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various components of the immune system, which can set the stage for

various autoimmune diseases that are detected in about 10% of the
world population

€ To learn how to assess changes in the humoral and cellular components
of the immune system at the earliest stages of inflammatory and
autoimmune disorders

© To learn how the measurement of changes in various lymphocyte
immunotypes and predictive antibodies could be used as an early
warning to prevent the induction and progression of inflammatory and
autoimmune disorders
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Factors that contribut to autoimmune disease
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Microbiome
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The 2 paths of adaptive immune response
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Coronavirus
Viral cross-linking

and phagocytosis :

IL-2, IL-4, IL-5
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Cytotoxic
lymphocyte

IgG2a, lgG3  1gG2b, IgA lgG1, IgE IgM

The immune system is a complex network of organs, special cells and substances that interact to protect

@ the body against infections and other diseases.
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The immune system in people is as diverse as height, beauty,
intelligence and other human features.
Our genomes, lifestyles and exposomes affect our immunotypes.

These immunotypes can be determined by

FLOW CYTOMETRY

NMI 2021 9



Definitions

4 N

* Flow cytometry — the study of cells as they move in
fluid suspension, allowing multiple measurements

to be made per cell

e FACS™ - fluorescence-activated cell sorting

—
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How Flow Cytometry Works

** Cells to be analyzed are suspended in liquid and fluorescently Iabelen

with different fluorescent colors as needed.

» This sheath fluid is pumped through a narrow aperture tube, forcing
the cells to move one by one through a laser beam.

+* Light is refracted around each cell at different angles to specific
detectors, enabling various kinds of data to be transmitted.

percentages of T cells, B cells and other lymphocyte subtypes.

» This data is fed into a computer, and can now be read and analyzed as

.
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Flow cytometry can use CD-specific fluorescent labeling to differentiate, classify and count
different kinds of cells, such as CD4, CDS8, Thl, Th2, Th17, Treg and more.
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What is immunotyping?

4 N

Quantification by flow cytometry of
an individual’s lymphocyte subsets
into an identifiable pattern.

- Matthew D et al. Science, 369, 1209, 2020.
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PLOS ON E 2020; 15(9): e0239695.

Summary statistics for T cell subsets test

Discharged Death
Total T Cells Percentage (%) 64.0 92.7
Total T Cells Counts (cells/ul) 773 228
Helper T Cells Percentage (%) 37.2 33.8
Helper T Cells Counts (cells/pul) 457 139
Suppressor T Cells Percentage (%) 25.0 17.3
Suppressor T Cells Counts (cells/pul) 297 80.9
Th/Tsc (Helper Suppressor Ratio) 1.71 2.41
Total Lymphocyte Counts (cells/pul) 1160 425

“Patients with a less damaged immune system at the time of hospitalization had higher
chance of recovery.”
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1 ® Completely normal immunotype.
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Normal
Results

Lymphocyte MAP In-range High Reference Range
Comprehensive Immunophenatyping of Lymphocytes
Total WBC 3991 3400-9100
% Lymphocyte 365 20-40
Total Lymphocyte 1458 1200-3200
% T Cell 725 46-82
Total T Cell 1057 440-1600
% B Cell 12.1 6-18
al B Csll 177 20-400
I-Tu(‘iﬂeII/B Cell Ratio 6 4-11
% T-Helper (CD4) Call 49.4 28-55
Total T-Helper (CD4) Cell 720 500-1100
% Cytotoxic (CD8) T Cell 19.9 10-30
] ] 290 200-500
ED4/CD8 Ratio 2.5 1-4
% T-Helper-1 Cell 30.4 18-38
Total T-Helper-1 Call 398 150-550
% T-Helper-2 Cell 6.5 6-12
Total T-Helper-2 Cell 86 70-150
TH1/TH2 Ratio 4.7 1-5
% T-Helper-17 48 2-7
Total T-Helper-17 63 30-90
% Regulatery T Cell 25 1-4
Total Regulatory T Cell 33 10-50
H17/TREG Ratio 1.9 1-3
Yo Cell a4 3-15
Total NK Cell 128 60-220
% Cytotoxic NK cells 8 2-10
Total Cytotoxic NK cells 116 30-200
% NKT 24 1-6
Total NKT 35 10-120

Units

Cells/mcl

’
%

Celis/mcl

/.
%

Cells/mcl!

%

Cells/mcl
Ratio
o

o

Cells/mcl

"
%

Cells/mc!
Ratio
%
Cells/mel
%
Cells/mel
Ratio
%
Cells/mel
%
Cells/mc!
Ratio
%
Cells/mcl
%
Cells/mel

o/
o

Cells/mel
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T cell/B cell Ratio

Death
receptors

immuno-
globulin
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Abnormal

T Cell/B Cell

Ratio

TEST
Lymphocyte MAP
Comprehensive Immunophenotyping of Lymphocyles

Total WBC
% Lymphocyte
Total Lymphocyte
% T Cell
Total T Cell
% B Cell

all

T Cell/B Cell Ratio

' % T-Helper (CD4) Cell

Total T-Halpar (CD4) Cell
% Cytotoxic (CD8) T Cell
Total Cytotoxic (CD8) T Cell
CD4/CD8 Ratio

% T-Helper-1 Cell

Total T-Helper-1 Cell

% T-Helpar-2 Cell

Total T-Helper-2 Cell
TH1/TH2 Ratio

% T-Helpar-17

Total T-Helper-17

% Regulatary T Cell

Total Regulatory T Cell
Th17/Treg Ratio

% NK Cell

Total NK Call

% Cylotoxic NK cells
Total Cytotoxic NK cells
% NKT

Total NKT

0.9

RESULTS

In-range

5118
337
1722

1304

6.1

188

957
19
327
29
35.8

78
132
45
53
89

1.9
32

28
59
102
5.1

16

High

83

13.6

55.8

Reference Range

3400-9100
20-40
1200-3200
46-82
440-1600
6-18
90-400
4-11
28-55
500-1100
10-30
200-500
1-4
18-38
150-550
612
70-150
1-8
2.7
30-90
1-4
10-50
1-3
3-15
60-220
2-10
30-200
1-6
10-120

Units

Celis/mgcl
%
GCelis/mal
%
Celis/mgl

’
%

Cells/mgc!
Ratio

%

Cells/mc
%
Celis/mcl
Ratio

o
0

GCells/mcl

%

Cells/mcl
Ratio

’
%

Cells/imel

%

Celis/imgl
Ratio

;
%o

Celis/mel

%

Celis/mcl
o

0

Celis/mcl
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Robust CD4 T-helper response

4 ® Immunotype with high numbers of CD4 Th cells
and low numbers of CD8 cytotoxic cells.

May develop autoimmune disease years in the future.
NMI 2021 19



High
CD4/CDS8
Ratio

Lymphocyte MAP

Comprehensive Immunophenatyping of Lymphocytes

Total WBC

% Lymphocyte

Total Lymphocyte

% T Cell

Total T Cell

% B Cell

Total B Cell

T Celi’B Cell Ratlo

% T-Helper (CD4) Cell
Total T-Helper (CD4) Cell
% Cytotoxic (CD8) T Cell

T T
CD4/CD8 Ratio|

% T-Helper-1 Cell
Total T-Helper-1 Cell
% T-Helper-2 Cell
Total T-Helper-2 Cell
TH1/TH2 Ratio

% T-Helper-17

Total T-Helper-17

% Regulatory T Cell
Total Regulatory T Cell
Th17/Treg Ratio

% NK Cell

Total NK Cell

% Cytotoxic NK cells
Total Cytotoxic NK cells
% NKT

Total NKT

1.4
25

086

0.9

RESULTS

In-range

6234
308
1921
75.8
1455
9.2
176
83

11.2

214

2.4
43

8.2
158
75
144

High

61.9

1189

Reference Range

3400-9100
20-40D
1200-3200
46-82
440-1600
6-18
90-200
S -

20-50

500-1100

10-30

5.6

200-500

45.7
829

208

1-4

18-36
50-400
612
70-150
1-5
2.7
30-90
1-4
10-50
1-3
3-15
60-220
2-10
30-200
16
10-120

Units

Cells/mc
%

Cells/mel

o/
I

Cells/mcl
%
Cells/me
Ratio
Yo
Cells/mc!
%
Cells/mcl
Ratio
%
Cells/mel
%
Cells/mcl
Ratio
o

o

Cells/mcl

;
%

Cells/mcl
Ratio
%
Cells/mcel

%

Cells/mcl

%

Cells/mgc
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Robust CD8 cytotoxic response

5 ® Immunotype with high numbers of CD8 cells compared to low numbers of CD4 cells.

@ Associated with immune dysfunction, immune deficiency (HIV), and cancer
P NMI 2021 21



Low

CD4/CD8
Ratio

TEST

Lymphocyte MAP Low
Comprehensive lmmunophenotyping of Lymphaocytes

Total WBC

% Lymphocyte
Total Lymphocyte
% T Cell

Total T Cell

% B Cell

Total B Cell

T Celi/B Cell Ratio

% T-Helper (CD4) Cell 17.5

Total T-Helper (CD4) Cell 301
% Cytotoxic (CD8) T Cell
Total Cytotoxic (CD8) T Ce

CD4/CD8 Ratio 0.43

% 1-Helper-1 Cell
Total T-Helper-1 Cell

% T-Helper-2 Cell

Total T-Helper-2 Cell

TH1/TH2 Ratio

% T-Helper-17

Total T-Helper-17

% Reqgulatory T Gell

Total Regulatory T Cell

Th17/Treqg Ratio

% NK Cell

Total NK Cell

% Cytotoxic NK calis

Total Cytotoxic NK celis

% NKT 0.9
Total NKT

RESULTS

In-range

5118
337
1722
75.7
1304
10.9
188
6.9

358

79
132

53

89

32

28
5.9
102

High Relerence Range

3400-9100
20-40
1200-3200
46-82
440-1600
618
90-400
4-11
20-50

500-1100

41 10-30

706 200-500
1-4
16-38
600 160-550
6-12
70-150
1-5
27
30-90
1-4
10-50
1-3
315
60-220
2-10
30-200
1-6
10-120

Units

Calls/mai

7
%

Cells/mcl
%
Cells/mal

%o

Gelis/mci

Ratic
%
Cells/mel
%
Cells/mcl
Ralio

%

Cells/mcl

%

Celis/mel

Ratio

%

Cells/mcl
%
Calls/mcl
Ratio

%o

Celis/mcl

/.
%

Cells/mcl

%

Cells/mcl
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CD4* T cells are further divided into subsets,
® includingT-helper-1 (Th1l) and T-helper-2 (Th2)

NMI 2021 23



Abnormal
Thl/Th2

Ratio

[ Th1/Th2 Ratio

TEST

Lymphocyte MAP
Comprahensive immunophenotyping of Lymphocytes

Total WBC

% Lymphocyte

Total Lymphocyte

% T Cell

Total T Cell

% B Cell

Total B Cell

T Cell/B Cell Ratio

% T-Helper (CD4) Cell
Total T-Helper (CD4) Cell
% Cytotoxic (CD8) T Cell
Total Cytotoxic (CD8) T Cell
CD4/CD8 Hatio

% T-Helper-1 Cell

Total T-Helper-1 Cell

% T-Helper-2 Cell

% T-Helper-17

Total T-Helper-17

% Regulatory T Cell
Total Regulatory T Cell
Thi7/Treg Ratio

% NK Cell

Total NK Cell

% Cytotoxic NK cells
Total Cytotaxic NK cells
% NKT

Total NKT

Low

RESULTS

In-range

5977
a7.1
221¢
68.4
1517
13
287
53
45.4
1007
194
430
23

33.1

4.1

85

a7
85
18
42
2.1
75

154

High Reference Range

3400-9100
20-40
1200-3200
46-82
440-1600
6-18
90-400
4-11
28-55
500-1100
10-30
200-500

18-38

766 150-550

6-12

Z0-150

8 1-5

2-7
30-90

1-4
10-50

1-3

3-15
60-220

2-10
30-200

7.3 1-6
161 10-120

Units

Cells/mcl

o/
e

Cells/mcl

%

Cells/mel

%o

Cells/mel
Ratio
%
Cells/mcl
%
Cells/mcl
Ratio

’
%

Cells/mci
%
Cells/mel
Ratio
Cells/mcl
%
Cells/mel
Ratio

v
%

Cells/me!

o/
e

Cells/mcl

)
%

Cells/mcl
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What Do My Th1/Th2 Ratio

Test Results Mean?

/The Th1/Th2 ratio measures the proportion of Thl\
cells to Th2 cells. The resulting value can help

predict the likely course of a disease. The normal
reference range for Th1/Th2 ratio is 1-5. The greater
the numbers go higher than 5, i.e., a Th1/Th2 ratio
Th1/Th2 of 6.0 or 8.0, the greater the probability of immune

Ratio  activation and autoimmunity.

@ NMI 2021 25




Th17/Treg imbalance

9 ® Immunotype with low Tregs and elevated Th17, producing IL-17 and IL-2,
which have broad inflammatory effects.

@ May result in autoimmunities, allergies, hypersensitivities and inflammatory diseases.
e e Vit NMI 2021 26



Abnormal

Th17/Treg
Ratio

Lymphocyte MAP

Comprehensive Immunaphenotyping of Lymphocytes

Total WBC

% Lymphocyte

Total Lymphocyta

% T Call

Total T Cell

% B Cell

Total B Cell

T Cell/B Cell Ratio

% T-Halper (CD4) Cell
Total T-Helper (CD4) Cell
9% Cytotoxic (CD8) T Cell
Total Cylotoxic (CD8) T Cell
CD4/CD8 Ratio

% T-Helper-1 Cell

Total T-Helper-1 Cell

% T-Helper-2 Cell

Total T-Helper-2 Cell
TH1/TH2 Ratio

% T-Helpar-17

Total T-Helper-17

% Regulatory T Cell
Total Requlatory T Cell

RESULTS

In-range

5417
384
2080
68.4
1422
14.4
289
48
511
1062
14
291
37
323

~N P

1.7

|ﬁl7/Treg Ratio

% NK Cell

Total NK Cell

% Cytotoxic NK cells
Total Cylotaxic NK cells
% NKT

Total NKT

71
148
6.8
142
59

High

732

163

114

Reference Range

3400-9100
20-40
1200-3200
46-82
440-1800
618
0-400
4-11
28.55
500-1100
10-30
200-500
1-4
18-38
150-550
6-12
70-150
1-5

2-7

30-90

1-4

4.1

10-50

123

1-3

3-15
60-220
2-10
30-200
1-6
10-120

Units

Cells/mcl
%
Cells/mel
%
Cells/mcl
%
Cells/mcl
Ratio
%
Cells/mcl
%
Cells/mcl
Ratio
%
Cells/mcl
%
Cells/mcl
Ratio
%
Cells/mel
%
Cells/mcl
Ratio
%
Cells/mcl
%
Cells/mcl
o

0

Cells/mcl
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What Do My Th17/Treg Ratio

Test Results Mean?

ﬁhe Th17/Treg ratio measures the proportion of \
Th17 cells to Treg cells. The resulting value can help

predict the likely course of a disease. The normal
reference range for Th17/Treg ratio is 1-3. The
greater the numbers go higher than 3, i.e., a
Th17/Treg ratio of 4.0 or 6.0, the greater the

Th17/Treg probability of immune activation and
B —

@ NMI 2021 28




Imbalanced NK cells

Natural Killer (NK) cells are
large granular lymphocytes that
are major components of the
immune system. They can kill
viral-infected and tumor cells
without pre-stimulation.
If NK cells are soldiers,

oyNK the cytotoxic NK
Lce" subset are like ninja
assassins, killing even

Too many NK cells may leadto more efficiently than

e Healthy immunity e Induction of ordinary NK cells.
« Pictection autoimmunities

against viruses e Chronic,
e Protection obstructive,

against bacteria gr'slgr‘gg.?fy

1 2 ® itoimmunities ® Loss of pregnancy
® Immunotype with imbalanced NK cells.
@ NMI 2021 29

Too few NK cells may lead to “?’,:,K %K
e Viral and bacterial infection gell ANeell ‘ ell
e Breakdown in peripheral tolerance

e Autoimmune diseases

¢ Different types of cancer




Elevated
Cytotoxic
NK Cell

Lymphocyte MAP

Compraehensive Immunophenotyping of Lymphocyles

Total WBC

% Lymphocyte

Total Lymphocyte

% T Cell

Total T Cell

% B Cell

Total B Cell

T Cell/B Cell Ratio

% T-Helper (CD4) Cell
Total T-Helper (CD4) Cell
% Cytotoxic (CD8) T Cell
Total Cytotoxic (CD8) T Caell
CD4/CDB Ratio

% T-Helper-1 Cell

Total T-Helper-1 Cell

% T-Helper-2 Cell

Total T-Helper-2 Cell
TH1/TH2 Ratio

%% T-Helper-17

Total T-Helper-17

% Regulatory T Cell
Total Hegulatory T Cell
Th17/Treg Rato

% NK Cell

|% Cytotoxic NK cells

Tolal Cytotoxic NK cells
% NKT
Total NKT

RESULTS

In-range

4369

1856
644
1185
6.8
126
9.5
41.4
768
211
361
2
245
423
5.9
120
3.5
45
77
1.6
28
28
131

5.2
96

High

42.5

242

12.3

228

Relerence Range

3400-9100
20-40
1200-3200
46-82
440-1500
618
90-400
4-11
28-55
500-1100
10-30
200-500

Units

Cells/mcl

.
%

Cells/mcl

‘
%

Gells/mai
%
Celis/mgcl
Ratio

%

Celis/mcl
%
Cells/mcl
Ratio
5

Yo

Cells/mgl

.
%

Cells/mcl
Ratio
%
Cella/mel
%
Celis/mel
Ratio
%

Cells/mei

%

Cells/mgcl

%

Cells/mcl
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Combination
Immunotype

TEST
Lymphocyte MAP
Comprehensive Immunophenotyping of Lymphocytes

Total WBC

% Lymphocyte

Total Lymphocyte

% T Cell

Total T Cell

% B Cell

Total B Cell

T Celi/B Cell Ratlo

% T-Helper (CD4) Celll
Total T-Helper (CD4) Cell
% Cytotoxic (CD8) T Cell

Total Cytotoxic (COB) T Cell_
CD4/CD8 Ratio
% T-Helper-1 Cell
Total T-Helper-1 Cell |

% T-Helper-2 Cell
| Total T-Helper-2 Cell |
TH1/THZ Ratio

% T-Helper-17 |
Total T-Helper-17|

% Regulatory T Cell |
Total Regulatory T Cell
| Th17/Treg Ratio |

% NK Cell

Total NK Cell

% Cytotoxic NK cells

Total Cylotoxic NK cells

Total NKT

RESULTS
Low In-range High

6234
30.8
1921
758
1455
8.2
176
83

1189

61.9 |

214

5.6

45.7

829

208

1.4
25

8.2
158
75
144

Reference Range

3400-9100
20-4D
1200-3200
46-82
440-1600
618
90-300

411
[20-50]
500-1100
10-30
200-500
1-4
18-36
50-400
612
70-150

5

1-

2-7
30-90
14

10-50
3-15
60-220
2-10

Units

Cells/mcl
%

Cells/mel

o/
e

Cells/mcl

i
%o

Cells/mcl
Ratio

%

Cells/mc!
%
Cells/mcl
Ratio

A
%o

Cells/mel

’
%o

Cells/mc
Ratio
%
Cells/mc

;
%

Cells/mcl
Ratio
%
Cells/mel

;
%

Cells/mcl

y:
%

Cells/mcl
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The difference between partial immunophenotyping and
comprehensive immunophenotyping (The Lymphocyte Map®)

THE LYMPHOCYTE MAP® FROM CYREX
Comprehensive immunophenotyping for the detection of AIDS, other immune deficiencies,
immune activation, inflammation, autoimmunities, asthma, allergies, hypersensitivities,
and different types of cancers

T ceI/B cell
Ratio

CD4/CD8  CD16

Ratio

Th1/Th2 | Th17/Tre
cD56""'cD16°¥*" Ratio Ra{io $
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Journal of Autoimmunity 83 {2017) 95-112

Contents lists available at ScienceDirect

Journal of Autoimmunity

El

journal homepage: www.elsevier.com/locate/jautimm

Development of autoantibodies precedes clinical manifestations of
autoimmune diseases: A comprehensive review

Wen-Tao Ma * ¢, Christopher Chang ¢, M. Eric Gershwin %", Zhe-Xiong Lian *>¢ "
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Autoantibodies Precede Clinical Manifestation of Autoimmune Diseases

Autoimmune Disease Detected antibodies vears preFeding clinical
disease

Rheumatoid Arthritis IgM Anti-IgG, Anti-Citrunillated Peptide, Anti-Carbamylated Peptide 13.8 Years

Systemic Lupus Erythematosous ANA, DSDNA,Ribonucleoprotein, Phospholipid, Type ViI Collagen 8.1 Years

Multiple Sclerosis Anti-Proteosome, Anti-MBP, Anti-MOG 3 Years

Type-1 Diabetes Anti-Insulin, GAD-65,Thyrosine Phosphatase, ZNT8 10 Years

Autoimmune Thyroiditis Anti-Thyroglobulin, Anti-Thyroid Peroxidase, Anti-TSHR 7 Years

Adrenal Autoimmunity Anti-21-Hydroxylase, Anti-17-Hydroxylase 10 Years

Primary Billiary Cirrhosis Anti-Mitochondrial Antibody 19 Years

Systemic Sclerosis Anti-Topoisomerase-1, Anti-Centromere, Anti-RNA Polymerase-3 NR

Sjogren's Syndrome ANA, RF, Anti-SSA, Anti-SSB 7 Years

Celiac Disease Anti-Tissue Transglutaminases IgA, Anti-Gliadin IgA NR

Crohn's Disease ASCA, Outer Membrane-Porin C, Bacterial Flagellin 4.5 Years

Ulcerative Colitis ANCA, Tropomyosin 4.5 Years

From Ma et al. J Autoimmun 2017, 83: 95-112 NMI 2021 34




Parietal
Cell ABUA Tropo- ¥
ATI;ase ‘ ' ANCA ' Hyesio

Array A=, 08
~_Thyroid
Peroxidase

Thyro-

- 21
Hydroxylase} Myocardial Alpha- Phospho- Platelet
(Adenal peptide Myosin lipid Glycoprotein
ortex) '
Insulin
Collagen Arthritic Cytochrome
Complex | Peptide Osteocyte P450 Isle:. Cell

Antigen

' (Hepatocyte)

e e Myelin Asialo

Acid > st ‘

Declar- Basic ganglioside A'.'l’.ﬂgzl?:ta Cerebellar
boxylase Protein GM1
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Elevated levels of antibodies against
xenobiotics in a subgroup of healthy subjects

Aristo Vojdani®*, Datis Kharrazian® and Partha Sarathi Mukherjee®

ABSTRACT: In spite of numerous research efforts, the exact etiology of autoimmune diseases remains largely unknown. Genetics
disease. Some en-

and environmental factors, including xenobiotics, are believed to be involved in the induction of autoim

Detection of antibodies against various protcii cts may &s A V 'd .
e lchronicle to these cal haptens in about . vOojGanil
duals :
zfefe] yrmation could be one of the mechanisms |
opvironmental chemicals Inc uce autoimmune USA
gs: haplens, autoimmunity; : “ ; :
., | e =
., oy  INTERNATIONAL CONGR!
Leip2ig 032816 9 = " ON AUTOIMMUNITY
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Commonly Exposed Xenobiotics
12 Different Antigens for ARRAY 11

Formaldehyde BPA
Aflatoxins + Isocyanate Binding
Glutalra'd * | y

\ Mixed Heavy
I Mercury Metals:
L Compounds Nickel, Cobalt,
' Cadmium, Lead,
\ ; Arsenic
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FOOD-ASSQCIATED

AUTOIMMUNITIES

WHEN FOOD BREAKS YOUR IMMUNE SYSTEM
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Pesticides

Heavy metals

I Digestive
, enzymes

v
Formation of many Breakdown in
undigested amino acids oral tolerance
and peptides. .

Peanut proteins
contaminated with
pesticides, heavy
metals, and aflatoxin

Antibody production.
@ Food immune reactivity.
o i NMI 2021 39




A Food Testing Panel that

reflects the patient’s actual diet

Raw and Cooked
Vegetables

Raw and Cooked
Fruits

Raw and Roasted
Nuts and Seeds

Cooked Meat and
Meat Glue

Raw and Cooked Fish
and Shellfish

Food Coloring

Oleosins

Lectins and
Agglutinins

Enzymes and Others
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Copyright Anisto Visjdani

Epithelial
permeability
Celiac
disease

Crohn’s
disease

Type |
diabetes

Behget's
disease

Multiple
sclerosis

Rheumatoid
arthritis

Spectrum of autoimmune disorders that are associated with milk proteins
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Individual consumed milk and wheat on a regular basis.

At age 38 developed bloating and other Gl disorders after
meals.

Went from doctor to doctor looking for answers

A blood test was ordered: IgG and IgA were elevated ¢
against milk; only IgG was highly elevated against wheat
proteins, particularly against wheat germ agglutinin. v

A

She was told that she did not have allergy to milk nor dairy and was sent
home.

For almost 11 years she continued with the same diet.

At age 49 she developed fatigue, fibromyalgia, dizziness and inability to
concentrate.
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** One year later, she lost her job and became very stressed about her overall
health.

** When she was 52, her GP finally decided to send her to a neurologist, who,
based on her continuing symptomatology, ordered an MRI of the brain and a
test for anti-brain antibodies.

** The MRI revealed several plagues or lesions in her brain’s white matter,
which was an indication of ongoing active demyelination. This was further
confirmed by elevation in anti-brain antibodies.

** The patient started anti-inflammatory medication and Natalizumab
(Tysabri).

How would you have handled this patient differently so that she wouldn’t
develop Multiple Sclerosis?
NMI 2021 43



- ORIGINAL RESEARCH
a frontlers published: 19 January 2021
in Immunology doi: 10.3389/fmmu.2020.617089

Reaction of Human Monoclonal
Antibodies to SARS-CoV-2 Proteins aisto Vojdani 2", Eiroy Vojdani”® and Datis Kharrazian®*°>
With Tissue Antigens: Implications oo s e e s o o8 s S coiner e st

Urited States, * Department of Neuroiogy, Haverd Medtcal Schoci, Baston, MA, Unitea States, © Department of Newrology.

for Autoimmune Diseases s S il s

out of 55 tissue antigens, representing a diversity of tissue groups that included barrier
proteins, gastrointestinal, thyroid and neural tissues, and more. We also did selective
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frontiers IMMUNE REACTION TO ORIGINAL RESEARCH

published: 19 January 2021

in Immunology doi: 10.3389/fmmu.2020.617089

SARS-CoV-2 SARS-CoV-2
Spike Nucleo-
protein protein

Skin Nervous Th{/roid Liver CeIIIar
Tight system components
junction

@ Possible relationship between SARS-CoV-2 proteins and autoimmune target protq\imz()21 45



5 months
after Dr V

TEST

Lymphocyte MAP
Comprehensive Immunophenotyping of Lymphocytes

Total WBC

% Lymphocyte|

|
contracted i

COVID-19

% T Cell
| Total T Cell|
% B Cell
Total B Cell
T Cell/B Cell Ratio
% T-Helper (CD4) Cell
|Total T-Helper (CD4) Cell|
% Cytotoxic (CD8) T Cell
Total Cytotoxic (CD8) T Cell
CD4/CD8 Ratio

% T-Helper-1Cell|
Total T-Helper-1 Cell|

% T-Helper-2 Cell

Total T-Helper-2 Cell
[Th1/Th2 Ratio

% T-Helper-17

Total T-Helper-17

1% Regulatory T Cell|

Total Regulatory T Cell
|Th17/Treg Ratiol

% NK Cell

Total NK Cell

% Cytotoxic NK cells

Total Cytotoxic NK cells
% NKT
Total NKT

Low

RESULTS

In-range

6610

3123
67.7

12.5
391
5.4

50.4

14.4
450
3.5

6.0
112

3.5
65

1"

6.6
205
6.3
195

High Reference Range Units
3400-9100 Cells/mcl
20-40] %
1200-3200 Cells/mcl
46.0-82.0 %
12114| [440-1600] ceisime
6.0-18.0 %
90-400 Cells/mcl
4.0-11.0 Ratio
28.0-55.0 %
[>1195| |500-1100] cets/me
10.0-30.0 %
200-500 Cells/mcl
1.0-4.0 Ratio
40.9 [18-38 %
761 | | 150-550 | celsimel
6.0-12.0 %
70-150 Cells/mcl
2.0-7.0 %
30-90 Cells/mcl
10-50 Cells/mcl
3.0-15.0 %
60-220 Cells/mcl
2.0-10.0 %
30-200 Cells/mcl

%

0-120 | Cells/mcl

~
o
T
o)

[EEN

219
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8 months
after Dr V
contracted
COVID-19

Lymphocyte MAP
Comprehensive Immunaphenotyping of Lymphocytes

Total WBC
% Lymphocyte

Total Lymphocyta

% T Call
Total T Cell
% B Cell
Total B Cell

T Cell/B Cell Ratio

% T-Halper (CD4) Cell

Total T-Helper (CD4) Cell
% Cytotoxic (CD8) T Cell
Total Cylotoxic (CD8) T Cell

CD4/CD8 Ratio

% T-Helper-1 Cell

TEST

| Total T-Helper-1 Cell |

% T-Helper-2 Cell

| Total T-Helper-2 Cell |

TH1/TH2 Ratio
% T-Helpar-17

| Total T-Helper-17 |

% Regulatory T Cell
Total Regulatory T Cell

[ Th17/Treg Ratio |

% NK Cell
Total NK Cell

% Cytotoxic NK cells
Total Cylotoxic NK cells

% NKT

Total NKT

Low

RESULTS

In-range

5417
384
2080
68.4
1422
14.4
289
48
511
1062
14
291
37
323

7.2

1.7
38

7.1

148
6.8
142

High

Reference Range

3400-9100
20-40
1200-3200
46-82
440-1800
6-18
0-400
4-11
28.55
500-1100
10-30
200-500
1-4
18-38

| 732 |

1150-550]

6-12

[ 163 |

| 70-150 |

114

1-5
2-7
30-90
1-4
10-50
3-15
60-220
2-10
30-200

| 123 |

1-6
| 10-120 |

Units

Cells/mcl
%

Cells/mel
o

o

Cells/mcl

oL
0

Cells/mc!
Ratio
%
Cells/mcl

’
%

Cells/mcl
Ratio
%
Cells/mcl
%
Cells/mc!
Ratio
%
Cells/mcl
%
Cells/mcl
Ratio
%
Cells/mcl

¢
a»o

Cells/mel

%

Cells/mcl
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5 months
after Elroy
contracted
COVID-19

TEST RESULTS

Lymphocyte MAP Low In-range
Comprehensive Immunophenotyping of Lymphocytes

Total WBC 5482
% Lymphocyte
Total Lymphocyte 3047
% T Cell 62.8
Total T Cell
% B Cell 14.5
Total B Cell
T Cell/B Cell Ratio 4.3
% T-Helper (CD4) Cell 36.8
Total T-Helper (CD4) T Cell
% Cytotoxic (CD8) T Cell 22.9
Total Cytotoxic (CD8) T Cell
CD4/CD8 Ratio 1.6
% T-Helper-1 Cell 20.1
———— = = 360
% T-Helper-2 Cell | 20
Total T-Helper-2 Cell 36
TH1/TH2 Ratio
% T-Helper-17 1.0
Total T-Helper-17| 18
% Regulatory T Cell| 0.5
Total Regulatory T Cell 10
Th17/Treg Ratio 1.9
% NK Cell 10.9
| Total NK Cell |
% Cytotoxic NK cells 9.9
| Total Cytotoxic NK Cells|
% NKT 1.2
Total NKT 37

High Reference Range Units
3400-9100  Cells/mcl
55.6 20-40 %
1200-3200 | Cells/mcl
46.0-82.0 %
I 1912' |440'1600| Cells/mcl
6.0-18.0 %
| 440 | |90-400| celisime
4.0-11.0 Ratio
28.0-55.0 %
[1122] [500-1100] celsima
10.0-30.0 %
| 696 | [ 200-500 | cetsimei
1.0-4.0 Ratio
18.0-38.0 %
150.550 Cells/mcl
6.0-12.0 %
70-150| celisimel
[10.0] [1.0-5.0] Rato
2.0-7.0 %
30-90 Cells/mcl
1.0-4.0 %
10-50 Cells/mcl
1.0-3.0 Ratio
3.0-15.0 %
[ 331 | |[60-220| Cceisimel
2.0-10.0 %
[>257]| [30-200| celsima
1.0-6.0 %
10-120 Cells/mcl
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8 months
after Elroy
contracted
COVID-19

TEST

Lymphocyte MAP
Comprehensive Immunophenotyping of Lymphocytes

Total WBC

% Lymphocyte

Total Lymphocyte

% T Cell

Total T Cell

% B Cell

Total B Cell

T Cell/B Cell Ratio

% T-Helper (CD4) Cell
Total T-Helper (CD4) Cell
% Cytotoxic (CD8) T Cell
Total Cytotoxic (CD8) T Cell
CD4/CD8 Ratio

% T-Helper-1 Cell

Total T-Helper-1 Cell
% T-Helper-2 Cell
Total T-Helper-2 Cell
TH1/TH2 Ratio

% T-Helper-17

Total T-Helper-17

% Regulatory T Cell
Total Regulatory T Cell
Th17/Treg Ratio

% NK Cell

Total NK Cell

% Cytotoxic NK cells
Total Cytotoxic NK cells
% NKT

Total NKT

Low

17.5

RESULTS

In-range

5851
33
1929
64.6
1246
16
309
4
415
800
19.8
382
2.1

318
6.9
124
2.6
5.3

2.4
44
2.2
5.4
103
47
91
13
26

High Reference Range

3400-9100
20-40
1200-3200
46-82
440-1600
6-18
90-400
4-11
28-55
500-1100
10-30
200-500
1-4

18-
6-12
70-150
1-5
2-7

96 30-90

1-4
10-50
1-3
3-15
60-220
2-10
30-200
1-6
10-120

Units

Cells/mcl
%
Cells/mcl
%
Cells/mcl
%
Cells/mcl
Ratio
%
Cells/mcl
%
Cells/mcl
Ratio
%
Cells/mcl
%
Cells/mcl
Ratio
%
Cells/mcl
%
Cells/mcl
Ratio
%
Cells/mcl
%
Cells/mcl
%

Cells/mcl
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ARRAY 12 - Pathogen-Associated Immune Reactivity Screen
(PAIRS) IgG in Blood against 29 Antigens

Porphyromonas

Helicobacter
pylori

Streptococcus
mutans

Campylobacter
jejuni

Yersinia Clostridium
enterocolitica difficile

Candida
albicans

gingivalis

Entamoeba Giardia

lamblia

Blastocystis
hominis

Cryptosporidium

histolytica

Chiamydias ] Streptozymes sm'"&mca'
Chiamydia nsp-aol |

Mycoplasmas J Acinetobacter Kiebsiella Mycobacterium Aspergillus Penicillium Stachybotrys

| ‘ avium | chartarum
burgdorferi

Citrullinated
EBV

CYP450
Mimic

Hepatitis C
Peptide

Bartonella
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Stress

Gut Microbiota Toxic Inflammatory Undigested Food Lectins & Food
Chemicals Medications Cytokines  Macromolecules Agglutinins Coloring

Composition

INTESTINAL BARRIER DYSFUNCTION

FOOD ALLERGY & INTOLERANCE

IMMUNE SYSTEM ABNORMALITIES

A

AUTOIMMUNITY

R

INFLUENCE ON THE BLOOD-BRAIN
BARRIER AND NEUROAUTOIMMUNITY
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The Cyrex System® is a highly
interconnected system, focused
on barrier integrity and
environmental triggers.
ARRAY 22

Irritable Bowel/

ARRAY 2

Intestinal Antigenic
Permeability Screen

SIBO and more

ARRAY 20

Blood Brain Barrier

Permeability

Permeability/
Dysbiosis

Bacterial
Endotoxin

Epithelial Cell
Damage

Actomyosin
Network

Tight Junction

Permeability/
Dysbiosis

Damage

Occludin/
Zonulin

IgG, IgM, IgA

Bacterial
Cytotoxins

IgG, IgM, IgA

Tight Junction
Damage

Cytoskeletal
Proteins

IgG, IgM, IgA

BBB
Damage

=

BBB Protein
and Neural
Cell Antigens

IgG, IgM, IgA
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The Role of Th17 Lymphocytes in the Pathogenesis of Inflammatory and
Neuroimmunological Dlsorgers 7 7

STRESS
INFECTION
XENOBIOTICS
.. CYTOKINES
. NEUROTRANSMITTERS

. \

ACTIVE GRANZYME B * 4, 00‘1 g

RELEI\S'&7 7

~ TRANSMIGRATION
INDUCTION OF , OF E:ATC)(;ELLS
INFLAMMATION Aepos
AND INCREASED |
TH-17 POSITIVE S

CELLS

RECRUITMENT OF

AUTOREACTIVE

T CELLS AND CNS
INFLAMMATION
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Blood vessel Enwronmental triggers

@ ﬁfoo

()
° Blood-brain barrier breakdown

B € (O o r;

’fiw R, 0

S
Dendritic

Receptor " collapse. -
stripping WO p i l_ntraggxéonal

accumulation

N -

- ﬁ“
o )f%
A mechanism for
\\?d % ZA

(%)
AD pathogenesis
/

combining blood- - _:‘ ; 7
barrier breakdown,i"f A 1° &\? >

the presence of AB42 ’/» ‘ i

and the presence of ‘ﬁ Dendritic :

neuron-binding ‘ \ Endocytosis degeneratlonl: | acrgulgie; :)'_.I.aaqnude
autoantibodies in the I ormation
serum. il b

NMI 2021
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Alzheimer’s LINX™

Alzheimer’s-Associated Immune Reactivity

1. Brain Proteins
2. Growth Factors

3. Enteric Nerve, Enzymes
& Neurological Peptides

4, Pathogens
5. Chemicals

6. Foods Cross-Reactive to
Amyloid-Beta

7. Blood-Brain Barrier
Proteins

ARRAY
18

a-Gliadin

Gliadin Toic
Pepide
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TEST

Alzheimer’s LINX™ - Alzheimer’s-Associated Immune Reactivity

&

Brain Proteins
Tau Protein
Amyloid-Beta Peptide
Rabaptin-5 + Presenilin
Alpha-Synuclein
Growth Factors
Beta Nerve Growth Factor
Brain Derived Neurotrophic Factor
Neurotrophins
Somatotropin
Enteric Nerve, Enzymes and Neurological Peptides
Enteric Nerve + Vasoactive Intestinal Peptide 7
Transglutaminases
| Pathogens
Oral Pathogens
Enterococcus faecalis
Escherichia coli CDT + Salmonella CDT
Campylobacter jejuni CDT
Herpes Type-1

IN RANGE
(Normal)

0.74

0.92

0.92

0.61

0.55

0.66
1.40

0.79

RESULT
EQUIVOCAL®  OUT OF
RANGE
1.31
3.74
1.00
2.32
1.18
1.52
2.24

REFERENCE
(ELISA Index)

0.0-1.2
0.1-14
0.0-1.4
0.4-1.7

0.3-1.5
0.0-1.0
0.0-1.0
0.1-1.8

0.0-1.0
0.2-1.3

0.2-1.1
0.4-1.8
0.3-1.7
0.0-1.7
0.2-1.8 NMmI2021 56



Chemicals
Aluminums
Dinitrophenyi
Ethyl + Methyl Mercury
Phthalates
Foods Cross-Reactive to Amyloid Beta

Egg Yolk, Raw + Cooked
Lentil Lectin + Pea Lectin

Tuna, Canned
Hazelnut Vicilin + Cashew Vicilin
Scallops + Squid
Caseins
Alpha-Gliadin + Gliadin Toxic Peptide
Non-Gluten Wheat Proteins
Blood Brain Barrier and Neurofilaments
Blood-Brain Barrier Protein + Claudin-5
Aquaporins
Neurofilament Proteins

1.17
0.89
1.65

0.56
0.52
1.41

0.42
1.12
0.63

1.94

1.68

112

1.52

1.03

2.13

0.4-1.5
0.6-1.9
0.3-1.3
0.0-2.4

0.0-2.1
0.4-1.2

0.0-1.0
0.5-21
0.2-2.0
0.0-3.0
0.3-2.1
0.3-1.6

0.2-14
0.2-1.0
0.4-21
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TEST RESULTS

: ’ Lymphocyte MAP Low In-range High Reference Range Units
a ge - z e I m e r S Comprehansive Immunophenotyping of Lymphocytes

Total WBC 3409 3400-9100 Celis/me!
% Lymphocyte 349 20.0-40.0 %

S i g n ifi Ca nt m e m O ry Total Lymphocyte 1189 1200-3200 Cel:;!md
i m p a | r. m e nt % T Cell 68.9 46.0-82.0 %

Total T Cell 819 440-1600 Celis/mcl
% B Cell 8.5 65.0-18.0 %
R F p oS it | ve Total 8 Cell 101 50-400 Celis/mel
T Cell/B Cell Ratio 8.1 4.0-11.0 Ratio
o % T-Helper (CD4) Cell| 56.4 | [28.0-55.00|
R N P p O S | t | Ve Total T-Helper (CD4) Cell 671 500-1100 Celis/mel
% Cytotoxic (CD8) T Cell 1.3 10.0-30.0 %
Total Cytotoxic (CD8) T Cell 135 200-500 Celis/mcl
Total Igk >1000 [cD4/CD8 Ratio 50| [1.04.0 | st
% T-Helper-1 Cell 24.8 18.0-38.0 %
Total T-Helper-1 Cell 278 150-550 Cells/mcl
% T-Helper-2 Cell 126 [6.0-12.0 ] =
Total T-Helper-2 Cell 141 70-150 Celis/mcl
TH1/TH2 Ratio 2.0 1.0-5.0 Ratio
% T-Helper-17 | 8.6 2.0-7.0 %
Total T-Helper-17| 96 30-90 | celsima
% Regulatory T Cell 40 1.04.0 %
Total Regulatory T Cell 44 10-50 Celis/mci
Th17/Treg Ratio 2.2 1.0-30 ‘ Ratio
% NK Cell 15.7 3.0-15.0 %
Total NK Cell 188 £0-220 Celis/mel

b6 Cytotoxic NK Cells 146| [20-10.0 | =«
Total Cytotoxic NK ceils 174 30-200 Celis/mcl
NKT 1.0-60 | =

Total NKT 7 10-120 Cel!smNMl 2021 58




a frontiers REVIEW

. published: 10 January 2020
in Immunology doi: 10.3389/fimmu.2019,03004

Environmental Exposures and
Autoimmune Diseases: Contribution
of Gut Microbiome

M. Firoze Khan* and Hui Wang

unknown. Dysbiosis of the gut microbiome Is another important environmental tactor
that has been linked to the onset of different ADs. Altered microbiota composition
NMI 2021 59



Copyright Aristo Vojdani

lack of eonaentmtlon. Gl discomfort. difﬁculty in walking. depression, anxiety

v

Essential Barrier Screen
Array 2+20+22

'

Environmental triggers

Dietary proteins and peptides

Toxic chemicals

Wheat/Gluten
Proteome
Reactivity and
Autoimmunity

Array 3X

Gluten-Associated | | Multiple Food Chemical
Cross-Reactive Immune Immune
Foods and —  Reactivity Reactivity
Foods Sensitivity Screen Screen
Array 4 Array 10 Array 11

Pathogen-
Associated
Immune
Reactivity Screen

Array 12

Multiple Autoimmune Reactivity Screen
Array 5
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Copyright Aristo Vojdani

fatigue, muscle ache, headache, dizziness,
nfort, difﬁadtyinwan:ing,depressim anxiety

-

LYMPHOCYTE MAP™

v

Essential Barrier Screen
Array 2+20+22

v

Environmental triggers

Dietary proteins and peptides

Toxic chemicals

Wheat/Gluten
Proteome
Reactivity and
Autoimmunity

Array 3X

Gluten-Associated
Cross-Reactive
Foods and
Foods Sensitivity

Array 4

Multiple Food
Immune
Reactivity
Screen

Array 10

Chemical
Immune
Reactivity
Screen

Array 11

Pathogen-
Associated
Immune
Reactivity Screen

Array 12

Multiple Autoimmune Reactivity Screen
Array 5
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@ Factors that regulate Treg cells, repair immune tolerance, and prevent autoimmunity
Copm T Voo NMI 2021 62



