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Learning Objectives

* Describe different types of DTC testing

* Compare DTC tests to tests performed in the traditional hospital setting from a
qguality perspective

* |dentify benefits and limitations of DTC testing

* Discuss what laboratory professionals can do to support safe and effective DTC
testing to the general public
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Hospital/Clinic lab testing- brain to brain loop
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Results are provided

to the patient and
interpreted by the
physician
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Physician
orders a test

I!

Test is analyzed in
Hospital/Clinic Laboratory

\.J

Patient comes to
Hospital/Clinic
Laboratory to have
blood collected
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Error sources and error rate

POSTANALYTICAL

19-47 % PHASE ’ PREANALYTICAL 46-68 %
) !mproper reference PHASE * Incorrect test order
mtervaﬂ * Patient identification error
e Excessive TAT * Patient preparation

* Transcription error
* |Incorrect result
interpretation

e Delay in reporting II
critical values !

e Failure in reflexing test
\ 7-13 %
Reagent deterioration
Sample mixed up
ANALYTICAL * Equipment failure
PHASE e Analytical interference

* Mislabeling of the test tube

e Sample collection error

* Incorrect handling of the samples
* Transport error
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Regulatory oversight of Laboratory Testing

= {7.. Code of Federal Regulations (3.
HHS NALIONAL A point in time eCFR system \:“j?

i Title 42 W

Displaying title 42, up to date as of 9/08/2022. Title 42 was last amended 8/29/2022. view historical versions

HIPAA

Go to CFR Reference Go
Title 42  Chapter IV ~ Subchapter G /' Part 493 Previous / Next / Top
CMS FDA CDC NIH -
= Table of
Contents &l view table of contents for this page
!
! Details
CLlA o PART 493 - LABORATORY REQUIREMENTS
] 5 Print/PDF
t Authority: 42 10.5.C. 2633, 1302, 1395x(e), the sentence following 1395x(s)(11) through 1395x(s)(16).
D D'SPIEY Source: 55 FR 9576, Mar. 14, 1990, unless otherwise noted.
Options

Source: 57 FR 7139, Feb. 28, 1992, unless otherwise noted

Medica re G Subpart A - General Provisions

- - - E Timeline
§ 493.1Basis and scope.
- -
5 Medlcald Eopallae This part sets forth the conditions that all laboratories must meet to be certified to perform testing cn
- Compare human specimens under the Clinical Laboratory Improvement Amendments of 1988 (CLIA). It
a Dates implements sections 1861(e) and (j}, the sentence following section 1861(s)(13), and 1902(a)(9) of the

Sacial Security Act, and section 353 of the Public Health Service Act, as amended by section 2 of the
Taking Essential Steps for Testing Act of 2012. This part applies to all Iaboratories as defined under
Pub_\ished “laboratory” in § 493.2 of this part. This part also applies to laboratories seeking payment under the
1 Edition Medicare and Medicaid programs. The requirements are the same for Medicare approval as for CLIA
certification.

e Laboratory according to CLIA (Clinical Laboratory Improvement Amendments):
Any facility that examines human specimens for the diagnosis, prevention, or treatment of any
disease or impairment of or the assessment of the health of human beings

https://www.ecfr.gov/current/title-42/chapter-1V/subchapter-G/part-493#p-493.15(c)
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What is the role of Accrediting Bodies?

HHS
HIPAA
CMS FDA cDC NIH _ / 5 CAP
& AccrepiteDy BK
- CLA % COLLEGE of AMERICAN PATHOLOGISTS ::
Medicare \ y -
CAP
Medicaid Joint Commission
S COLA

e Accreditation organizations (CAP) enforces CLIA laws

* CAP provides oversight and assistance with quality of laboratory medicine
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How Clinical Laboratory ensures quality?

Across test system:

Statistical quality

Proficiency testing Method validation Quality indicators
control
In a sample:
T Running a sample )
HIL indices Delta checks 8 P Implausible values

in duplicate

* HIL: hemolysis, icteric and lipemia
* Delta checks: comparison of laboratory test results with results obtained on previous samples from the same patient
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DTCT versus DAT (direct access) testing

Results are provided
to the costumer and
interpreted by the
consumer

Order
Kit

Consumer

DTC
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Testing is performed
in the laboratory

Specimen is
collected by
the consumer
and sent to
the company

Results are provided
to the costumer and
interpreted by the
consumer

DAT

Order
Kit

Consumer

./

Testing is performed
in the laboratory

Consumer is
instructed to
visit a
commercial
laboratory
where blood is
collected

4




Types of DTCT/DAT?

* |Information available online: Csentfetic
esting

Explore Our Lab Tests | Labcorp OnDemand

Order Your Own Lab Tests & Blood Tests Online |
Quest® (questhealth.com)

© labcorp OnDemand Shop Tests

RegisterKit View Results About Signin Q W

Vitamin D Test

Shop All Tests

Q AllTests  AnnualWellness  Fertility & Sexual Health ~ COVID-19  Nutrition & Vitamin Health  Allergy ~ Diabetes  General He:

>

e . .
. Nutrition Immunit
i T Filter & Sort
vy and &

m .] itami Infecti

Men's Health Test Women's Health Test Quantitative hCG Pregnancy

This blood test for men offers a comprehensive This women's health test gives you wellness. Test Test Details

look at your wellness. insights from the inside out When you're expecting, an hCG blood test il

help you know for sure. T sample Type: Blood fE] Collection Method: In person ata Labcorp location Preparation: No special preparation is needed
@) Age:18+ [ Results: 1day from when your sample arrives at our
lab
$199 $199 s O
a HSA/FSA: Accepted a Testmust be taken by purchaser
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Government Oversight of DTCT/DAT

* Inthe US, DTC lab testing is regulated at the federal and state levels

HHS

HIPAA * States permitted to perform DAT: AK, AR, DE, DC, [N, |A, KS, LA, MN, MS, MO, MT, ME,
NM, NC,ND, OH, OK, SD, UT, VT, WAWV, WI, TX, VA,

* States with some limits on DAT: AZ, CA, CO, FL, IL, ME, MD, MA, NV, NJ, OR, NY.

CMS CDC NIH » States where DAT is prohibited: AL, CT, GA, HI, ID, 1A, KY, M1, NH, PA, RI, SC, TN, WY.

Medicare
Medicaid

* FDA reviews tests for moderate to high-risk medical purposes (23andme — health predisposition,
pharmacogenetics, carrier status) but does not review wellness, ancestry or low risk

e Federal Trade Commission (FTC) - investigates deceptive marketing practices and false claims
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CAP checkl

Laboratory General

Checklist

CAP Accreditation Program

© 2024 Cardinal Health. All Rights Reserved.

INTERNAL USE ONLY

1S

L

DIRECT-TO-CONSUMER TESTING

NOTE: Direct-to-consumer (DTC) tests are defined as tests that are requested or ordered by the consumer. It is
also commonly referred to as "direct access testing” or "consumer initiated testing. "

All applicable requirements in other areas of the checklists apply to direct-fo-consumer testing. This checklist
section applies only to laboratories subject to US regulations. This checklist section does not apply to health
fairs.

Inspector Instructions:

READ *  Direct-to-consumer testing policies and procedures
: ®* Sampling of direct-to-consumer laboratory reports

GEN.41460 DTC Jurisdiction Phase II
E The laboratory performs DTC testing and reports results of DTC tests only in jurisdictions
where such testing is lawful.

NOTE: No less than every two years, the laboratory must verify which jurisdictions permit DTC
testing if it provides direct-to-consumer testing. The scope of testing performed must be limited to
those allowed under the applicable law.

Evidence of Compliance:
“  Record that the laboratory has reviewed applicable laws/regulations

GEN.41475 DTC Report Phase I

The test report includes test results, reference intervals, interpretation as applicable, and
limitations of the test, as applicable, in language readily understandable by a lay person.

GEN.41485 DTC Report Phase Il

The test report includes information that helps the consumer to contact a licensed health
care professional about the clinical significance of the test result.

NOTE: This information may consist of the name, phone number, and email address of a health
care professional. Alternatively, it may be the phone number of an office at the laboratory or
medical center or website that can provide confact information to the consumer.




Advantages of DTCT/DAT
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Limitations of DTCT/DAT
A

T |
interpretation scientific literacy physicia Pprop
genetics of tests
Burden to the Reliability of the Lack of FDA

Privacy concerns

healthcare system results oversight
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Currently, FDA does not review
laboratory developed test

* |f the single [aboratory created and performed the test, FDA does not review these tests

* FDA proposed a rule to regulate laboratory developed tests with the support of CMS and CAP

e Theranos Scandal:

900,000 patient results which were subsequently voided
CLIA certificate, but their assays were treated as LDT (no FDA oversight)

Only 1 FDA approved test- herpes simplex virus out of 200 promised tests
No CAP accreditation

CMS inspection revealed issues with:
e (Quality management system (QC and PT)
e Accuracy of patient results
* Missing competencies on laboratory personnel
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.l"'.b-hl'_'ll'_l-_’l'lll'_'lr'l f-:Jr “
ADLM
Lal:lnrati:ur', r"1l.='l:|li.'ll'll.='

» Supports DTC laboratory testing services that have demonstrated analytical and clinical
validity and utility

* Recommends that only CLIA-certified laboratories perform DTC testing with sufficient
information provided to the consumers

e Supports Federal Trade Commission (FTC) enforcement against DTC providers engaging
in false and misleading marketing practices

* Urges CMS and FDA to ensure DTC providers disclose sufficient information about their
products

* Encourages evaluating test results as part of an overall health assessment with
healthcare provider

https://www.myadlm.org/advocacy-and-outreach/position-statements/2019/direct-to-consumer-laboratory-testing

A4
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Types of DTCT/DAT?

Genetic
testing

Diabetes

Nutrition Immunity
and &
vitamin Infectious
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DTC- Genetic Testing

* Growing rapidly due to large decrease in sequencing costs and increasing public data on human
genetic variation (in 2018, 26 million consumers)

* Testing options: ancestry
* Ancestry: 23andMe, Ancestry.com, Family Tree DNA... \V7Veritas
* Health Conditions: 23andMe, Veritas \
* Fitness and Athletic Performance: CircleDNA, Fitness Genes, simplified Genetics... FITNESS

» Several countries in Europe (e.g. France and Germany) banned DTC-GT

Not used to diagnose

* Genetic counselling is important for result interpretation

18 © 2024 Cardinal Health. All Rights Reserved.




History of DTC-GT Ve than 2¢

million
consumers
have_
GAO report FDA approves contributed
released:; DTC-GT DNAto
2003 DTC . 2006 FDA |n|t|ates 2013 Carrier 2017 COmmerCIa| 2020
companies regulatory screens and ancestry
‘ founded ‘ oroceedings database ‘
Human ‘ GAO initiates FDA sends FDA approves FDA approves DTC-
8e”,0”]ce 'V}VS_SI'_’CC':gat'O” cease and DTC-GT GT clearance for
projec 0 desist letters enetic harmacogenetics
complete 2005 companies 2010 2015 Pg1ealth ok 2018 Eeport 8
tests
Contradictory Risk Predictions for Prostate Cancer and Hypertension
R

GAO: government accountability office
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Single Nucleotide Polymorphisms (SNPs)

Common genotype
TTaTeeT;gT;aTaTTéT No effect on
N _

f ( \\ AACAGGATJABCATCACAACA protein function
( \l\\) ' LUl L L]l Lo L]l
Chromosomes'\
S = / } .
N S Variant genotype
- ,/Nucleus { G| No effect on
{ cel Person 1 . protein function
"7 Deoxyribonucleic acid (DNA) L
a  GCCGACGTTGTCCTAGTCGTAGTGTTGTCCTAGT
PR ; -
AV CGGCTGCAACAGGATCAGCATCACAACAGGATCA Gi Negative effect
Person 2 — :
¢ on protein
function

https://www.genome.gov/about-genomics/educational-resources/fact-sheets/human-genomic-variation

A4
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Complex versus Mendelian Diseases

High |Mendelian Diseases

B- O Cystic fibrosis
Sickle cell anemia
é) ‘ &) ﬁ Factor IX deficiency
Magnitude
of gene(s)
effect on Complex Diseases
disease -
B a0 Type 2 diabetes
0 O oo ypd' lar di
= DOE ® Cardiovascular disease
O
S5 E].{'jEl a OO Stroke
Low Frequency in population High

Juran et al. Applying genomics to the study of complex disease. Semin Liver Dis. 2007 Feb;27(1):3-12
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Sequencing vs. Genotyping Technology

-w
DNA Sequence DNA Sequence 1 DNA Sequence 2
TTAGACTAGAGC CCAAGGAAAT TTAGACTAGAGC TTAGACTAGAGC
GGGGCTGTTGAC AAACTATTATA GGGGCTGTTGAC GGGGCTGTTGAC G
ATAAATTATTGT GTAATAATTAA ATAAATTATTGT ATAAATTATTGT
ACAATCCTTCAAC TTATATTGTTTA ACAATCCTTCAAC ACGCCCTTCAAC-
GTGCCCCACGG TCAATATAGTATTT GTGCCCCACGG GTGCCCCACGG
TGGCACCTGA AAATCGTGTAAAA TGGCACCTGA TGGCACCTGA
GGAGGGGCACA AAAATATATATTT GGAGGGGCACA GGAGGGGCACA
 Known and unknown variants  Known variants
 Method used by clinical labs e DTC-GT

https://goldbio.com/articles/article/Types-of-PCR-used-for-Genetic-Research
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FDA-Authorized DTC Genetic Tests

Genetic Health

Risk Test Pharmacogenetic Carrier Screening
« BRCA1/BRCA2 (selected variants) Gene Variants * Bloom syndrome
* Hereditary Thrombophilia
* Alpha-1 Antitrypsin Deficiency e CYP2C19%*2, *3, *17
* Late-onset Alzheimer’s Disease e CYP2C9 *2, *3, *5 *g
e Parkinson Disease  CYP3AS5 *3
* Gaucher Disease Type 1 « UGT1A1l *6, *28
* Factor Xl Deficiency  DPYD *2A
* Celiac Disease e TPMT *2, *3C
* Glucose-6-Phosphate-Dehydrogenase e SLCO1B1*5
Deficiency .

CYP2D6 *2, *3 ...
* Hereditary Hemochromatosis

* Early-Onset Primary Dystonia

https://www.fda.gov/medical-devices/in-vitro-diagnostics/direct-consumer-tests#list
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Non-FDA-Authorized DTC Genetic Tests

Genetic Health

Risk Test Pharmacogenetic Carrier Screening
* Type 2 Diabetes
e Skin cancer (Melanoma) e Cystic fibrosis
* Anxiety e Sickle Cell anemia
* Coronary Artery Disease * Glycogen Storage Disease
* Gallstones * Limb-Girlde Muscular Dystrophy
* LDL Cholesterol * Hereditary Fructose Intolerance
* Panic Attacks e D-Bifunctional Protein Deficiency
* High blood pressure * Maple Syrup Urine Disease
* Nonalcoholic Fatty Liver disease * Fanconi Anemia Group C
* Kidney Stones .
* Migraine

24 © 2024 Cardinal Health. All Rights Reserved.
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What do DTC-GT results mean?

* Genetic variant detected-
not likely increased risk/increased risk

e Genetic result is associated with
increase likelihood of X

* Positive carrier result-
pass this variant to your children

* Genetic variant NOT detected
(still could have a variant not covered by
this test) does not mean no risk

e Genetic variant NOT detected
e Sickle cell anemia

© 2024 Cardinal Health. All Rights Reserved. INTERNAL USE ONLY

Caused by the variant in this
report

Caused by variants in other genes
not in this report

Caused by other factors
not in this report

34 out of 100 diagnosed with X
no diagnosis of X

A4
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Professional organizations on DTC-GT

4/,/

&) ACMG

American College of Medical
Genetics and Genomics

Translating Genes Into Health®

“Due to the complexities of genetic
testing and counseling, the self-ordering
of genetic tests by patients over the
telephone or the Internet, and their use
of genetic “home testing” kits, is
potentially harmful. Potential harms
include inappropriate test utilization,
misinterpretation of test results, lack of
necessary follow-up, and other adverse
consequences.”

)

-1
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National Society of SR

Genetic'©
Counselors

“NSGC advises consumers to consider
the risks, limitations, and
psychological implications of genetic
testing for themselves and their
families before purchasing an at-home
genetic test.... Results obtained
through DTC-GT should be reviewed
with a genetics specialist, as some
findings may need to be confirmed in
a clinical laboratory before being used
in healthcare decision-making”
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Professional organizations on DTC-GT

)

-1

&) ACMG

American College of Medical
Genetics and Genomics

Translating Genes Into Health®

“Due to the complexities of genetic
testing and counseling, the self-ordering
of genetic tests by patients over the
telephone or the Internet, and their use
of genetic “home testing” kits, is
potentially harmful. Potential harms
include inappropriate test utilization,
misinterpretation of test results, lack of
necessary follow-up, and other adverse
consequences.”
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National Society of ;|

Genetic'\y
Counselors

“NSGC advises consumers to consider
the risks, limitations, and
psychological implications of genetic
testing for themselves and their
families before purchasing an at-home
genetic test.... Results obtained
through DTC-GT should be reviewed
with a genetics specialist, as some
findings may need to be confirmed in
a clinical laboratory before being used
in healthcare decision-making”

&

ASHG

American Society of
Human Genetics

Quality: concern with
analytical and clinical
validity

Claims: may in some
cases be exaggerated
or unsupported by
scientific evidence




High rate of False Positives in DTCT-GT

COL3A! CHEK2
(n=1)

Confirmed

Figure 1 False-positive variants in dinically actionable genes. The pie chart on the left indicates of the vanants analyzed, 0% were confirmed
and 40% were false positives. The pie chart on the right shows which genes were involved with the false-positive cases and how often those false calls
were detected in this study.

Table 3 Classification discrepancies

Gene Variant DTC/third party”  Ambry” ClinVar-  ESP* 1000 Genomes®  dbSNP'
AT p.MI1040Y (31184 G) Incraased risk Benign Berign 1.36% 0.95% 1.48%
BRCAT p.Q356R (c.1067A = G) Ircraased risk Berign Benign 4.59% 2. 81% 3.97%
BRCAZ p.M372H {11144 C) Irncraased risk Benigin Berign 2332% 2426% 24.44%
COL3AT pABIET (c.2092G = A) Ircraased risk Berign Benign 21.39% 21.16% 19.16%
coLsAr £ B55-86B9C =T Irncraased risk Deep intronic—benign M BA BLAA M
COL5AT cB54+2749A =G Incraased risk Deep ntronc—benign MNA WA MAA MNA
coLsAr C18274399C =T Irncraased risk Deep introne—yvIUS M BA BLAA M
COL5AT c1B27+1142T = C Ircraased risk Deap ntronkc—bengn MNA A MFA MNA

DTC, direct to consumer; M, not available; VUS, variant of unknown significance.

aviarant classification provided by the DTC company or a third-party interpretation senvice. bVanant dassification provided by Ambry. cVariant dassification provided in
ClinVar (clinical laboratory submissions only). dExome Sequencing Project population frequency database. 21000 Genomes population frequency database. fdbSMP popu-
lation frequency database.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6301953/
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23andMe two-sided market model

-
- -

-----
- -~

( \ ," 2) Seli-reported mformation '-‘ ( \ ," '.‘ ( \
¢ 3) Webbehavior nformation ’ o % .
:' 8 F ial transaction ' 'rwo_sded platfom J i %(‘BJQP\‘ﬂ?d sy onmmation A
Consumer ! 5 Commercial contract : 23andMe : 8 t\‘”;’; :“ °”":§_"" : : Business
N M ' 3 ) Yo oY o '
People s  6) Informed (Research) consent | : i i il | Private or public
' »> : . : - - > '
‘ : Genetic testing : i | research laboratory
' < 1 15 Data banking ' & ;
\ / . Genetic information ’ \ ) 3 1) Scentfic publication ’ k J
‘\ Health repon ;' 2) Fimancial transaction ,"
“ - Ancestryreport ; " 3) Commercial patent? /
*, K ‘. 4) Operating beense”?
“Business to Consumer” “Business to Business"
23andMe/Consumer 23andMe/Research laboratory

Stoekle et al. 23andMe: a new two-sided data-banking market model. BMC Medical Ethics. 2016.
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Consumer

Reports’
2020 Consumer reports survey

Home Genetic Testing:
A Nationally Representative Multi-Mode Survey

e 2000 U.S. adults were surveyed regarding DTC-GT

October 2020 Results

* 20% taken a DTC-GT: ancestry, general curiosity or as a gift
* 80% did not take the DTC-GT due to: no interest, too expensive, worries about the privacy of data

How accurate do you believe the results of home genetic tests are?

e | e
* Believe in the results: —
S
Very inaccurate 5
Somewhat inaccurate 16
Somewhat accurate f1
Very accurate 18

* Understanding of privacy

Federal medical privacy laws, such as HIPAA, protect the results of commercial home genetic tests
Is this true or false?

Genetic information collected by home genetic testing companies cannot legally be shared with
other companies, such as life insurance companies

. Is this true ar false?

Total Total

B4 %
True 52 True B0
False 48 False

40
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Personal experience

- ; SR Ty o s ety
5 A o L o
/ A

PROS

* Educational experience
* Data and report well presented

* Easy to collect the specimen

CONS
* Lots of questions to answer in the questionnaire
* 50% confidence interval
* Reference range
* Long time to get the results/anxiety

* Needed the input from the professional
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Wellness and Trait reports

Wellness report

Alcohol flush reaction
Caffeine Consumption
Cat/Dog allergy

Deep sleep

Genetic weight
Lactose intolerance
Muscle composition
Nearsightedness
Saturated fat and weight
Seasonal allergies
Sleep movement

32 © 2024 Cardinal Health. All Rights Reserved.

Trait reports

Ability to match musical pitch
Asparagus odor detection
Bitter taste

Bunions

Cheek dimples

Cilantro taste aversion
Cleft chin

Dandruff

Earlobe type

Eye color

Fear of heights

Fear of public speaking
Finger length ratio

Flat feet

Freckles

Hair photobleaching
Hair texture

Hair thickness

Ice cream flavor preference
Light or dark hair
Misophonia

Mosquito bite frequency
Motion sickness
Newborn hair

Photic sneeze reflex

Red hair

Skin pigmentation
Stretch marks

Sweet vs salty

Toe length ratio
Unibrow

Wake-up time

Widow’s peak

A4
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How can laboratory professional support

DTCT/DAT?

e Educational initiatives (conference, webinars,
involvement with publishing the studies)

* https://labtestsonline.org/

e https://www.genome.gov/For-Health-
Professionals/Provider-Genomics-Education-
Resources/Healthcare-Provider-Direct-to-
Consumer-Genetic-Testing-FAQ

e European Federation of Clinical Chemistry and
Laboratory Medicine (EFLM) efforts:

EURQOPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABCRATORY MEDICINE

Produced by

[ The Association for
Clinical Biochemistry &
Laboratory Medicine

LAB TESTS ONLINE"®

Peear Reviewed - Non-Commercial = Patient Centred

WHOWEARE ~ CALENDAR ~ EFLM PUBLICATIONS EURCLABNEWS CONTACT

Terms of reference
» Education of laboratory specialists, law makers, and notified bodies how patients' safety is guaranteed in IVD testing
+ Aid IVD vendors, testing services, and patients/consumers with the "intended use” of certain IVD testing services
+ Developing standards to be met when DTCT data has to be used for healthcare

+ Recommendations for or against the use of certain IVD tests as DTCT

https://www.eflm.eu/site/who-we-are/task-forces/tf-direct-to-consumer-testing

© 2024 Cardinal Health. All Rights Reserved. INTERNAL USE ONLY
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https://labtestsonline.org/
https://www.genome.gov/For-Health-Professionals/Provider-Genomics-Education-Resources/Healthcare-Provider-Direct-to-Consumer-Genetic-Testing-FAQ
https://www.genome.gov/For-Health-Professionals/Provider-Genomics-Education-Resources/Healthcare-Provider-Direct-to-Consumer-Genetic-Testing-FAQ
https://www.genome.gov/For-Health-Professionals/Provider-Genomics-Education-Resources/Healthcare-Provider-Direct-to-Consumer-Genetic-Testing-FAQ
https://www.genome.gov/For-Health-Professionals/Provider-Genomics-Education-Resources/Healthcare-Provider-Direct-to-Consumer-Genetic-Testing-FAQ
https://www.eflm.eu/site/who-we-are/task-forces/tf-direct-to-consumer-testing

summary

e DTCT/DAT can have clinical utility

* False positive results do exist so interpret results with caution
* Genetic testing should be interpreted by genetic counselor

* Accredited laboratories are key to ensuring quality

* FDA-authorized tests have good analytical and clinical validity but
variable clinical utility

* Be aware that some claims made regarding DTC-GT can be o
exaggerated or unsupported by scientific evidence

* Big Thanks to Dr. lyare Izevbaye — molecular pathologist from Emory
University and Dr. Molly Accola — senior laboratory development
specialist in molecular pathology lab at UWHealth in Madison WI
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CardinalHealth

Thank you!

Kornelia Galior PhD DABCC

kgalior@emory.edu
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