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To learn the mechanisms by which environmental factors can affect 
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 contribute to autoimmune disease
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Dysbiosis of the gut microbiome is another important environmental factor
that has been linked to the onset of different ADs. Altered microbiota
composition is associated with impaired intestinal barrier function and
dysregulation of mucosal immune system.

The most challenging aspect of autoimmunity is to identify the early events
that trigger immune dysregulation and autoimmunity.
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Proposed 
mechanistic 
pathways 
linking 
environmental 
agents to the 
development of 
autoimmune 
diseases.
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Proposed link between 
gut dysbiosis and 
autoimmune diseases.



The 2 paths of adaptive immune response

Common
lymphoid

progenitors
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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.
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Definitions

• Flow cytometry – the study of cells as they move in 
fluid suspension, allowing multiple measurements 
to be made per cell

• FACS™ – fluorescence-activated cell sorting 
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How Flow Cytometry Works
v Cells to be analyzed are suspended in liquid and fluorescently labeled 

with different fluorescent colors as needed.

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

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

v This data is fed into a computer, and can now be read and analyzed as 
percentages of T cells, B cells and other lymphocyte subtypes.
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Flow cytometry can use CD-specific fluorescent labeling to differentiate, classify and count 
different kinds of cells, such as CD4, CD8, Th1, Th2, Th17, Treg and more. 
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Quantification by flow cytometry of 
an individual’s lymphocyte subsets 
into an identifiable pattern.
- Matthew D et al. Science, 369, 1209, 2020. 

What is immunotyping?
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2020; 15(9): e0239695.

Summary statistics for T cell subsets test
Discharged Death

Total T Cells Percentage (%) 64.0 52.7
Total T Cells Counts (cells/µl) 773 228
Helper T Cells Percentage (%) 37.2 33.8
Helper T Cells Counts (cells/µl) 457 139
Suppressor T Cells Percentage (%) 25.0 17.3
Suppressor T Cells Counts (cells/µl) 297 80.9
Th/Tsc (Helper Suppressor Ratio) 1.71 2.41
Total Lymphocyte Counts (cells/µl) 1160 425

“Patients with a less damaged immune system at the time of hospitalization had higher
chance of recovery.”



1. Completely normal immunotype.
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Normal 
Results
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T Cell/B Cell Ratio 6 4-11

CD4/CD8 Ratio 2.5 1-4

TH1/TH2 Ratio 4.7 1-5

TH17/TREG Ratio 1.9 1-3
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Abnormal
T Cell/B Cell 
Ratio

6.1

13.6

83

T Cell/B Cell Ratio

6-18

4-11

46-82



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

May develop autoimmune disease years in the future. 
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REFERENCE
RANGE
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High
CD4/CD8 
Ratio

11.2

5.6

61.9

CD4/CD8 Ratio

20-50

10-30

1-4



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

Associated with immune dysfunction, immune deficiency (HIV), and cancer
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REFERENCE
RANGE
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Low
CD4/CD8 
Ratio

41

0.43

17.5

CD4/CD8 Ratio

20-50

10-30

1-4



CD4+ T cells are further divided into subsets,
includingT-helper-1 (Th1) and T-helper-2 (Th2)
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Abnormal
Th1/Th2 
Ratio

4.1

33.1

8Th1/Th2 Ratio

18-38

6-12

1-5



What Do My Th1/Th2 Ratio
Test Results Mean? 

The Th1/Th2 ratio measures the proportion of Th1 
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 
of 6.0 or 8.0, the greater the probability of immune 
activation and autoimmunity. 
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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. 
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Abnormal
Th17/Treg 
Ratio

4.1

7

1.7

Th17/Treg Ratio

2-7

1-4

1-3



What Do My Th17/Treg Ratio
Test Results Mean? 

The 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 
probability of immune activation and 
autoimmunity. 
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12. Immunotype with imbalanced NK cells. 
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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, 

the cytotoxic NK  
subset are like ninja 

assassins, killing even 
more efficiently than 

ordinary NK cells.
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Elevated
Cytotoxic
NK Cell

12.3% Cytotoxic NK cells 2-10
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Combination 
Immunotype

11.2

5.6

61.9

CD4/CD8 Ratio

20-50

10-30

1-4

Th17/Treg Ratio 0.6

1.4

2.4

1-3

2-7

1-4

% NKT 0.9 1-6

45.7% T-Helper-1 Cell 18-36
829Total T-Helper-1 Cell 50-400

208Total T-Helper-2 Cell 70-150

% T-Helper-17

% Regulatory T Cell
25 30-90Total T-Helper-17

1189
% T-Helper (CD4) Cell
Total T-Helper (CD4) Cell
% Cytotoxic (CD8) T Cell



The difference between partial immunophenotyping and
comprehensive immunophenotyping (The Lymphocyte Map®)
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• The etiology of autoimmune diseases is due to a combination of genetic
predisposition and environmental factors that alter the expression of
immune regulatory genes through various mechanisms including
epigenetics.

• The presence of autoantibodies has been detected in most but not all
autoimmune diseases before the appearance of clinical symptoms.



Autoantibodies Precede Clinical Manifestation of Autoimmune Diseases

Autoimmune Disease Detected antibodies Years preceding 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



Array
5
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A Food Testing Panel that
reflects the patient’s actual diet

Raw and Cooked 
Vegetables Gums

Raw and Cooked 
Fruits

Food Coloring

Raw and Roasted 
Nuts and Seeds Oleosins

Cooked Meat and 
Meat Glue

Lectins and 
Agglutinins

Raw and Cooked Fish 
and Shellfish Enzymes and Others

#



NMI 2021  41
Spectrum of autoimmune disorders that are associated with milk proteins
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v Individual consumed milk and wheat on a regular basis.
v At age 38 developed bloating and other GI disorders after 

meals.
v Went from doctor to doctor looking for answers
v 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 She was told that she did not have allergy to milk nor dairy and was sent 
home.

v For almost 11 years she continued with the same diet.
v At age 49 she developed fatigue, fibromyalgia, dizziness and inability to 

concentrate.
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v One year later, she lost her job and became very stressed about her overall 
health. 

v 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.

v The MRI revealed several plaques 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.

v 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?



We also did selective epitope mapping using BLAST and showed 
similarities and homology between spike, nucleoprotein, and 
many other SARS-CoV-2 proteins with the human tissue antigens 
mitochondria M2, F-actin and TPO.
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Possible relationship between SARS-CoV-2 proteins and autoimmune target proteins.NMI 2021  45



                                          TEST                                                    RESULTS
Lymphocyte MAP 
Comprehensive Immunophenotyping of Lymphocytes

Low In-range High Reference  Range Units

Total WBC 6610 3400-9100 Cells/mcl

% Lymphocyte 47.2 20.0-40.0 %

Total Lymphocyte 3123 1200-3200 Cells/mcl

% T Cell 67.7 46.0-82.0 %

Total T Cell 2114 440-1600 Cells/mcl

% B Cell 12.5 6.0-18.0 %

Total B Cell 391 90-400 Cells/mcl

T Cell/B Cell Ratio 5.4 4.0-11.0 Ratio

% T-Helper (CD4) Cell 50.4 28.0-55.0 %

Total T-Helper (CD4) Cell >1195 500-1100 Cells/mcl

% Cytotoxic (CD8) T Cell 14.4 10.0-30.0 %

Total Cytotoxic (CD8) T Cell 450 200-500 Cells/mcl

CD4/CD8 Ratio 3.5 1.0-4.0 Ratio

% T-Helper-1 Cell 40.9 18.0-38.0 %

Total T-Helper-1 Cell 761 150-550 Cells/mcl

% T-Helper-2 Cell 6.0 6.0-12.0 %

Total T-Helper-2 Cell 112 70-150 Cells/mcl

TH1/TH2 Ratio 6.8 1.0-5.0 Ratio

% T-Helper-17 3.5 2.0-7.0 %

Total T-Helper-17 65 30-90 Cells/mcl

% Regulatory T Cell 0.6 1.0-4.0 %

Total Regulatory T Cell 11 10-50 Cells/mcl

Th17/Treg Ratio 5.9 1.0-3.0 Ratio

% NK Cell 6.6 3.0-15.0 %

Total NK Cell 205 60-220 Cells/mcl

% Cytotoxic NK cells 6.3 2.0-10.0 %

Total Cytotoxic NK cells 195 30-200 Cells/mcl

% NKT 7.0 1.0-6.0 %

Total NKT 219 10-120 Cells/mcl

Cyrex Laboratories is certified under the Clinical Laboratory Improvement Amendments of 1988 ("CLIA") as qualified to perform high-complexity clinical testing. Test result data on its 
own does not constitute a diagnosis of any disease. Only a physician or qualified healthcare professional should interpret the significance of a clinical lab test or make a diagnosis. 
This test was developed and its performance characteristics determined by Cyrex Laboratories, LLC. This test is a “lab developed test” and therefore not subject to clearance or 
approval by the US Food and Drug Administration.  The names and titles of tests and arrays are for reference purposes only.

< > symbols are shown when the result is beyond the reportable range.  The number shown after symbol represents the minimum or maximum reportable measurement 
respectively.
Mark G. Kartub, M.D., Medical Director

*A: Alert value. Alert value(s) identified which exceeds established limits (high or low) to a degree that may constitute an immediate health risk to the individual or require 
immediate action on the part of the ordering physician. Cyrex Laboratories’ Clinical Consultants are available to discuss by calling (602) 759-1245 to schedule an appointment.
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PRACTITIONER

DATE OF REPORT: 3/19/2021
3/19/2021DATE RECEIVED:

DATE COLLECTED:
DOCTOR / PATIENT ID:
SAMPLE TYPE:
REQUISITION #:
ACCESSION #: 21-100457

T03210906
Whole Blood

3/18/2021

DEMODR, DEMODR TEST
5040 N. 15th Avenue
Suite 307
Phoenix, Arizona 85015

PATIENT

Name:
DOB:
Gender: M

01/01/1965
VOJDANI, ARISTO

2602 S. 24th Street .  Phoenix, AZ 85034
Tel 602 759 1245 . Fax 602 759 8331 . 
www.CyrexLabs.com
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5 months 
after Dr V 
contracted 
COVID-19

5.9

0.6

Th17/Treg Ratio

1-5

1-4

1-3

6.8

47.2

2114

>1195

40.9
761

7.0
219

% Regulatory T Cell

Total T-Helper (CD4) Cell

% Lymphocyte

Total T Cell

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

% NKT
Total NKT

20-40

440-1600

500-1100

18-38
150-550

1-6
10-120

Th1/Th2 Ratio
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8 months 
after Dr V 
contracted 
COVID-19

4.1Th17/Treg Ratio 1-3

114

163

732

123

150-550

70-150

30-90

Total T-Helper-1 Cell

Total T-Helper-2 Cell

Total T-Helper-17

Total NKT 10-120



                                          TEST                                                    RESULTS
Lymphocyte MAP 
Comprehensive Immunophenotyping of Lymphocytes

Low In-range High Reference  Range Units

Total WBC 5482 3400-9100 Cells/mcl

% Lymphocyte 55.6 20.0-40.0 %

Total Lymphocyte 3047 1200-3200 Cells/mcl

% T Cell 62.8 46.0-82.0 %

Total T Cell 1912 440-1600 Cells/mcl

% B Cell 14.5 6.0-18.0 %

Total B Cell 440 90-400 Cells/mcl

T Cell/B Cell Ratio 4.3 4.0-11.0 Ratio

% T-Helper (CD4) Cell 36.8 28.0-55.0 %

Total T-Helper (CD4) Cell 1122 500-1100 Cells/mcl

% Cytotoxic (CD8) T Cell 22.9 10.0-30.0 %

Total Cytotoxic (CD8) T Cell 696 200-500 Cells/mcl

CD4/CD8 Ratio 1.6 1.0-4.0 Ratio

% T-Helper-1 Cell 20.1 18.0-38.0 %

Total T-Helper-1 Cell 360 150-550 Cells/mcl

% T-Helper-2 Cell 2.0 6.0-12.0 %

Total T-Helper-2 Cell 36 70-150 Cells/mcl

TH1/TH2 Ratio 10.0 1.0-5.0 Ratio

% T-Helper-17 1.0 2.0-7.0 %

Total T-Helper-17 18 30-90 Cells/mcl

% Regulatory T Cell 0.5 1.0-4.0 %

Total Regulatory T Cell 10 10-50 Cells/mcl

Th17/Treg Ratio 1.9 1.0-3.0 Ratio

% NK Cell 10.9 3.0-15.0 %

Total NK Cell 331 60-220 Cells/mcl

% Cytotoxic NK cells 9.9 2.0-10.0 %

Total Cytotoxic NK cells >257 30-200 Cells/mcl

% NKT 1.2 1.0-6.0 %

Total NKT 37 10-120 Cells/mcl

Cyrex Laboratories is certified under the Clinical Laboratory Improvement Amendments of 1988 ("CLIA") as qualified to perform high-complexity clinical testing. Test result data on its 
own does not constitute a diagnosis of any disease. Only a physician or qualified healthcare professional should interpret the significance of a clinical lab test or make a diagnosis. 
This test was developed and its performance characteristics determined by Cyrex Laboratories, LLC. This test is a “lab developed test” and therefore not subject to clearance or 
approval by the US Food and Drug Administration.  The names and titles of tests and arrays are for reference purposes only.

< > symbols are shown when the result is beyond the reportable range.  The number shown after symbol represents the minimum or maximum reportable measurement 
respectively.
Mark G. Kartub, M.D., Medical Director

*A: Alert value. Alert value(s) identified which exceeds established limits (high or low) to a degree that may constitute an immediate health risk to the individual or require 
immediate action on the part of the ordering physician. Cyrex Laboratories’ Clinical Consultants are available to discuss by calling (602) 759-1245 to schedule an appointment.

 1 of  1PAGES:

PRACTITIONER

DATE OF REPORT: 3/19/2021
3/19/2021DATE RECEIVED:

DATE COLLECTED:
DOCTOR / PATIENT ID:
SAMPLE TYPE:
REQUISITION #:
ACCESSION #: 21-100458

T03210907
Whole Blood

3/18/2021

DEMODR, DEMODR TEST
5040 N. 15th Avenue
Suite 307
Phoenix, Arizona 85015

PATIENT

Name:
DOB:
Gender: M

02/02/1980
VOJDANI, ELROY

2602 S. 24th Street .  Phoenix, AZ 85034
Tel 602 759 1245 . Fax 602 759 8331 . 
www.CyrexLabs.com
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5 months 
after Elroy 
contracted 
COVID-19

55.6

2.0
36

Total NK Cell

20-40

6.0-12.0

1912

440

1122

696

10.0

331

>257

1.0
18
0.5

% Lymphocyte

Total T Cell 440-1600

90-400

500-1100

200-500

70-150
1.0-5.0
2.0-7.0
30-90

1.0-4.0

Total B Cell

Total T-Helper (CD4) T Cell

Total Cytotoxic (CD8) T Cell

% T-Helper-2 Cell
Total T-Helper-2 Cell
TH1/TH2 Ratio
% T-Helper-17 
Total T-Helper-17 
% Regulatory T Cell

60-220

Total Cytotoxic NK Cells 30-200



                                          TEST                                                    RESULTS
Lymphocyte MAP 
Comprehensive Immunophenotyping of Lymphocytes

Low In-range High Reference  Range Units

Total WBC 5851 3400-9100 Cells/mcl
% Lymphocyte 33 20-40 %
Total Lymphocyte 1929 1200-3200 Cells/mcl
% T Cell 64.6 46-82 %
Total T Cell 1246 440-1600 Cells/mcl
% B Cell 16 6-18 %
Total B Cell 309 90-400 Cells/mcl
T Cell/B Cell Ratio 4 4-11 Ratio
% T-Helper (CD4) Cell 41.5 28-55 %
Total T-Helper (CD4) Cell 800 500-1100 Cells/mcl
% Cytotoxic (CD8) T Cell 19.8 10-30 %
Total Cytotoxic (CD8) T Cell 382 200-500 Cells/mcl
CD4/CD8 Ratio 2.1 1-4 Ratio
% T-Helper-1 Cell 17.5 18-38 %
Total T-Helper-1 Cell 318 150-550 Cells/mcl
% T-Helper-2 Cell 6.9 6-12 %
Total T-Helper-2 Cell 124 70-150 Cells/mcl
TH1/TH2 Ratio 2.6 1-5 Ratio
% T-Helper-17 5.3 2-7 %
Total T-Helper-17 96 30-90 Cells/mcl
% Regulatory T Cell 2.4 1-4 %
Total Regulatory T Cell 44 10-50 Cells/mcl
Th17/Treg Ratio 2.2 1-3 Ratio
% NK Cell 5.4 3-15 %
Total NK Cell 103 60-220 Cells/mcl
% Cytotoxic NK cells 4.7 2-10 %
Total Cytotoxic NK cells 91 30-200 Cells/mcl
% NKT 1.3 1-6 %
Total NKT 26 10-120 Cells/mcl

Cyrex Laboratories is certified under the Clinical Laboratory Improvement Amendments of 1988 ("CLIA") as qualified to perform high-complexity clinical testing. Test result data on 
its own does not constitute a diagnosis of any disease. Only a physician or qualified healthcare professional should interpret the significance of a clinical lab test or make a 
diagnosis. This test was developed and its performance characteristics determined by Cyrex Laboratories, LLC. This test is a “lab developed test” and therefore not subject to 
clearance or approval by the US Food and Drug Administration.  The names and titles of tests and arrays are for reference purposes only.  

< > symbols are shown when the result is beyond the reportable range.  The number shown after symbol represents the minimum or maximum reportable measurement 
respectively.
Mark G. Kartub, M.D., Medical Director

*A: Alert value. Alert value(s) identified which exceeds established limits (high or low) to a degree that may constitute an immediate health risk to the individual or require 
immediate action on the part of the ordering physician. Cyrex Laboratories’ Clinical Consultants are available to discuss by calling (602) 759-1245 to schedule an appointment.
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DATE OF REPORT: 3/8/2021
3/3/2021DATE RECEIVED:

DATE COLLECTED:
DOCTOR / PATIENT ID:
SAMPLE TYPE:
REQUISITION #:
ACCESSION #: 21-100449

T03210012
Whole Blood

3/2/2021

DEMODR, DEMODR TEST
5040 N. 15th Avenue
Suite 307
Phoenix, Arizona 85015

PATIENT

Name:
DOB:
Gender: M

05/03/1982
VOJDANI, ELROY

2602 S. 24th Street .  Phoenix, AZ 85034
Tel 602 759 1245 . Fax 602 759 8331 . 
www.CyrexLabs.com
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8 months 
after Elroy 
contracted 
COVID-19

96

17.5% T-Helper-1 Cell 18-38

Total T-Helper-17 30-90
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Permeability/
Dysbiosis

Tight Junction 
Damage

ARRAY 2
Intestinal Antigenic 
Permeability Screen

ARRAY 22
Irritable Bowel/
SIBO and more

Bacterial
Cytotoxins

IgG, IgM, IgA

Cytoskeletal
Proteins

IgG, IgM, IgA

ARRAY 20
Blood Brain Barrier 

Permeability
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The Cyrex System® is a highly 
interconnected system, focused

on barrier integrity and
environmental triggers.
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A mechanism for
AD pathogenesis 
combining blood-
barrier breakdown, 
the presence of Ab42 
and the presence of 
neuron-binding 
autoantibodies in the 
serum. 
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ARRAY
18



1.31

3.74

2.32

2.24
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1.52

1.03
2.13
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Stage 4-5 Alzheimer’s
Significant memory 
impairment
RF positive
RNP positive
Total IgE >1000

56.4 28.0-55.00

% NK Cell 15.7

8.6

3.0-15.0

2.0-7.0

% NKT 0.6 1.0-6.0

12.6% T-Helper-2 Cell 6.0-12.0

% T-Helper-17
96 30-90Total T-Helper-17

% T-Helper (CD4) Cell

5.0CD4/CD8 Ratio 1.0-4.0

% Cytotoxic NK Cells 14.6 2.0-10.0
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The most challenging aspect of autoimmunity is
to identify the early events that trigger immune
dysregulation and autoimmunity.



NMI 2021  60



NMI 2021  61



Factors that regulate Treg cells, repair immune tolerance, and prevent autoimmunity
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