allergists dating
back to the 1990s or even much further back and yet still
they persist today due to the famous “copy-and-paste.” The
basic research on leukocytes between 1947 and 1989 is
questioned per se.

However, scientific work is more likely to question oneself.
Among others, | was engaged basic IgE-mediated research
as well as clinically-oriented research. Thus, | had to deal
intensively with the specific adaptive (acquired) branch of
the immune system.

My scientific roots, however, lie in the leukocytes, so mainly
the innate branch of the immune system. In the meantime,
no scientist is questioning that both branches of the im-
mune system are interconnected through biochemical net-
works. | therefore come to other conclusions in my assess-
ment of the validity of the Alcat Test:

» The Alcat Test is indeed a leukocyte activation test,
whereby reactions of leukocytes (the immune system's
first line of defense) against individual foods or chemi-
cal substances are analyzed.

> The Alcat Test is not a "cytotoxic food test." The innate
immune system mediates toxic reactions. However, the
pro-inflammatory granulocyte reactions are broader and
can also activate immunological or metabolic immune
pathways. Granulocytes account for the majority of
white blood cells in the body.

» On the subject of "reproducibility," no reference for the
source was attached to the article (Vincent Aubert et
al.), only a negative opinion. | therefore assume that the
statement on reproducibility comes from opinion papers
of allergists, in which the author referred to a source
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from 1993. However, this reference cannot be found.
Nevertheless, the negative statement was passed un-
checked since 1996 using “copy-and paste” again and
again. | have seen the documents of the original scien-
tists of the 1993 source who, in 1994-1995, expressed
a very positive response regarding the reproducibility
and reliability of the Alcat Test.

Research material on the Alcat Test demonstrates a high
degree of reproducibility (https://cellsciencesystems.com/
education/research); agreement in the Alcat results of pa-
tient blood tests that have been tested several times is
higher than 80%. The reproducibility studies also demon-
strate a trend towards stronger positive Alcat results in
patients with defined symptoms (irritable bowel syndrome,
allergic rhinitis).

Yale School of Medicine conducted a study on the clinical
value of the Alcat Test. Alcat Test results have been com-
pared with well-known and well-studied immune markers,
e.g. the upregulation of surface markers on immune cells,
and the test correlated well with established biomarkers.
Changes of innate immune cells in the peripheral blood were
detected, which correlated with the release of DNA and my-
eloperoxidase (MPQ). The released mediators are known to
initiate pro-inflammatoary reactions and can be responsible
for the development of inflammatory responses in patients.

The provider responsible for the European region has a sci-
entific dossier, which can be requested (info@alcat-europe.
com). It explains the test procedure as a non-allergic ap-
proach and includes extensive study data abstracts. With
my contribution, | would like to promote more openness and
professional discussion, as well as more thorough research
in order to avoid the defamation of a useful procedure.

Prof. Dr. Brigitte Konig

Institute for Clinical Microbiology &
Infectious Epidemiology

University Clinic Leipzig



Letter to the editor regarding the Alcat Test and false claims

Appendix 1.2 Good Results for Patients with unclear pro-inflammatory symptoms after following

the diet change according to the Alcat Test

On the same post:

To MEDICAL TRIBUNE

I ' would like to share my experiences with the Alcat Test,
which | believe was not properly evaluated in the article cit-
ed above. | have been a specialist in general medicine since
1998, and my flagship has become, over time, cause-orient-
ed diagnosis. The Alcat Test has been an invaluable diag-
nostic tool in my practice for at least three years, especial-
ly for patients with inflammatory symptoms who have been
"diagnosed with unfounded cause or incurable" and were
dismissed as having psychological issues versus physiolog-
ical complications. The results of the dietary change ac-
cording to the Alcat results are particularly evident in those
with gastrointestinal complaints, persistent or periodically
recurring eczema, weight problems, blood pressure disor-
ders, migraine, asthmatic complaints, arthritis, idiopathic
pain, autoimmune diseases, etc. The elimination of avoid-
able stressors leads to a reduction in oxidative stress and
increased recovery of antioxidant capacity.

The Alcat Test is a leukocyte activation test in which the
cells of the patient's blood sample are challenged in vitro
with individual dietary foods, additives, phytoceuticals, etc.
The cell changes are detected by flow cytometry using the
impedance method, that is, the leukocytes pass through an
electric field. Cell changes indicate potential pro-inflam-
matory responses that are classified into four categories
(severe, moderate, mild, non-reactive). The evaluation is au-
tomated. Based on this, an individual elimination / rotation
diet isrecommended, as is customary in dietary allergology.

The food analysis is the basis for the basic daily diet and
includes recommended foods as well as the reactive tested
substances. Chemical additives (environmental chemicals,
colorings, preservatives, pharmaceutical substances), phy-
toceuticals, biogenic amines and molds are also classified
according to the traffic color principle. The Alcat Test is pro-
vided with detailed, personal guidance as well support from
nutritional scientists to help implement dietary changes.
No nutritional deficiencies were observed or attributed to
the diet change, on the contrary, the diminished oxidative
stress led to the recovery of the auxiliary antioxidants.

Current research includes numerous studies on diet-based
diseases, their correlation with “silent inflammation," and
how these are induced and maintained by the innate im-
mune system.

The Alcat Test measures mainly immediate granulocyte re-
actions since the leukocytes are only confronted with the

antigen for a short time. Characteristically, the defense
cells (especially neutrophils or eosinophilic granulocytes)
swell, burst, and release their inflammation-promoting
"weapons" in order to effectively neutralize a substance
interpreted as "dangerous." The cascade-like effects affect
the entire body and its immune balance - everyone knows
the principle of the flu.

The Alcat method was positively validated by indepen-
dent international researchers using double-blinded and
reproducibility studies. An overview of study abstracts
or a scientific dossier can be requested from the sup-
plier, so that you can form an opinion. "Judge and decide
only when you have examined all facts" has become my
guiding principle. This test provides an answer for pa-
tients who report various complaints associated with
consuming a particular food or ingredient (e.g. spices
or additive), yet all antibody and histamine tests fail to
show results.

Dr. med. Dirk Wiechert
Lesumstotelerstrasse 65
27721 Ritterhude, Germany
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Appendix 2

Experiences

[Practitioner First Hand

This appendix contains a selection of first hand experiences from physicians. More can be reviewed on our

website.

Robert D. Sheeler, M.D.

Associated Professor Emeritus, Mayo Clinic, Depart-
ment of Family Medicine; December 1, 2016

Dear Colleague:

| 'am writing at this time as a Board-Certified Family Med-
icine specialist in Traditional Western Medicine with aver
20 years' experience at Mayo Clinic where | served as the
Medical Editor of the Mayo clinic Health Letter and taught
at Mayo Medical School. | am also writing as a specialist
who is Boarded and Certified in Integrative Medicine, Halis-
tic Medicine and Functional Medicine.

| would like to encourage you to look at the attached reprint
from Leaders Magazine; an interview with Roger Deutsch,
CEO and Founder of Cell Science Systems, which speaks
to the existence of a relatively new technology, the Alcat
Test, which has recently been independently validated at
Yale School of Medicine. The Yale researchers showed it
to be clinically useful diagnostic tool for the identification
of foods and other substances that trigger gastrointesti-
nal and potentially many other ilinesses. It's relatively low
cost, ease of use, and clinical utility, lead me to believe
that its adoption will make a serious dent in healthcare
expenditure. It can serve as a viable complement to con-
ventional approaches to treating many common maladies
making diagnosis more accurate and thus relieving much
patient suffering.

| commend to your attention the leading-edge testing pro-
cedures that have been developed and standardized by Cell
Science Systems for identifying food sensitivities. There
are a number of methods that attempt to test for reactivity
to food and other substances. | believe, however, based
on the mechanisms involved that the Cell Science System
Alcat Test offers distinct advantages in clinical practice.
If it were more widely available | feel that the root cause
of a number of different autoimmune, gastrointestinal and
system-wide disease states could be improved for many
patients.

Pradeep Chopra, MD, BROWN Medical School
"l have been practicing medicine for 10 years. | have used
the Alcat Test in many refractory and otherwise complicated

cases involving an inflammatory component. The vast ma-
jority of these patients have experienced significant health
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attributable to dietary modification based upon Alcat Test
findings. | have little doubt that judicious utilization of this
intervention bears a highly significant cost: benefit ratio.

In my professional opinion the Alcat Test can be success-
fully utilized in a broad spectrum of disease conditions
cost-effectively. The scientific literature suggests the ap-
proximately 70% of chronic degenerative conditions arise
from lifestyle factors, which this modality effectively ad-
dresses.

| hope that you and other insurance carriers will recognize
the important cost saving and quality of life benefits of this
approach; benefits that are attained with NO side effects.
| can supply case histories and data in support of this if
needed. | am also available to discuss these issues per-
sonally.”

Nathan Goodyear, MD

"| have been practicing medicine for 7 years now. | have
been using the Alcat Test for many of my patients. No one
test has provided more positive results for my patients.

| have seen many patients lose massive amounts of weight,
reduce blood pressure and eliminate medications, improve
blood sugar contral and eliminate medications, eliminate
migraines/headaches, reduce and eliminate acne, rosacea,
and other skin conditions, improve asthma, and improve a
vast array of gastrointestinal symptoms. Dietary modifica-
tions based on Alcat Test results have provided significant
benefits in all inflammatory conditions in my clients.

With the ever-increasing cost of medical care, no one test
has a better cost/benefit ratio. In 2009, health care costs
reached $2.5 trillion. But if you break it down, you see the
real benefits. The health of the patient equals cost savings
for the insurance company. The obesity epidemic is out
of control. Since 1995, the number of states with obese
adults exceeding 30% has gone from 1 to 16. Obesity is the
doorway to disease. So if we extrapolate that with resul-
tant associated diseases such as diabetes, cardiovascu-
lar disease, and cancer, the costs of doing nothing and the
benefits of real prevention become evident. Look at a 5-year
annual cost window:



Men Women
Obesity $2,646 $ 4,879
Diabates $11,744 $11,744
Cardiovascular $ 18,953 $ 18,953
Cancer $29,643 $13925
Total $ 62,986 $ 49,501

In my professional opinion, the Alcat Test can be success-
fully utilized in a broad spectrum of disease conditions
cost-effectively. One test can really implement lifestyle
changes that close the doorway on inflammatory related
conditions and diseases."

Mark L. Andrews, MD

“...I'have only been able to order the test a limited number
of times because insurance does not pay for it, but each
time | have been very impressed with how much money the
insurance company was likely to save in the years following
our test.

I have had a new nurse present with chronic asthma so bad
that she couldn't speak in complete sentences. She was
taking maximum therapy and was still not in control. Af-
ter adjusting her diet based on Alcat testing, her asthma
cleared completely and she was able to stop all medica-
tions. | assume this saved her insurance carrier at least
$4,000.00 per year.

Another coworker had testing done because of weight loss,
malaise, blisters on his feet and extreme mental obtunda-
tion. He had developed sleep apnea and was functioning at
an unacceptable level. After adjusting his diet, his weight
loss stopped, his rashes cleared and his mental clarity and
endurance returned to normal.

Another coworker's testing was done after he started fail-
ing college classes and was dealing with untenable ADHD.
He was getting ready to start Adderall. For one week after
his diet adjustment, he felt like he had the flu. Then his
symptoms all cleared and his mentation returned to normal.
His grades returned to “A's” and he never needed the Adder-
all. This was again, a savings of many thousands of dollars

to his insurance company over a lifetime.

I have had numerous patients with fibromyalgia that have
seen a dramatic improvement after taking the Alcat Test.
The degree of recovery seems most closely linked to the
degree of compliance with the diet..."

Pauline Harding, MD, Family Medicine
Practitioner

"l have been practicing medicine for 35 years. | have used
the Alcat Test in many... cases involving an inflammato-
ry component. ... Examples of the benefits of identifying

inflammatory agents include the following: One mid-
dle-aged woman with chronic headaches discovered that
the aspartame in her toothpaste was the culprit.

» One middle school youngster found that he was highly
allergic to a single variety of mold found under the toilet
tank in his bathroom.

» One middle-aged male discovered that what appeared to
be unexplained acute alcohol intoxication was actually
due to a chemical inhaled in his workplace.

» One child's untreatable seizures resolved when he
stopped using paper plates and paper cups and milk car-
ton that had a corn-sugar coating.

» One young adult male from out-of-state had resolutions
of his longstanding intestinal bleeding upon identifying
gluten as the cause of his bowel disease. Two colonos-
copies had not identified the issue.

> Several patients diagnosed with multiple sclerosis
had resolution of their symptoms after identifying as-
partame and/or gluten as the cause of their neurologic
symptoms.

... I hope that insurance carriers will recognize the import-
ant cost saving and quality of life producing benefits of this
approach.”

Laura Miles, MD

"I have been using Alcat testing for almost 5 years and it
has truly changed lives. With the utilization of this testing
and following the elimination diets | have seen numerous
cases of severe irritable bowel syndrome completely re-
solve.

Life-long eczema disappears. Joint pain improves associ-
ated with arthritis as well as idiopathic joint pain. People
are able to lose weight when they have tried everything
else with no results. ADD and ADHD kids are mare focused
not requiring medication or can at least lower the doses.
Crohn's disease disappears. These are just a few of the
positive outcomes | have seen. The Alcat Test is one of the
most comprehensive tests on the market for food sensi-
tivities and is absolutely essential in treating underlying
causes of diseases.

Wouldn't it be more cost effective to pay for this test rather
than pay for years and years of unnecessary medications or
even surgeries?...".

Lisa Kamphuis, ARNP

"I have been practicing as a Nurse Practitioner for 16 years
and have been using the Alcat Test in many seemingly im-
possible cases which involve inflammation.

Some of these cases include previously assumed fibromy-
algia, arthritis, obesity, and irritable bowel syndrome. The
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majority of these patients have benefitted significantly
or completely resolved their diagnoses, which we can at-
tribute solely to dietary changes based on findings of the
Alcat Test.

One particular patient reported that he made at least 3 vis-
its to the ER per year and took hundreds of dollars' worth of
medications monthly until he made these dietary changes.
He has now lost 40 pounds and is happily working out, feel-
ing more energy than ever, and doesn't take any prescrip-
tions. | believe the Alcat has many uses which can save
millions of dollars to our healthcare system..."

David Blyweiss, MD

"l wanted you to know the changes that a couple of my pa-
tients had in their lives after following the Alcat guidelines.

» One patient, an 11-year-old boy with autism also suf-
fered from a body rash that never went away...it went
away after a week of following the diet guidelines.

» Another patient, a 35-year-old woman with frequent uri-
nation (20 x/day) and urinary incontinence found that
her symptoms resolved completely after 4 weeks on the
dietary program changes...this after three other doc-
tors...multiple meds and multiple cystoscopies.”

Amy E. Pieczarka, Clinical Dietitian

"l have been a registered dietitian and licensed dietitian/
nutritionist, providing medical nutrition therapy for 25
years. Utilizing the Alcat Test has provided my patients in-
formation necessary to help manage existing health prob-
lems and promote optimal health. | have used the Alcat Test
in many complicated cases, which prior to the knowledge
obtained from the testing, were seeing no progress despite
my suggestions.

The Alcat Test has provided the understanding of what con-
tributes to their health problems, most of which involve
an inflammatory component. | believe that utilizing this
intervention demonstrates a highly significant cost bene-
fit ratio. It is my professional opinion that anyone would
benefit from the Alcat testing. It is cost effective and can
be a successful intervention in a broad spectrum of disease
conditions.

As a practitioner who focuses on lifestyle change coun-
seling to prevent and help manage inflammatory degener-
ative conditions, | hope that other insurance carriers will
acknowledge the Alcat Test as an important cost saving."
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David M. Brady, ND, CNN, DACBN

"l 'am writing to provide my clinical experience with Alcat
Test over the past 15 years. This novel testing of immuno-
logical reaction to exogenous proteins, including food-de-
rived antigens has been extremely valuable in many cases
of both acute and chronic illness related to inflammatory
and immunological phenomena.

The test has been used in the University of Bridgeport pub-
lic health clinics, and | have used it extensively in my pri-
vate practices throughout the years, with great success. In
fact, this testing methodology has been the key to resolv-
ing many patients' long standing complaints, including der-
matologic issues, fatigue, headache, joint and soft-tissue
pain, gastrointestinal discomfort, and much more when oth-
er diagnostic testing and treatment intervention had failed.

The outcomes research on this test at major academic
centers around the world is also impressive and | urge to
consider coverage for patients seeking this test at the rec-
ommendation of their licensed health care provider."

Jamie Wright, DO, FACOOG, ABAARM

"My name is Dr. Jamie Wright and | am a board certified gy-
necologist who practice preventive medicine and nutritional
medicine.

| support reimbursement for the Alcat Test based on my
personal and clinical experience that is a test that provides
the patient and clinician with immediately useful informa-
tion that will affect the patient's quality of life and reduce
the severity of many diseases.

The application of the dietary recommendations based on
the Alcat results in decreased weight, obesity, chronic pain,
migraine, mood disorders, arthritis, bladder and pelvic pain,
and a variety of bowel disturbances because it reduces ab-
normal immune system activation and inflammation."
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Appendix 3

Expert ANSWERS IgG /

Important differentiations

from Alcat

We are often asked about immunoglobulin G tests and its validity with regard to food sensitivity. Although
we do not consider it our task to explain different "IgG test" offers, we have the impression that import-
ant questions remain unanswered. However, correct scientific understanding about the role and function
of IgG seems to be essential for many practitioners to understand the demarcation from the Alcat Test.
It is important to us to communicate scientific knowledge truthfully and well-founded.

"Food Sensitivity and the Significance of IgG tests"

We would like to thank Prof. J. Bellanti* from Georgetown University for the approval of this document!

Like any antibody, immunoglobulin G (IgG) reflects an im-
mune parameter of the adaptive immune system while
the Alcat Test analyzes direct immediate pro-inflammatory
responses of immune cells of the innate immune system.

Unlike research on IgE (mediator of classical allergy, type
), there are currently no conclusive studies that show that
the antigen-specific IgG1-4 antibodies are also an indicator
of an adverse reaction to food.

IgG1-4 antibody subclasses — what is it?

In the 1960s it was discovered that two of the five classes
of antibodies (IgM, IgG, IgA, IgD, IgE) can be divided into sub-
classes. The subclasses of human IgG include 1gG1, 1gG2,
IgG3 and 1gG4 and those of IgA consist of IgAl and IgA2.
The sequential enumeration from IgG1 to IgG4 corresponds
to the order of their discovery and directly correlates with
their serum concentrations, with 1gG1 containing the larg-
est amounts.

When are IgG antibodies formed and what
functions do they have?

IgG1 contains > 50% of total IgG and IgG4 generally <5%.
|gG antibodies of subclasses IgG1-3 are primarily induced
by microbial antigens (streptococci, pneumococci). 1gG1
and IgG3 antibodies are directed primarily to protein an-
tigens, e.g., tetanus and diphtheria toxoids, while IgG2
and 1gG4 to polysaccharide antigens, e.g., pneumococcal
polysaccharide. As a group, 1gG1-3 antibodies are gener-
ally of low affinity and specificity, and therefore show high
cross-reactivity.
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Although the precise role of IgG4 is not known with certain-
ty, it seems to function as an IgE counterpart. One function
of IgG4 is thought to provide a protective role in allergies of
various causes (e.g. parasitic, food) through its ability to
block specific IgE. Since it is known that elevated IgG sub-
class concentrations are detectable in pathological condi-
tions undergoing chronic antigen stimulation, a polyclonal
increase of IgG4 is frequently observed in allergies.

So, IgG4 antibodies can be formed to foods...
but what does it mean when IgG4 is present
in the blood?

In the context of hypersensitivity to food, a link between
the IgE and the 1gG4 is not surprising. Both IgE and IgG4
are dependent on a TH2 cytokine profile. Thus, all antigens
that induce an IgE response are, in principle, also efficient
|gG4 inducers.

In contrast to IgE, food/allergen-specific 1gG4 is not an in-
dicator of a classic food allergy or a food sensitivity,
but a natural physiological response of the immune
system to food/allergen exposure.

Therefore, increased IgG4 levels are the expression of a
chronic exposure to allergens and a marker of tolerance in-
duction. Thus, a study by Tomicic¢ et al. (one study among
many others), shows that elevated IgG4 levels in child-
hood are later associated with a tolerance towards
food, not with an intolerance (1-4).

This means that elevated 1gG4 levels do not
indicate a pro-inflammatory response? -
What about the IgG subclasses 1-3?

|gG antibodies of subclasses IgG1-3 are primarily induced



by microbial antigens. It is to be noted that these anti-
bodies are of low affinity and specificity, and there-
fore show high cross-reactivity, e.g. to food compo-
nents. Studies demonstrate that IgG anti-gliadin antibody
level is not a valid measurement parameter for sensitivity
to gluten in order to accurately diagnose a gluten sensi-
tivity (NCGS) (5). Rather, growing evidence indicates that
gluten sensitivity is instead mediated by mechanisms of
tissue injury directed by the innate immune system (6).

"Intolerance" or "Allergy III" implies an
inflammatory immune reaction.
Are IgG antibodies pathogenic?

Detection of the allergen-specific 1gG4 during a specific
immunotherapy can be a useful marker for adequate desen-
sitization. In context with food, since IgG4 antibodies are

Increased IgG levels are therefore not the same
as an inflammatory immune reaction?

- But individual subclasses such as IgG1 or 3
can indirectly induce phagocytosis.

» |gG4 antibodies are considered part of a physiological
response of the immune system following exposure to
food components and therefore indicate tolerance, not
intolerance.

> |gG4 is also referred to as an "anti-IgE antibody" be-
cause it blocks IgE antibodies in order to avoid a poten-
tially dangerous classic type | allergic reaction.

> |gG subclasses 1-3 reflect the exposure to antigens
primarily of microbial arigin. The antibodies are of low
affinity and specificity, and high cross-reactivity.

» The IgG subclasses 1-3 can play a role in facilitating
phagocytosis. However, this is only one possible im-
mune pathway. Nevertheless, it is the phagocytes (such
as neutrophils or easinophils), which initiate inflamma-
tion and release pro-inflammatory mediators — NOT the
antibodies.

> Although antibodies are mainly directed to pro-
tein antigens, foods also contain non-protein-
aceous molecules (e.g., fat, carbohydrates, bio-
genic amines, chemical substances) that can
contribute to adverse food reactions which may
be problematic and which may not be detected by
lgG measurement.

> |gG subclasses 1-3 reflect the exposure to antigens pri-
marily of microbial origin. Therefore, the high cross-reac-
tivity of the antibodies and the undifferentiated obser-
vation of the different IgG subclasses strongly restricts
the diagnostic value of IgG.

formed only after a very long exposure, the determination
of the ratio of IgG4 to total IgG would be preferred to 1gG4
alone. However, 1gG1-3 subclasses are appear to be indica-
tors of more current exposure to food components. This is
demonstrated by a study by Tiikkainen et al. with 62 symp-
tom-free bakers (who showed elevated IgG levels to wheat
but no symptoms) (7).

The use of total IgG titers to food in developing a preventive
rotational diet is understandable, since the exposure-re-
lated IgG levels are usually related to the main allergens
such as gluten, say, egg, yeast, or dairy products.

However, the high cross-reactivity of the antibodies
and the undifferentiated observation of the differ-
ent IgG subclasses strongly restrict the diagnostic
value of IgG.

Summary IgG Tests

Conclusion:

There is no scientific evidence that antigen-spe-
cific IgG antibodies are pathogenic, i.e., are in-
dicators of food intolerance. The results do not
have discrimination properties, so that errors
and/or misinterpretations are expected (due to
the undifferentiated observation of different I1gG
subclasses).

*Prof. Joseph A. Bellanti

Professor of Pediatrics & Microbiology-
Immunology, Georgetown University
Medical Center; Director of the International
Center for Interdisciplinary Studies of
Immunology

- http://immunologycenter.org/en/about/
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Neutrophil cell trapping bacteria. Coloured scanning electron
micrograph (SEM) of bacteria (rod-shaped) being trapped by a
neutrophil cell. The neutrophil cell (a type of white blood cell)
has trapped the bacteria with extruded material that forms a
net-like structure called a NET (neutrophil extracellular trap).
This method of cellular defense was first discovered in 2004.
These are Shigella sp. bacteria, one of the causes of dysentery,
a severe intestinal inflammation (“picture of the year 2004",
Max Planck Institute, Berlin).
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