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Health & Science

Can genetic testing help doctors
better prescribe antidepressants?
There’s quite a debate.

In the race to use genetic tests to predict
whether antidepressants will work,
science might be getting left behind

B8y REBECCA ROBBINS @rebeccadrobbine / SEPTEMBER 28, 2018

Sept 28, 2018 Stat News; March 31, 2019 Washington Post 59 L}ﬂ'{}rgﬁvﬁgg



OBJECTIVES

Review background of pharmacogenetics

Evidence base for use in antidepressant
guidance

Current guidelines
Review logistics of tests available
Recommendations for practice

M Uw PACC
©2019 University of Washington



CASE

A 33 yo male with a history of MDD, recurrent
presents to his PCP with a depressive sxs after a 2
yvear period of stability. He is not currently on
medication. His PHQ9 is 20; he denies Sl but
endorses multiple neurovegetative sxs. He
reports multiple prior med trials with various
SSRIs (escitalopram, citalopram, fluoxetine, and
sertraline), but reports ‘none really worked for
me’. He comments to you that he’s heard that
genetic testing can sometimes help inform which
medications might work best for him to try now.
What do you say?

M Uw PACC
©2019 University of Washington



PHARMACOGENETICS

 Pharmacogenetics: study of DNA/gene variations and their
effect on drug metabolism, efficacy and tolerability.
e History:
— 1900, three blood groups = 1956, G6PD deficiency = 1977,
cytochrome P450 enzymes

e Currently available for a wide range of health problems
— >140 FDA-approved drugs with pharmacogenetic information
e Support from policy level:
— InJan 2015, the Precision Medicine Initiative was introduced

e Language: decision support tools, ‘personalized’ or
‘precision’ medicine, Pgx or Pgen

Baskys 2019, Hess et al 2016, Zeier et al 2018, Butler 2018 - UW PACC

©2019 University of Washington



DRUG METABOLISM EFFECTS

 Medications metabolized by cytochrome P450
(CYP) enzymes in liver

e ~90% of all drugs are metabolized by 7
cytochrome enzymes:

— CYP1A2, CYP3A4, CYP3A5, CYPC19, CYP2D6 (~25%),
CYP2C9 and CYP2B69

 Small changes in genes coding for these enzymes
can have large effects
— Deletions = no or poor enzyme activity

— Duplications/multiplications = increased or rapid
activity

Baskys 2018, Ruano et al 2013, Butler 2018 - UW PACC
©2019 University of Washington



DRUG METABOLISM EFFECTS

e Poor, rapid and
ultra-rapid
metabolizers

e 5-10% of
population

e Changes to drug

tolerability,
efficacy

Butler 2018 %QUUV\!SVAhCmC



PHARMACOGENETICS AND DEPRESSION

* Genetic etiology of depression

— MDD is 40-50% heritable, determined by a large
number of genes

 Genes as possible targets:

— Genes regulating transporters: serotonin (SLC6A4 and
HTR2A) norepinephrine (SL6A2)

— Genes mediating stress response: BDNF, CRHBP, IL-6
— Genes mediating neurotransmitter synthesis: TPH2

— Genes mediating metabolism of drugs: Cytochrome
P450 enzyme system

Baskys 2019, Bousman and Mueller 2018, Hess et al 2016, Fabbri et al 2018, Lohoff 2011
M UW PACC
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PHARMACOGENETICS AND DEPRESSION

e Rationale for PGx testing in depression treatment
— More than 40 antidepressant drugs
— Among most frequently prescribed in US

— “Trial and error” approach with 4-12 week wait
periods

— Of those treated, 25-50% do not respond sufficiently
to treatment

— ~40% of patients discontinue their medications within
the first 90 days of therapy because of a lack of
response, side effects, or both.

Baskys 2019, Bousman and Mueller 2018, Hess et al 2016, Fabbri et al 2018 . UW PACC
©2019 University of Washington



DRUG METABOLISM EFFECTS

TABLE 1
ANTIDEPRESSANT METABOLISM BY CYP ENZYME®

cYe Primarily Substantially Minimally TABLE 2

Enzyme  Metabolized Metabolized Metabolized .

206 desipramine amitriptyline citalopram ANTIPSYCHOTIC METABOLISM BY CYP ENZYME
doxepin bupropion escitalopram cYp Primarily Substantially Minimally
fluoxetine duloxetine fluvoxamine Enzyme  Metabolized Metabolized Metabolized
nortriptyline imipramine sertraline ; o :
paroxetine mirtazapine 206 chlorpromazine aripiprazole clozapine
venlafaxine trazodone haloperidol olanzapine quetiapine

2C19 a _mitriptyline doxepin venlafaxine ﬁi;:':?dn::;ne EpiEreas
cltalqpram. Imipramine thioridazine
clomipramine moclobemide
escitalopram notriptyline 2C19 None clozapine thioridazine

i 1A2 clozapine chlorpromazine  haloperidol

1A2 fluvoxamine clomipramine amitriptyline olanzapine thioridazine

duloxetine mirtazapine
imipramine Mrazek D. Psychiatric Pharmacogenomics. New York, NY: Oxford University Press; 2010.

209 None amitriptyline sertraline Reprinted with permission from Oxford University Press. Copyright 2010,

fluoxetine CYP=cytochrome P450.

Mrazek D. Psychiatric Pharmacogenamics, New York, NY: Oxford University Press; 2010, Wall CA, Oldenkamp C, Swintak C. Primary Psychiatry. Vol 17, No 5. 2010.

Reprinted with permission from Oxford University Press, Copyright 2010
CYP=cytochrome P450.

Wall CA, Oldenkamp C, Swintak C. Primary Psychiatry. Vol 17, No 5. 2010.

M UW PACC
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GENE DRUG INTERACTIONS

TABLE 1. Antidepressant Drug-by-Gene Associations With Moderate to High Levels of Evidence or Included in One of the Combinatorial

Pharmacogenetic Tests Evaluated Here® u A PA Ta S k

Pharmacodynarmic Pharmacokinetic f

Agent ADRA2A BOMF COMT CRHRL FKBPS GRIK4 HTRIA HTR2A S5LCEAZ SLCG6A4 ABCEL CYPLA2 CYP2B6 CYP2C19 CYP2D6 FO rce O r
Amitriptyline® 3 14 I

Buproplon N Ove

Citalcpramb 3 2B 2B 28 3 1A 3 M k
Desipramine® 5 A Biomarkers
Doxepin® 14

Duloxetine® 3 3 2A 1A 1A an d

Escitalopram® 3 3 2B 3 3 3 3

Fluoxetine® 33 303 3 1A 3 Treatments
Fl.u-.-uxamung':' 3 1A .
Imipraming 2A 1A

Maprotiline z Re po rt I n
Mirtazapine 2B 3 3

Mefazodone® 3 3 20 18

Martriptyline® 3 3 14

Paroxetine® i3 2B 3 3 3 3 1A m | .

Sertraline o 3 3 3 14 Sca e' 1A
TriFmiprarmine 1A
Venlataxine® 3 2B 3 3 2A (St ron g
Antidepressants, 3 3 2B 2B 3 2B 3 14 .

unspeciied evidence) to

55RIs, unspecified 3 2B 2B 3 2B 3

Murnber of variants 1 & 2 2 - 2 3 5 1 3 15 5 5 2] 14 4

per gene

: .; . .
Interaction type E ET E E ET E E ET E ET ET ET EO EMT EDMT ( p re I I m I n a ry

? This is not a comprehensive representation of antidepressant drug-ty-gens associations; itis limited to the PrarmGHE search terms "depressive disarder, major, .
depressive diarder; depression; [antidepressant namel’; it excludes drug-gene interactions related 10 ‘bipolar dsorder, anxiety disarder; it excludes anti- eV| d e n Ce
psychatic and some antidepressant drugs; and it excludes many drug-gene associations for which low/preiminary (level 3/4) evidence exists, as defined by
PharmGKB. The PharmGKE knowledge base, which was used o generate this table, is not the sole source of relevant pharmacogenetic information. BDNF=
Brain-derivesd neurctrophic factar, COMT=catechal O-methyltransferase; SSRI=selective seratonin reuptake inhibitor
b These agents have LIS Food and Drug Administration labeling with CYP450 phasmacogenetic infarmatian
* Pharmacogensatic information relevant to drug efficacy (E), dasage (D), metabalsm/pharmacoknetics (M), toxicityfadverse drug reactions [T], and other (0],
Values correspond to a high (14, 18], moderate (24, 2B), or low (3] level of evidence according to the PharmGKB rating scale.

Zeier et al 2018 M UW PACC

©2019 University of Washington



PHARMACOGENETIC TESTS

e 40+ tests currently available

e Most include information about metabolizers,
some include candidate gene information

— No two panels are precisely the same

e Example test: GeneSight Psychotropic test

M Uw PACC
©2019 University of Washington



EXAMPLE TEST
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ANTIDEPRESSANTS

USE AS DIRECTED
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LITERATURE REVIEW: PGX AND
ANTIDEPRESSANTS

e Major topics in literature currently
— Testing patient outcomes using PGx: safety, tolerability and efficacy
— Testing effects on prescribing practices
— Economic and cost effectiveness analyses
— Patient sub-population and generalizability of results
e RCTs: GeneSight, CNSDose, Genelex, Neuropharmagen,
NeurolDgenetix
e (Case-control studies: GeneSight, Genecept, GenelLex

 Observational studies with no comparator group: AmpliChip,
CNSDose, GeneSight, Genecept, Genelex, Neuropharmagen,
HILOmet, Pillcheck

e Most studies commercially funded (except one case-control study,
one RCT)

Fabbri et al 2018
M UW PACC
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META-ANALYSIS: MDD AND PGX

* Two meta-analyses from Rosenblatt group

e 2018:

— Aim: the effect of PGx testing-guided MDD treatment
on response and remission rates vs unguided
treatment using HAMD-17

— Results:

e 4 RCTs: all at least partially funded by the companies
manufacturing the pharmacogenomic tests

— Blinding not possible
e 2 open label prospective cohort studies

Rosenblatt et al 2018
M UW PACC
©2019

University of Washington



META-ANALYSIS: MDD AND PGX
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* RR for treatment response: 1.36 (95% Cl =1.14 to 1.62; p = 0.0006; n = 799)
* RR for remission: 1.74 (95%Cl = 1.09 to 2.77; p = 0.02, n = 735)

¢ Conclusions:

* Treatment outcomes might be improved by PGx guidance

e Blinding issues: are improved enhanced placebo effect?

* “No PGx test had replicated findings to support improved therapeutic efficacy.”

Rosenblatt et al 2018
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META-ANALYSIS: MDD AND PGX

e Bousman et al 2018

— Aim: Include prospective RCTs that examined
pharmacogenetic tests and depressive sx
remission in MDD

— 1737 eligible subjects from five RCTs

e Studies included same four RCTs from Rosenblatt PLUS
results from large GeneSight funded GUIDED trial

Bousman et al 2018 M UW PACC
©2019 University of Washington



META-ANALYSIS: MDD AND PGX

i Results: Pts with Guidad Unguided (%)
. . Study Remission Total Remission Total Risk ratio AA 95%CI Weight
pharmacogenetic testing (n = ! _
Greden et al. (2018) 23 607 57 560 [ 151 {1.11-205 284
887) were 1.71 (95% Cl: Singh (2015) s 27 [ 2s ey ass
. Peraz af al. (2017 48 141 46 139 - 1.03 (0.74-143) 27.7
1.17-2.48; p= 0.005) times Braﬂlﬁ?ﬂﬂﬁ.{w:ﬂb 14 ap 7 = |—-— 265 :115—5.55] 13.3
more likely to achieve Rindcar atiests sote 887 o —
Symptom remiSSion Helarogenelty: 1* = T1%, © =0,1037, p < 0.01 AL EIIE b

compared to patients in TAU

roup (n = 850).

g p ( ) Figure 2. Forest plot of random-effects meta-analyses of five prospective, randomized controlled trials that
H . examined the effect of pharmacogenetic-guided therapy on remission in major depressive disorder,

*  Conclusion: T ; e

Pharmacogenetic testing

; ; St Risk ratic RA 85%-Cl
might improve symptom >

. . . Omitting Greden et al. (2018) o 1.82 (1.11-2.99)

remission among those with Omiting Winr of al. (2013) — = 19 (110262

Omitting Singh (2015) —®#-— 146 (0.99-2.18)

MDD. Qmitting Peraz et al. (2017) —-#— 188 (1.47-2.66)

Omitting Bradley f al. (2018) - 1.60 (1.06-2.42)

Random effects model ———— 171 (1.17-2.48)

0.5 1 2

Figure 3. Forest plot of random-effects meta-analvies after omission of each af the five prospective, randemized
controlled trials.
BR: Relative risk

Bousman et al 2018 M uw PACC
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GUIDED TRIAL (2019)

e Large (N=1,200) blinded RCT evaluating GeneSight guided tx

vs TAU

 |n guided arm, MDs have PGx test and can use or not use
results to help prescribe

 Primary outcome: sx improvement at week 8

Symptom Improvement

r~ p=0.11
] _.
= 25 T
o
T 4 L
E 20— [244%
) -
=
o 19—
] -
d"’ 10 —§
g 5
=
LE] —
o
TAU Guided-
Care
Study Armi

Greden et al 2019

Percent of Patients

HE‘SDDF‘IEE
p=0.01

Hi

19.9%

TAU  Guided-

Care
Study Arm

Percent of Patients

Remission
p=0.007

1 o

TALU Guided-
Care

Study Arm

M UW PACC
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GUIDED TRIAL (2019)

e Patients were evaluated according to whether they were
prescribed congruent (n = 77) or incongruent (n = 136)

e Significant differences in sx improvement, response, remission

Percenl Decrease in HAM-D17

Greden et al 2019
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APA TASK FORCE FOR NOVEL BIOMARKERS
AND TREATMENTS REPORT (2018)

Reviewed RCTs, i
NCTO20878928  Completed Major depression,  Interventional 12-week IDiganetix L Dec 2016
observational and cost el o mancn PR
rrdticenter DE
. . RCT
effeCtlveness StUdIes for 4 NETO2411123 Completed Depression, anklety  Interventional 4-manth |Digenelis 220 Dec. 2015
. prospectve versus TAL
Compan|es randomized
clirical study
MNCTO2SR0ETD Ongoing Aculd pain surgery  Inerventionsl  Prospective IDganetix 56 July 2016
randomized wersus TAU
clirical study
COﬂClUSionS: NCTO2605343  Complated  Acube pain surgery  Observational  Prospective |Dpanitia 110 April 2016
observatonal wersus TAL
chirecal study
CHSDose
“We conclude that there is ACTANIZ6130  Completed Major depression  Interventional 12-week CHSDose 174 July 2013
. .. . 0135707 prospective DB warsus TAL
insufficient evidence to support RCT
widespread use of Lian
. . NETHS0T1SS Completed Treatment-resistant  Observational 3-month Single group 113 May 2014
combinatorial deprassien, prospecive asgignment
. .. generalized open-label
pharmacogenetic decision anviaty disarder nonrandormized
. . . EETIMaten
support tools at this point in ChricalTrisls gov Completion
t. ” Idantifiar Status Condition Study Type Study Dasign Comparators  Enrollmant Date
ime. GaneCept
WCTO2654177%  Recruiting  Major depression Inberventional 8-week prospective  GenaCepl 335 May 2017
OB RCT versug TAL lestirmated)
NETOIA5824.2 Withdrawn
NETO1426516 Tarminated
NETO2883660  Recrulting Degpression adverse  Obdervational Retrodpective case- 100 fug, 2018
effects controd study
NCTOISE5021 Terminatied
NCTO2566057  Recruiting  Psychosis Interventional 12-month GenaCept 100 Juna 2017
prospective S8 versus TAL
RCT

M UW PACC

©2019 University of Washington
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JAMA PSYCHIATRY VIEWPOINT 2018

 “The available evidence suggests that Pgen tests will not contribute
much to care.”

 No single gene/gene set determines more than 2-3% of disease
course

— Extremely rapid or slow metabolism is rare

 Concerns about unproven procedures distracting from hx taking
— Focus on thoughtful dose choice, SE monitoring

e Blinding of studies, appropriate controls are research issues

e Conflicts of interest are an issue

e Bousman response: “Pharmacogenetics in Psychiatry: A
Companion, Rather Than Competitor, to Protocol-Based Care”

Zubenko et al 2018
: M UW PACC

©2019 University of Washington



FDA STATEMENTS (2019)

e FDA supports tests for
drug metabolism but
rejects claim that some

genetic tests results can “The relationship between DNA
be used to choose

antidepressant varla.tlons and the eff.ectlf/eness of
medication (better antidepressant medications has
efficacy). never been established.”

 Providers have made
changes to patients’
medication based on
these results.

e April 2019: Warning
letter to Inova
Genomics Lab

FDA Press Announcement Nov 2018, update April 2019 . UW PACC

©2019 University of Washington



REVIEW: WASHINGTON HCA 2016

PRESCRIBING PRACTICES

e Does pharmacogenetic testing
change the drug or dose selected by
physicians compared with usual
care? 2> YES
Washington State
Health Care Authority

COST EFFECTIVENESS

*  Effectiveness: 2 studies, both found to
be not cost effective

“Pharmacogenomic Testing for Selected Conditions Final Evidence Report”
https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf

M UW PACC

©2019 University of Washington


https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf

GUIDELINES: WASHINGTON HCA

 Evidence for PGx
testing effect on pt
outcomes is too
limited,
compromised and
poor in quality

 “Evidence is
insufficient for
conclusions
regarding clinical
use.”

Quantity of Individual

Individual GLs

Pharmacogenomics Recommendations

Depressive Disorders

5 {beyondblue; EPA; |2 Goad Four of & GLs present no formal recommendations for the use of PGx testing.
ICSI; WA/DoD; 2 Fair
WFSBF) 1 Poor WFSBP recommaends: In possibly nonadherent patients {e.g., low drug plasma levels

despite high doses of the antidepressant], a combination of TDM and genotyping may
be informative. Such analyses can aid in identifying those individuals who are slow or
rapid metabolizers of certain antidepressants.

Schizophrenia Spectrum and Other Psychotic Disorders

Mo GLs addressing PGx testing specific to schizophrenia spectrum disorders were identified.

Bipolar Disorder and Related Disorders

Mo GLs addressing PGx testing specific to bipolar diserder and related disorders were identified.

Anxiety Disorders

1(APA) 1 Fair No formal recommendations for use of PGx testing.

Attention Deficit/Hyperactivity Disorder

Mo Gls addressing PGx testing specific to attention deficit/hyperactivity disorder were identified.

Substance Use Disorders

2 [APA; BAP) 1 Fair No farmal recommendations for use of PGx testing.
1 Poor

https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf

M UW PACC
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https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf
https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf
https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf
https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf
https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf
https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf
https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf

GUIDELINES: VA (2016)

VA Evidence-based Synthesis Program

e PGx guided treatment has not shown 1) an
improvement in remission, response, and
tolerability, and 2) these improvement being due
to prescribing changes 2/2 PGx testing.

e Concerns re: generalizability
— Study population demographics: females
— Diagnostic criteria: no comorbidities, PTSD excluded

e |n 2014, VA awarded federal supply contract to
GeneSight

Petersen et al 2016 M UW PACC
©2019 University of Washington



CURRENT IMPLEMENTATIONS

 Asof July 2018, at least 8 institutions have implemented PGx testing for
med guidance

— Mt Sinai, Cincinatti Children’s, Indiana University, Vanderbilt
— Research is ongoing

 Reactive vs preemptive strategies

— Reactive: order testing only when someone fails multiple medications
or does not tolerate medications

— Preemptive: order testing on most patients before first med trial

Cavallari et al 2019 M UW PACC

©2019 University of Washington



HOW DO | ORDER PHARMACOGENETIC
TESTING?

Choosing a test
Obtaining a test
Insurance coverage
Coding information

Hess et al 2016

M Uw PACC
©2019 University of Washington



CHOOSING A TEST
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“Pharmacogenetic tests to guide drug treatment in depression”

Fabbri et al 2018

Lot irwsd an news o

Over 40 available,
some in labs

Order from company
directly or call lab

Complete patient
sample in office
(blood or cheek
swab) and send per
package instructions

Turn around
advertised as 36
hours to a few weeks

M UW PACC
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FDA TABLE OF BIOMARKERS

Table of Pharmacogenomic Biomarkers in Drug Labeling

) F DA d ru g Ia be I i n g fo r 2 8 Amitriptyline Paychiatry CYP2Dé Precaudions
psychiatric medications i rr—
includes CYP450 " - ' o

Aripipracoks Paychiabey CYP2D8 Dosage &nd Administration, Uss in Specific

p h a r m a Coge n et i C Populations, Clinical Pramacology
Aripiprazole Lauroxil Paychiabry CYP208 Dosage and Adminisiration, Use in Specific

i n fo r m a t i O n Populations, Clinical Pramacoiogy
— Antidepressants with AR R S Pl Setrus Radca B

. . . Inleractions, Use in Specific Populations,
dOS|ng gl,“dehnes: Clinical Phamacoiogy

Cita I O p ra m ’ Brexpiprazole Peychiatry CYP208 Dosage and Administration, Use n Specific

. . Populations, Clinical Phammacology
nortriptyline, N :

. Cariprazine Psychiatry CYP206 Clinical Phammacology
Cilalopram (1) Paychigtny CYP2C18 Dosage and Administration, Wamingae, Clinica
venlafaxine,
. . Pharm i
vortioxetine b
. . Clalapram [2) Paigehialay CYP20a Clinical Pharnacaiogy
— Others: Aripripazole, o |
. I Clomipeaming Paychiaty CYPZDE Precauticns
b reX p rl p a ZO e’ Clozapine Paychiabry CYP206 Dosage and Administration, Use in Specific

clozapine, Posusations, Cirical Phamacciogy
atO m Oxeti N e, Dy frilg Piyeihlatey CYP2DG Precaions
i | ope ri d one Deaveniafaxine Faychiairy P kel Phanmacoioy

Doxepin (1) Psychiatry CYPaDs Clinical Pharmacology
Dozspin (2] Paychiabry CYP2C18 Clinical Pharnacology
Dulcdarting Paychilatey CYP20E Orug Inferactions

https://www.fda.gov/Drugs/ScienceResearch/ucm572698.htm - UW PACC

©2019 University of Washington
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FDA TABLE OF BIOMARKERS

e Example of guidelines based on biomarker: citalopram

— Take away points for citalopram: change maximum dose
based on metabolizing status (CYP2C19 poor metabolizers),
but no change based on other metabolizer types (CYP2D6)

o2oeza, Citalopram (1) Peychiatry CYP2CI9 Dosage and DDEAGE AND ADMIMNES TRATION
oY Adminisiration, Speoial Populalions
Warnirgs, Chnical 2 mgiday it the madmum mcommended doss for patients whi are greceler than 80 yaam ol sge. paliants with hepstic impairmant, &ad fer SYP2C19 paar
Phar hxgy malaboipers or Poas pal taking ci dire or ancifer CYPZCA0 infibicr Im'u'-'-"lRNIHGE-I
WARNINGS
OT-Frolongabon and Torsads oe Ponfos
Th & i‘lalw m dois ahould be bmiled in certain populaions. Tha maximum dos 3 lm-db«imhmwﬂ'mwdarmum ulu“l‘l:!w CYPIC19 poor malabakpers of
thise patients whe m ymwquwmmhrfmdmwmﬂ.h f CYPICTD imkibiter, since higher = -]
CLINICAL PHARMACOLOGY
Pharmacokinetics
Fapulstion Subgroups
[N cvmmmn-qhﬂ -l CYP2CAD pW boliznrs, clakogenm sleady amla Cmax and ALIC was incragsad by 5% and 107%, sepecivaly, Colicn
0 mgiday i the max l.x.rrr'-ru.lm.l e i F‘E‘C 9 poor malabokners Gl b tha ek of QT peolongalion (s WARNINGS and DOSAGE AND
ADMINISTRATION |3
ZYPZDE poor metabolizens - Cllakpram sieady siale levssls were nol significantly different in poor metabolizers and exl s of CYP2DE.
el
ar.e v Citalopram 2| Paychatry CYPIDE Clinical CLINICAL PHARMACOLOGY
CU4ZTHT Phamacciogy Phamacokinatics

Popuiation Subgroups
CYPI0A poar melabalizens - Cilalooeam steady alats ks wan nol sgnificactly diffamnt in soor metabolizen and extansive melabokoecs of CYP20E,

Drrg-Drug dederachions
Cosdminmiration of & drug et inhbits CYP2DE with Calan is unlkely 1o heve cinically sigrificant affects on citalopram maetabolism, bassd on the slady rsults in
CYP206 poor melnbolzers.

https://www.fda.gov/Drugs/ScienceResearch/ucm572698.htm
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INSURANCE COVERAGE

MEDICARE AND
MEDICAID

. Traditional Medicare and
Medicaid cover some tests as
of recently

COMMERCIAL PAYORS

. Coverage varies

. Not covered to prior
authorization required
(Regence, Aetna, UHC)

. Recommend calling insurer

|| UnitedHealtheare

UnitedHealthcare® Commercial

PHARMACOGENETIC TESTING

COVERAGE RATIONALE

The use of pharmacogenetic multigene testing panels for genetic polymorphisms is unproven and not
medically necessary for evaluating drug-metabolizer status due to Insufficient evidence of efficacy.
Examples of these panels include, but are not limited to the following:

AlBiaTech™ CardioloGene Genetic Panel
AlBlaTech™ Pain Managemant Panel
AlBioTech™ PsychiaGene Genetic Panel
AlBiaTech™ Urologene Panel
AlBloTech™ PersonaGene Panel
Genecept™ Assay

GeneSight™ Analgesic

GeneSight™ Psychotropic

GeneSight™ ADHD

Millennium PGT™"

Proove™ Drug Metabalism test panel
Proove™ Narcotic Risk test panel

nie Test for Antipsya B it Respan TAR
SureGene Test for tuns-ressa b Response (STA'R)

https://www.uhcprovider.com/content/dam/provider/docs/public/policies/comm-medical-

drug/pharmacogenetic-testing.pdf

M UW PACC
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CODING INFORMATION

* Some
pharmacogenetic
tests may require
more than one CPT
code

e (Can consider
contacting PGx
company to ask
about other CPT
codes

Examples of Pharmacogenomic Tests with Associated CPT Codes for Identification
and Documentation
CPT
Test Description of Test
Code L
CYP2C19 Detects genetic variants of CYP2C19 associated with
81225 .
genotyping variable drug metabolism
81276 CYP2Dé& Detects genetic variants of CYP2Dé associated with variable
genotyping drug metabalism
81227 CYP2C? Detects genetic variants of CYP2C? associated with variable
genotyping drug metabaolism
Drug metabolism (adverse drug reactions and drug response), targeted sequence
Q029U analysis (l.e., CYP1A2, CYP2C19, CYP20C9, CYP2ZD6, CYP3A4, CYPIAS, CYP4F2,
SLCO1B1, VKORCL and rsl12777823)
Pain management (opioid-use disorder) genotyping panel, 16 commen variants (ie,
e ABCBE1, COMT, DAT1, DBH, DOR, DRD1, DRDZ, DRO4, GABA, GAL, HTR2A, HTTLPR,

MTHFR, MUCR, OPRK1, OPRM1}, buccal swab or other germline tissue sample,
algorithm reported as positive or negative risk of opioid-use disorder

Hefti and Blanco 2016
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DIRECT TO CONSUMER TESTING

FDA Mews Release

FDA authorizes first direct-to-consumer test for
detecting genetic variants that may be
associated with medication metabolism

 FDA permits marketing of the 23andMe Personal Genome Service
Pharmacogenetic Reports test as a direct-to-consumer test

— Self collected saliva samples
— 33 possible genetic variants, 4 members of CYP 450 family

e FDA authorizes information about metabolizer status, but not
predicted response to specific medications

e >12 million Americans have used companies like 23andMe and
AncestryDNA.

M UW PACC
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ETHICAL CONSIDERATIONS

e Genetic Information Nondiscrimination
Act (GINA, 2008)

— Regulates how genetic information is

How DNA Companies Like used
Ancestry And 23andMe Are Using — Protects against discrimination in
Your Genetic Data health insurance and employment.

— Significant limitations - life insurance,
long-term care insurance and to
employers with less than 15
employees.

—

¢ The NEW ENGLAND

Y’ JOURNAL of MEDICINE  «gyr cyrrent regulatory approach to
privacy in direct-to-consumer
genealogic testing has permitted the
creation of a Wild West environment.”

May, NEJM 2018; Forbes 2018 - UW PACC
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TAKE HOME POINTS

 Evidence is limited for PGx testing
— Guidelines do not recommend routine screening
— No clear recommendations on when or who to test

* |nsurance and cost limitations persist

— If patients are interested or ask, can inquire with insurance
companies first

o Strategies for Pgx testing
— Focus on metabolizer status

— If patient has failed multiple medication trials, especially at
high doses

— |If patient has repeatedly intolerable SE to multiple
medications

M UW PACC
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PHARMACOGENETICS RESOURCES

e Clinical Pharmacogenetics Implementation Consortium:
https://cpicpgx.org/guidelines/
 FDA Table of Pharmacogenomic Biomarkers in Drug Labeling
— https://www.fda.gov/Drugs/ScienceResearch/ucm572698.htm
e Pharmacogenomics Knowledgebase (PharmGKB):
— Recommended by APA: www.pharmgkb.org

e |GNITE Network (NIH funded):
https://www.genome.gov/27554264/implementing-genomics-in-practice-
ignite/

e Dutch Pharmacogenetic Working Group: https://upgx.eu/guidelines/

e APA Task Force Report: “Clinical Implementation of Pharmacogenetic
Decision Support Tools for Antidepressant Drug Prescribing”

e Washington Health Care Authority Report:
https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-
20161209.pdf

e Fabbri, Chiara, Joseph Zohar, and Alessandro Serretti. "Pharmacogenetic
Tests to Guide Drug Treatment in Depression." Progress in Neuro-
psychopharmacology & Biological Psychiatry. 86 (2018): 36-44. m uw PACC
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GUIDELINES: CPIC

e C(Clinical Pharmacogenetics Implementation Consortium
(CPIC®) : international consortium of volunteers
interested in facilitating of PGx tests for patient care.

— For CYP2D6 or CY2C19 poor metabolizers with greatly
reduced metabolism of tricyclic antidepressants or SSRIs,
consider a 25% to 50% reduction of the recommended
starting dose.

— Dose tricyclic antidepressants or SSRIs based on CYP2D6 or
CYP2D6 gene phenotypes (ultrarapid metabolizer,
extensive metabolizer, intermediate metabolizer, or poor
metabolizer).

e Use alternative drug not predominantly metabolized by the either
the CYP2D6 or CY2C19 for ultra-rapid metabolizers

Fabbri et al 2018 M UW PACC
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Nurmber, Size,

and Quality of
Studies

“Pharmacogenomic
Testing for Selected

Conditions Final
Fvidence Renort”

Quality of Evidence

Direction of

Findings

Key Study Results

KQ #la. iImpact of pharmacogenomic testing on clinical decision-making

4 studies
Exp n=183
ol n=183

Depressive
diserdiers

Singh 2015
{RCT, fair)
‘Winner 2013
{RCT, fair]
Hall-Flavin 2012
{controlled trial,
fair]
Braitenstein 2014
(comparative,
poor)

OVERALL: LOW

Study quality: Poor-Fair
Quantity and precition:
Few studies, small sample
sizes, some patient
populations limited by
race/ethnicity; precision
unknown

Consistency: Outcomes
generally consistent; not
measured similarly
Applicability te PICO: «
Reference standard;
Publication blas:
Unknown

Limited
results
suggest that
P tst
results,
whether
single-gena
o
intarprative
pansels, may
change
prascribing
patterns in
lavor of PGx
recammenda
tions
compared
with
treatment as
usisal.

Singh 2015 (Exp n=74)

# Treatment prescribers indicated that in 65% of cases, a
Pax panel interpretive report led to medication dosing
different from their usual practice.

Winner 2013 (Exp n=26 v CH n=25; oll genotyped, see

Keyl

= 100% of baseline medications that a PGx panel
interpretive report indicated should be used with
caution and freguent monitoring were changed in the
Exp group; 5% of gmilarly classified medications were
changed/dose adjusted in Ctls.

Holl-Flawin 2012 (Exp n=25 vs Ctl n=26; all genotyped, see

Key]

# At Bwks, 5.9% of Exp cases were prescribed a
miedication dedignated “use with caution™ on PGx panel
interpretive report wi 21.4% of controls (P=0.02)

Breitenstein 2014 (Exp n=58)

= By 5 wks, prescribers increased dose of appropriate
antidepressants 1.63-fold for genatyped pts (Exp) with
an unfavorable ABCBI genotype [P=0.012) and changed
antidepressant prescribed more often (P=0.011)
compared with other genotypes.

https://www.hca.wa.gov/assets/program/pharmacogenomics-final-rpt-20161209.pdf
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