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PGX TESTING AKA
PHARMACOGENETICS
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~" PERSONALIZED MEDICINE IS IMPACTING
~ THE WORKERS COMPENSATION INDUSTRY
FROM ALL ANGLES: SCIENTIFICALLY,
FINANCIALLY, COMPLIANTLY, OBJECTIVELY
AND COMPASSIONATELY!
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t’s far more important to knowsg

what person the disease has
than what disease the person
as. - Hippocratesi
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> 4.5 BILLION PRESCRIPTIONS AYEARIN THE U.S. 1

- At least 50% of patients do not receive the proper
medication or endure trial and error to find the right
prescription?

- $136 billion annual cost in adverse drug reactions

(ADRs)
)
Yet, 99% of people have actionable genetic variants . |
that help predict medication response =N

1. According to IMS Institute for Healthcare Informatics
2. Spear BB, Heath-Chiozzi M, Huff J. Trends Mol. Med.7, 201-204 (2001).

THE VALUE OF MEDICATION RESPONSE TESTING



For every person a medication helps, from 3 to 24 people don't benefit at all

1. ABILIFY aripiprazole) 2. NEXIUM (esomeprazole) 5. CYMBALTA (duloxetine) 6. ADVAIR DISKUS (fiuticasone propionate) 1 thmm
Schizophrenia Heartburn Depression Asthma
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Trial and error prescribing in search of the right medication is:

» Inefficient * Inconvenient * Expensive * Dangerous

There Is a better wa
IMPRECISION MEDICINE



PHARMACOGENOMICS

The study of genetic variations that influence
iIndividual response to drugs (receptors)

INDIVIDUALIZED RESULTS |
ONESIZEFITS ALL '3 \MPROVED EFFICACY

ADVERSE DRUG REACTIONS (ADRS) & ENSURE MAXIMUM EFFICACY & THAT THE

ADVERSE DRUG EFFECTS (ADES) “oPioID PAIN PATIENT IS TAKING THE APPROPRIATE
ANALGESICS ARE MOST COMMON CONTRIBUTOR OF ADE'S MEDICATION



PAIN MANAGEMENT

. Acute pain

First 30 days on new opioid likely critical. Dose reductions may be as informative as
med changes

Sound management in acute phase establishes clinical foundation for chronic pain later
on

» Chronic pain
Unmanaged chronic pain can contribute to workplace injury, morbidity
Costs elevated early on and never return to baseline

. Data from large 2000 person retrospective study examining link between opioids
and ADRs nearly complete



MAJOR DEPRESSIVE DISORDER (MDD): 10,000 LIVES

TRIAL AND ERROR PRESCRIBING DRIVES SIGNIFICANT, AVOIDABLE COSTS

700 members
(7% MDD prevalence)

15t line antidepressant

treatment

329 members

Trial & error prescribing

resistance

8-12
weeks

For illustration only
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Treatment resistant

$7,040,600

Total costs



MAJOR DEPRESSIVE DISORDER (MDD): 10,000 LIVES

ONEOME RIGHTMED TEST CAN REDUCE THE GUESSWORK—AND THE COSTS

700 members 329 members

(7% MDD prevalence)
15t line antidepressant PGx-guided prescribing
Treatment resistant
$5,641,363
Reduced costs
O 7:1 RO
8—-12 8—-12 SAVINGS

wesks e $1,399,237

~$11 PMPM




TESTING SAVES LIVES & MAKES PEOPLE
HEALTH .

WORKERILEN

ORGANIZATION MANAGING
L]

P A

TOTAL PAYER POPULATION
$1,000,000

% OF INITIAL UTILIZATION
1% = 10,000 PEOPLE
$75.00

= AVERAGE
COST PER RX

SUBOPTIMAL SCRIPTS
ELIMINATED PER PATIENT

PERYEAR: 2

IMPACTING ANNUAL
& HEALTHCARE EXPENSES

NO OF CRITICAL HOSPITAL EVENTS
CAUSED BY ADRS AVOIDED
100 (10% OF ITEM 3)

$25,000.00

TOTAL PAYER POPULATION

$132,500,000.00

= PROJECTED SAVINGS OVER
YRS (MAINTAINING %)

$1,325,000,000.00

= PROJECTED SAVINGS OVER
3 YRS (INCREASING TO 10%)



WHY COMBINE PGX TESTING
WITH MEDICARE SET ASIDES?

* ELIMINATE HOSPITAL READMIT TANCE EXPENSES CAUSED BY ADRS

* LOWER THE AMOCOURNT OF SERIOUS INJURY OR DEATH CAUSED FROM ADRS

* EMNSURES PHYSICIANS VWRITE THE CORRECT PRESCRIPTIONS THE FIRST TIME

* ADDRESSES SUBOPTIMAL MEDICATION DISPEMNSING THAT RESULTS FROM
EMPIRIC PRESCRIBING

* SUBOPTIMAL MEAMNS: Lo

-"- MEDICATIOMNS THAT DONT WORK

* MEDS THAT PROLOMNG OR CREATE ADDITIOMAL TREATMENMT COSTS

* MEDS THAT CONTRIBUTE OR CAUSE ADRS RESULTING IM SICEMESS. HOSPITALIZATIHOM
ARNMDOR RE-ADMISSION (PEMALTY) OR FPWENT
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Risk (SLCO1B1 $21T>C T/T Mormal Furnction) Evidence Leval Actionable
are not expected to be elevaled, and unbess other genebs of circumstantial risk faciors
in can be prescribed at standard FOA-recommended starting doses and adjusied based on disease-

FDA recommends against the use of the 80 mg daily dose unless the patient had already
dose for 12 months without evidence of myopathy. Other myopathy predisposing factors imcludie

Guidance
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podies. (CRIC, DPVWG, FOA, EMA). Recommendations ane suitable for implementation in a dnical sefling. Gusdelings may Shangs 8s

e kncwledkge AnSes.
Informative - Thens ane nsufficent or conragiclony indings documenting the mpact of a ghven genetic pobrmonphesm or drug
imMeraction. Recommendabons ang misrmative and implemenaton in a cdmical setirg is epficnal

Risk Management

" Thrombophilia
Mo Increased Risk of Thromibosis
The patient does not carry the Factor W Leiden G1681A mutation or Facior 11 G20210A, mutaton (wild-type).

The patient's rik of thrombosis is not increased (average risk of clofting is about 1 in 1000 fior anyone in a year). Howewer,
because this est cannat fingd all of the inherted reasons for abnormal clottng, other factors may affect this risk assessment.

Unless other genetic andior cincumstantial risk factors ane present (e.g.. smoking ar cbasity. .. ), estrogen-contairmng
eontraceptive and hormone replacement therapy can be used by the paticnt.

" Hyperhomocysteinemia - Thrombosis
Mo Increased Risk of Hyperfromocysiesnemes
The patien! does not camy the MTHFR CETTT or MTHFR A129805 mutation (wild-typa). MTHFR enzyme activity i ol
wWith a normal MTHFR activity, this patient is unlikely to have elevaled plasma levels of homocy steine, which is a known nisk

factar for cardiowascular diseases and thrombosis, Unless other risk factors are present. the patient is nol expected 1o have
an increased risk for venous Thromboembolisam (WTE].

MTHFR enzyme activity is noomal




EXAMPLE 1

Potentially Impacted Medications

Dresvenlafaxins (Pristiq)
Druloxetine (Cymbaita)
Fluoxetine (Prozac, Sarafem)
Levomilnadipran {(Fetzimal)
Mirtazapine {(Remenomn)
Sertrafine {Zoboft)
Wortioxetine (Brintelfic)

Aripiprazole (Abilify)

Tloperidons (Fanapt)
Paliperidone (Invega)
Thicridazine {Mellaril)

Antipsychotics
Clobazam (Onfi)
Clonazepam (Klonopin)

Benzodiazepines

Amitriptyline (Elawil}
Citalopram (Celexa)
Clomipramyine {Anaframil)
Desipramine [ Mornpramin)
DoncepEn (Silenor)

Escitalopram (Lexapro)

Paroxetine (Paxil, Brisdelle)
Trimipramine {Surmmontil)

Wenlafaxins ((Effexor)

Clozapine (Clozaril)
Haloperidol (Haldol)
Risperidone (Risperdal)

Olanzapine {Zyprexa)
Perphenazine (Trilafond)
Pinvozide (Crap)

Tetrabenazine {(Xenazine)

Diazepam (Valium)




EXAMPLE 1 CONT

F Escitalopram (Lexapro)
Insufficient Reponse to Escitalopram (CYP2C19 *1/*17 Rapid Metabolizer) Evidence Level: Actionable

Monitor plasma concentration and titrate dose to a maximum of 150% in response to efficacy and adverse events or select
alternative drug.

Venlafaxine (Effexor)
Non-Response to Venlafaxine (CYP2D6 *2/*2 XN Rapid Metabolizer) Evidence Level: Actionable

The patient is unlikely to achieve adequate serum levels of venlafaxine and O-desmethylvenlafaxine when taking standard
doses of venlafaxine. Consider alternative drug or increase venlafaxine dose to a maximum of 150% of the normal dose
and monitor venlafaxine and O-desmethylvenlafaxine plasma concentrations.

Citalopram (Celexa)
Insufficient Response to Citalopram (CYP2C19 *1/*17 Rapid Metabolizer) Evidence Level: Actionable

The patient may not respond to usual doses. Monitor plasma concentration and increase dose to a maximum of 130% in
response to efficacy and adverse events or select alternative drug.




EXAMPLE 2

Category
Fibromyalgia Agents

Muscle Relaxants

Milnacipran (Sawella)

Cyclobenzaprine (Flexeril, Amrix)
Metaxalone (Skelaxin)

Celecoxib (Celebrex)
Flurbiprofen (Ansaid)
Meloxicam (Mokbic)
Piroxicam (Feldene)

Alfentanil (Alfenta)
Buprenorphine (Butrans,
Buprenex)
Fentanyl (Actiq)
Hydromorphone {Dilaudid,
Exalgo)
Meperidine (Demerol)
Oxymorphone (Opana,
MNumorphan)
sufentanil (Sufenta)
Tapentadol (Mucynta)

Carisoprodol {Soma)
Tizanidine (Zanaflex)

Dihydrocodeine {(Synalgos-DC)
Hydrocodone (Wicodin)
Methadone (Dolophine)
Morphine {(MS Contin)
Oyocodone (Percocet,

Oy contind

Codeine (Codeine; Fioricet with
Codeine)
Tramadol (Ulram)




EXAMPLE 2 CONT

Tramadol (Ultram)
Increased Response to Tramadol (CYP2D6 *2/*2 XN Rapid Metabolizer) Evidence Level: Actionable

The patient is at high risk of toxicity when taking tramadol at standard dosing. Consider reducing tramadol dose by 30%.
Careful monitoring for side effects and weekly titration are recommended. If toxicity, consider alternative opioids other than
codeine or consider a non-opioid analgesic such as a NSAID or a COX-2 inhibitor. Unless contraindicated, available
alternative opioids not sensitive to CYP2D®6 function include: Fentanyl, Morphine, Hydromorphone, Oxymorphone and
Tapentadol.

Hydrocodone (Vicodin)
Possible Altered Response to Hydrocodone (CYP2D6 *2/*2 XN Rapid Metabolizer) Evidence Level: Informative

Increased conversion of hydrocodone to the more active metabolite hydromorphone is expected in CYP2D6 rapid
metabolizers. Usually, adequate pain relief without an increase in adverse events can be achieved by using standard or
lower hydrocodone doses. Other opioids not metabolized by CYP2D6 (i.e. morphine, oxymorphone, buprenorphine,
fentanyl, methadone and hydromorphone) may also be considered if excessive side effects are reported.

Cyclobenzaprine (Flexeril, Amrix)
Mormal Response to Cyclobenzaprine Evidence Level: Informative
Pharmacogenetic guidance: Cyclobenzaprine is excreted primarily as a glucuronide via the kidney and as a M-

demethylated metabolite by CYP3A4, CYP1A2, and to a lesser extent CYP2D6. Due to the minor involvement of CYP2DE6
in the metabolism of cyclobenzaprine, the polymorphism of this enzyme is not of concern in its the clinical use. No
genetically guided drug selection or dosing recommendations are available.










QUESTIONS?




