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G E NOT Y P E /HA P L OT Y P E /P HE NOT Y P E  DE T A IL

  G ene    G enotype-Haplotype    P henotype  

C Y P 1A2 *1A/*1A E xtens ive metabolizer
C Y P 2B 6 *1/*1 E xtens ive metabolizer
C Y P 2C 8 *1/*1 E xtens ive metabolizer
C Y P 2C 9 *1/*1 E xtens ive metabolizer

C Y P 2C 19 *1/*1 E xtens ive metabolizer
C Y P 2D6 *1/*39 E xtens ive metabolizer
C Y P 3A4 *1/*1 E xtens ive metabolizer
C Y P 3A 5 *3/*3 P oor metabolizer
C Y P 4F 2 *1/*1 E xtens ive metabolizer
V K OR C 1 *1/*1 Warfarin res is tanc e
S LC O1B 1 *1/*1 E xtens ive function

T P MT *1/*1 E xtens ive metabolizer
UG T 1A1 *1/*1 E xtens ive metabolizer

DP Y D *1/*1 E xtens ive metabolizer
OP R M1 *1/*1 S ensitive to Opioids

Dis c laimer:  No patient should evaluate or use the information contained herein without the advice,
consultation and supervis ion of a licensed healthcare profess ional such as  a pharmacist or
phys ician. Laboratory-developed testing characteris tics  and protocols . R esults  have not been
reviewed or approved by the U.S . F ood & Drug Administration (F DA). * T his  call was  defaulted to
the wild-type allele frequency because during review of the genotyping data, the genotype was
indeterminate. F or copy number: ** T his  copy number was  defaulted to the wild-type frequency
because during review of the copy number variation data, the copy number was  indeterminate.

Methodology:  Array based assays  detect lis ted alleles , including all common and most rare
variants  with known clinical s ignificance at analytical sens itivity and specificity >99%.

L imitations :  Testing cannot detect all genetic mutations , inactive or altered genes . T he absence of
a finding of a detectable gene, polymorphism or mutation does  not necessarily indicate patient
possesses  intermediate or high sens itivity phenotypes  or that patient has  an undetected
polymorphism. Absence of finding may be due to drug-drug interaction.

P HA R MA C OG E NOMIC S

G enetic Markers  T ested for P harmacogenomics :

R esults  are arranged by drug response. E ach individual report contains  s ix sections , including:
P atient’s  current medication (if any), Medication history, genotype/haplotype/phenotype detail,  P G x
report, G enomic Test R esults , and P atient Information C ard. Inclus ion of the P G x R eport indicates
that the tested individual: displays  decreased e�cacy to the drug (yellow check marks), should use
the drug as  directed (green check marks), or exhibits  increased toxicity to the drug (red check
marks). Inclus ion of G enomic Test R esults  indicates  genotype, haplotype, phenotype, or presence
of mutation.

Organization of T able:

1. G ene/Locus  refers  to gene or intergenic region of genetic marker location.

2. Marker refers  to the tested marker’s  unique identifier.

3. G enotype/Haplotype refers  to the particular marker’s  combination of nucleotides . T he letter(s ) on
either s ide of the s lash refer(s ) to the two (2) copies  of the patient DNA. Del and dashes  denotes
nucleotide indels  in patient DNA. E mpty cells  indicate an absence of genotyping results .

4. P henotype refers  to the C Y P  specific drug metabolizing capabilities  of an individual.

S ee R IS K S  AND LIMIT AT IONS  on the last pages  of this  R eport.



P G x R eport - P ain Management

T ype: Anti-inflammatory Agent, Analges ic, Antipyretic

P G x R eport - P ain Management

T ype: Opioid

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

T he Nonsteroidal Antiinflammatory Drugs  (NS AIDs)

Acetic acid derivatives

Nabumetone (R elafen) C Y P 1A2 C Y P 2C 19, C Y P 3A4

Indomethacin (T ivorbex) C Y P 2C 9 C Y P 2C 19

K etorolac (T oradol, Acular,
S prix) C Y P 2C 8 C Y P 2C 9, UG T 2B 7

E nolic acid (Oxicam)
derivatives

Meloxicam (Mobic, V ivlodex) C Y P 2C 9 C Y P 1A2, C Y P 3A4, C Y P 3A5

P iroxicam (F eldene) C Y P 2C 9 C Y P 3A4, C Y P 3A5

T enoxicam (Mobiflex) C Y P 2C 9

Lornoxicam (F LE XILOR ) C Y P 2C 9

S elective C OX-2 inhibitors
(C oxibs)

E toricoxib (Arcoxia) C Y P 3A4 C Y P 3A5, C Y P 2C 9, C Y P 2D6, C Y P 1A2

P arecoxib (Dynastat) C Y P 2C 9 C Y P 3A4, C Y P 3A5

C elecoxib (C elebrex) C Y P 2C 9 C Y P 2C 19

P ropionic acid derivatives

Ibuprofen (Motrin, Advil) C Y P 2C 9 C Y P 2C 19, C Y P 2C 8

F lurbiprofen (Ocufen) C Y P 2C 9

K etoprofen (F rotek) C Y P 3A4 C Y P 2C 9, C Y P 3A5

F enoprofen (Nalfon,
F enortho) C Y P 2C 9

V icoprofen (R eprexain,
Ibudone) C Y P 2D6 C Y P 3A4

Naproxen (Aleve, Naprosyn) C Y P 2C 9 C Y P 1A2, C Y P 2C 8

Anthranilic acid derivatives
(F enamates) Mefenamic acid (P onstel) C Y P 2C 9

T he Non-NS AIDs  Analges ic Acetaminophen (T ylenol) UG T 1A1, UG T 1A6, UG T 1A9,
S ULT 1A1, G S Hs C Y P 3A4, C Y P 3A5, C Y P 2D6, C Y P 1A2

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Opioid Analges ics

Opium alkaloids C odeine C Y P 2D6 C Y P 3A4, UG T 2B 4, F MO3, C Y P 3A5,
OP R M1

E sters  of morphine Diacetylmorphine (Heroin) C E S 1 C E S 2, OP R M1

E thers  of morphine
Dihydrocodeine (DHC  P lus ,

P anlor) C Y P 3A4 C Y P 2D6, C Y P 3A5

E thylmorphine (C odethyline) C Y P 2D6 C Y P 3A4, C Y P 3A5

S emi-synthetic alkaloid
derivatives

Hydrocodone (Hys ingla,
V icodin) C Y P 2D6 C Y P 3A4, C Y P 3A5, OP R M1

Oxycodone (Oxycontin,
R oxicodone) C Y P 3A4 C Y P 3A5, C Y P 2D6, C OMT

S ynthetic opioids

Anilidopiperidine derivatives

Alfentanyl C Y P 3A4 C Y P 3A5, OP R M1

F entanyl (Durages ic,
S ubsys) C Y P 3A4 C Y P 3A5, OP R M1

S ufentanil (S ufenta) C Y P 3A4 C Y P 3A5, OP R M1

P henylpiperidine derivatives
Meperidine (Demerol) C Y P 2B 6 C Y P 3A4, C Y P 2C 19, C Y P 3A5

K etobemidone (K etogan) C Y P 2C 9 C Y P 3A4, C Y P 3A5

Diphenylpropylamine
derivatives

Dextropropoxyphene
(Darvon) C Y P 3A4 C Y P 3A5, R enal E xcretion

Levacetylmethadol (Orlaam) C Y P 3A4 C Y P 3A5

Loperamide (Anti-diarrhea,
Diamode) C Y P 3A4 C Y P 2C 8, C Y P 3A5

Methadone (Methadose,
Diskets ) C Y P 3A4 C Y P 2B 6, C Y P 2D6, C Y P 3A5, C OMT

Oripavine derivatives B uprenorphine (B uprenex,
B utrans) C Y P 3A4 C Y P 3A5, C Y P 2C 8, UG T 1A1

Morphinan derivatives Dextromethorphan
(R obituss in, Dayquil) C Y P 2D6 C Y P 3A4, C Y P 3A5

Others

T ramadol C Y P 2D6 C Y P 3A4, C Y P 2B 6, C Y P 3A5, OP R M1,
C OMT

T apentadol (Nucynta,
Nucynta E R ) C Y P 2C 9 C Y P 2C 19, C Y P 2D6

T ilidine (V aloron) C Y P 3A4 C Y P 2C 19, C Y P 3A5

Anti-opioid Methylnaltrexone (R elis tor) C Y P 2D6 C Y P 3A4, C Y P 3A5



P G x R eport - P ain Management

T ype: Drugs  P rescribed for the T reatment of G out, Antirheumatic

A dditional S NP s  of Importanc e for P ain Management

P G x R eport - Modulation of C ardiovas c ular F unc tion

T ype: Antiarrhythmic

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Drugs  P rescribed for G out

Uricosurics S ulfinpyrazone (Anturane) C Y P 2C 9 C Y P 3A4, C Y P 3A5

Mitotic inhibitors C olchicine (C olcrys , Mitigare) C Y P 3A4 C Y P 3A5

Xanthine oxidase inhibitors

F ebuxostat (Uloric) C Y P 1A2, C Y P 2C 8 C Y P 2C 9, UG T 1A1

Allopurinol (Zyloprim,
Aloprim) AOX1 R enal E xcretion, HLA-B *5801

Oxypurinol R enal E xcretion

R ecombinant urate oxidase R asburicase (E litek) C Y B 5R 1, C Y B 5R 2, C Y B 5R 3, C Y B 5R 4

DMAR Ds Leflunomide (Arava) C Y P 1A2

Anti-inflammatory T ofacitinib (Xeljanz,
J akvinus) C Y P 3A4 C Y P 2C 19, C Y P 3A5

Abbreviations : DMAR Ds, Disease-modifying antirheumatic drugs ; R E , renal excretion (unchanged drug).

  G ene    Marker    G enotype    Drug  
  Level of

E vidence    R esults   

OP R M1 rs1799971 A/A Naloxone (Narcan, E vzio) 2B P atients  may have lower cortisol response

OP R M1 rs1799971 A/A Morphine (Duramorph,
Infumorph P /F ) 2B P ain patients  may experience increased efficacy of opioids  and may be less  susceptible to opioid addiction,

and may require a decreased dose of opioids

OP R M1 rs1799971 A/A Alfentanil 2B P ain patients  may experience increased efficacy of opioids  and may be less  susceptible to opioid addiction,
and may require a decreased dose of opioids

OP R M1 rs1799971 A/A F entanyl (Durages ic,
S ubsys) 2B P ain patients  may experience increased efficacy of opioids  and may be less  susceptible to opioid addiction,

and may require a decreased dose of opioids

OP R M1 rs1799971 A/A T ramadol 2B P ain patients  may experience increased efficacy of opioids  and may be less  susceptible to opioid addiction,
and may require a decreased dose of opioids

OP R M1 rs1799971 A/A Hydrocodone (Hys ingla,
V icodin) 3 P atients  may have a decreased risk for experiencing s ide effects , including constipation, dry mouth or

respiratory depress ion
C OMT rs4680 * P aroxetine (P axil,  S eroxat) 3

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antiarrhythmic class  Ia

Quinidine (C ardioquine, C in-
Quin) C Y P 3A4, C Y P 2D6 C Y P 3A5, C Y P 2C 9, C Y P 2C 8

P rocainamide (P ronestyl,
P rocan-S R ) C Y P 2D6

S parteine C Y P 2D6

Disopyramide (Norpace,
Norpace C R ) C Y P 3A4 C Y P 3A5, C Y P 1A2, C Y P 2C 19

Antiarrhythmic class  Ib

P henytoin (Dilantin P henytek) C Y P 2C 19 C Y P 2C 9, C Y P 3A4, C Y P 3A5, C Y P 2D6,
HLA-B *1502

Lidocaine (Lidoderm,
Xylocaine) C Y P 1A2 C Y P 3A4, C Y P 3A5

Mexiletine (Mexitil) C Y P 2D6 C Y P 1A2

Antiarrhythmic class  Ic

P ropafenone (R ythmol S R ) C Y P 2D6 C Y P 3A4, C Y P 1A2, C Y P 3A5

F lecainide (T ambocor) C Y P 2D6

E ncainide (E nkaid) C Y P 2D6

Antiarrhythmic class  II

C arvedilol (C oreg, C oreg C R ) C Y P 2D6 UG T 1A1, UG T 2B 4, C Y P 2C 9

B isoprolol (Zebeta) C Y P 2D6 C Y P 3A4, C Y P 3A5

Metoprolol (Lopressor, T oprol
XL) C Y P 2D6 C Y P 3A4, C Y P 3A5

P ropranolol (Hemangeol,
Inderal XL) C Y P 2D6 C Y P 1A2, C Y P 2C 19, C Y P 3A4, C Y P 3A5

Antiarrhythmic class  III

Amiodarone (Nexterone,
P acerone) C Y P 3A4 C Y P 2C 8, C Y P 3A5

Dronedarone (Multaq) C Y P 3A4 C Y P 3A5

Dofetilide (T ikosyn) R enal E xcretion C Y P 3A4, C Y P 3A5

Antiarrhythmic class  IV
Diltiazem (C ardizem, T iazac) C Y P 3A4 C Y P 2C 19, C Y P 3A5

V erapamil (V erelan, C alan) C Y P 3A4 C Y P 2C 8, C Y P 3A5



P G x R eport - Modulation of C ardiovas c ular F unc tion

T ype: Antihypertens ive I

P G x R eport - Modulation of C ardiovas c ular F unc tion

T ype: Antihypertens ive II

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antihypertens ives

Angiotens in II receptor
antagonist

Losartan (C ozaar) C Y P 2C 9 C Y P 3A4, C Y P 3A5, UG T 1A1

Azilsartan (E darbi) C Y P 2C 9

Irbesartan (Avapro) C Y P 2C 9

T elmisartan (Micardis ) B iliary E xcretion UG T 1A1

Olmesartan (B enicar) Hydrolys is R enal E xcretion, S LC O1B 1

V alsartan (Diovan) C Y P 2C 9

Angiotens in-C onverting
E nzyme Inhibitors

C aptopril (C apoten) R enal E xcretion C Y P 2D6

E nalapril (V asotec, R enitec) C E S 1, R enal E xcretion C Y P 3A4, C Y P 3A5

Lis inopril (Zestril) C E S 1, R enal E xcretion

T randolapril (Mavik) C E S 1 C Y P 2D6, C Y P 2C 9, R enal E xcretion

R enin inhibitors Aliskiren (T ekturna) C Y P 3A4 C Y P 3A5

Aldosterone Antagonists E plerenone (Inspra) C Y P 3A4 C Y P 3A5

Loop diuretic
T orasemide (Demadex) C Y P 2C 9 C Y P 2C 8, R enal E xcretion

F urosemide R enal E xcretion UG T 1A10

P otass ium-sparing diuretic T riamterene (Dyrenium) C Y P 1A2

V asopress in receptor
antagonists T olvaptan (S amsca) C Y P 3A4 C Y P 3A5

Adrenergic release inhibitors Debrisoquine (B onipress) C Y P 2D6

P eripheral Adrenergic
Inhibitors

R eserpine (R audixin,
S erpalan) C Y P 2D6

B eta-1 cardioselective beta-
blockers

Metoprolol (Lopressor, T oprol
XL) C Y P 2D6 C Y P 3A4, C Y P 3A5

B isoprolol (Zebeta) C Y P 2D6 C Y P 3A4, C Y P 3A5

Nebivolol (B ystolic) C Y P 2D6

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antihypertens ives

Nonselective beta-blockers
T imolol (T imoptic, B etimol) C Y P 2D6

P ropranolol (Hemangeol,
Inderal XL) C Y P 2D6 C Y P 1A2, C Y P 2C 19, C Y P 3A4, C Y P 3A5

B eta-blockers  with alpha
activity

C arvedilol (C oreg, C oreg C R ) C Y P 2D6 UG T 1A1, UG T 2B 4, C Y P 2C 9

Labetalol (Normodyne,
T randate) C Y P 2D6 C Y P 2C 19, UG T 1A1

Alpha blockers
T erazos in (Hytrin) C Y P 3A4 C Y P 3A5

Doxazos in (C ardura, C ardura
XL) C Y P 2D6 C Y P 2C 19, C Y P 3A4, C Y P 3A5

α-2 adrenergic agonist
C lonidine (C atapres , K apvay) C Y P 2D6 C Y P 1A2, C Y P 3A4, C Y P 3A5

T izanidine (Zanaflex) C Y P 1A2

Antihypertens ives  C alcium channel blockers

Dihydropyridine

Amlodipine (Norvasc) C Y P 3A4 C Y P 3A5

Nifedipine (P rocardia, Adalat
C C ) C Y P 3A4 C Y P 1A2, C Y P 3A5

Nimodipine (Nymalize) C Y P 3A4 C Y P 3A5

Nicardipine C Y P 2C 8 C Y P 2D6, C Y P 3A4, C Y P 3A5

B enzothiazepine Diltiazem (C ardizem, T iazac) C Y P 3A4 C Y P 2C 19, C Y P 3A5

P henylalkylamine V erapamil (V erelan, C alan) C Y P 3A4 C Y P 2C 8, C Y P 3A5

Nonselective B epridil (V ascor) C Y P 3A4 C Y P 3A5

Anti-pulmonary arterial hypertens ion

E R A-Dual antagonists
B osentan (T racleer) C Y P 2C 9 C Y P 3A4, C Y P 3A5

Macitentan (Opsumit) C Y P 3A4 C Y P 2C 19, C Y P 3A5

P hosphodiesterase inhibitors
S ildenafil (V iagra, R evatio) C Y P 3A4 C Y P 2C 9, C Y P 3A5

T adalafil (C ialis , Adcirca) C Y P 3A4 C Y P 3A5

Abbreviations : E R A, endothelin receptor antagonist.



P G x R eport - Modulation of C ardiovas c ular F unc tion

T ype: C ardiac stimulant, V asodilator, Drugs  P rescribed for the T reatment of Angina

P G x R eport - Modulation of C ardiovas c ular F unc tion

T ype: Dys lipidemia

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

C ardiac s timulants

Digitalis  glycos ides Digoxin (Lanoxin, Digox) R enal E xcretion AB C B 4

Adrenergic and dopaminergic
agents

E pinephrine MAO C OMT

Dopamine ALDH1A1, ALDH2 MAOA, MAOB , S ULT 1A3, S ULT 1A4,
C OMT

V asodilators  used in cardiac diseases
Other Drugs  Used in Angina

Other cardiac preparations
R anolazine (R anexa) C Y P 3A4 C Y P 2D6, C Y P 3A5

Ivabradine (C orlanor,
P rocoralan) C Y P 3A4 C Y P 3A5

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Drug T herapy for Hypercholesterolemia and Dys lipidemia (Liver)

HMG  C oA reductase
inhibitors  S tatins

Atorvastatin (Lipitor) C Y P 3A4, S LC O1B 1, HMG C R C Y P 3A5, AB C G 8, UG T 1A1

F luvastatin (Lescol, Lescol
XL) C Y P 2C 9, S LC O1B 1 C Y P 3A4, C Y P 2C 8, UG T 1A1

Lovastatin (Mevacor,
Altoprev) C Y P 3A4, S LC O1B 1 C Y P 3A5, UG T 1A1

C erivastatin (B aycol,
Lipobay) C Y P 3A4, S LC O1B 1 C Y P 2C 8, C Y P 3A5

P itavastatin (Livalo) UG T 1A3, UG T 2B 7 C Y P 2C 9, C Y P 2C 8

P ravastatin (P ravachol) S LC O1B 1, HMG C R AP OE

S imvastatin C Y P 3A4, S LC O1B 1 C Y P 3A5, UG T 1A1

R osuvastatin (C restor) UG T 1A1

MT T P  inhibitors Lomitapide C Y P 3A4 C Y P 3A5, LDLR

Drug T herapy for Hypercholesterolemia and Dys lipidemia (G I)
C holesterol absorption

inhibitors E zetimibe (Zetia) UG T 1A1

Drug T herapy for Hypercholesterolemia and Dys lipidemia (B lood vessels )

F ibrates G emfibrozil (Lopid) C Y P 3A4 C Y P 3A5, UG T 1A1

Drug T herapy for familial hypercholesterolemia
C holesterol-reducing drug
(antisense oligonucleotide) Mipomersen (K ynamro) Nuclease, R enal E xcretion LDLR

Abbreviations : MT T P , microsomal triglyceride transfer protein; G I, gastrointestinal tract. R osuvastatin and P ravastatin are cons idered alternative S tatins  s ince are not extens ively metabolized by the
C Y P s .



A dditional S NP s  of Importanc e for C ardiovas c ular T reatments  &  Inhalational
A nes thetic s

P G x R eport - Modulation of C ardiovas c ular F unc tion

T ype: Anticoagulant, Antiplatelet

  G ene    Marker    G enotype    Drug  
  Level of

E vidence    R esults   

AP OE rs7412 C /C Atorvastatin
(Lipitor) 2A Less  responsive to S tatin treatment

C 11OR F 65
(AT M) rs11212617 G /G Metformin 2B

P atients  with Diabetes  Mellitus , T ype 2 who are treated with metformin may have an increased response to metformin as
compared to patients  with the AA genotype. An association with increased/decreased response to metformin was  not seen in

people with impaired glucose tolerance.

AP OE rs7412 C /C P ravastatin
(P ravachol) 3 Less  responsive to S tatin treatment

AP OE rs7412 C /C S imvastatin 3 Less  responsive to S tatin treatment
LDLR rs688 * Atenolol 3

LDLR rs688 *
Lovastatin
(Mevacor,
Altoprev)

3

C AC NA1C rs2239128 * Nimodipine
(Nymalize) 3

C AC NA1C rs2239128 *
C alcium
C hannel
B lockers

3

AC E rs4341 * P ravastatin
(P ravachol) 3

AG T R 1 rs5182 * Ace
Inhibitors 4

AG T R 1 rs5182 * P erindopril 4
AP OB rs693 C /C Lipids P atients  may have reduced susceptibility to E levated Apolipoprotein B  and LDL-C holesterol
HF E rs1799945 * Atenolol

R Y R 1 rs118192176 G /G Inhalational
anesthetics 1B

P atients  may not develop Malignant Hyperthermia when treated with inhalational anaesthetics  (desflurane, enflurane,
halothane, isoflurane, methoxyflurane, sevoflurane), either alone or in conjunction with a depolarizing muscle relaxant

(specifically, succinylcholine) as  compared to patients  with genotype AG  or AA.

R Y R 1 rs193922764 C /C Inhalational
anesthetics 1B

P atients  may not develop Malignant Hyperthermia when treated with inhalational anaesthetics  (desflurane, enflurane,
halothane, isoflurane, methoxyflurane, sevoflurane), either a lone or in conjunction with a depolarizing muscle relaxant

(specifically, succinylcholine) as  compared to patients  with genotype AG  or AA.

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

B lood C oagulation and Anticoagulant, and Antiplatelet Drugs

V itamin K  antagonist

Warfarin C Y P 2C 9, V K OR C 1 C Y P 4F 2, C Y P 2C 19, C Y P 1A2,
C Y P 3A4, P R OC , P R OS 1

Acenocoumarol C Y P 2C 9, V K OR C 1 C Y P 4F 2, C Y P 2C 19, C Y P 1A2

P henprocoumon C Y P 2C 9, V K OR C 1 C Y P 4F 2, C Y P 3A4, C Y P 2C 8

Direct factor Xa inhibitors
R ivaroxaban (Xarelto) C Y P 3A4 C Y P 3A5

Apixaban (E liquis ) C Y P 3A4 C Y P 3A5

Antiplatelet Drugs
ADP  receptor (P 2Y 12)

inhibitors  Nucleotide/nucleo
s ide analogs

T icagrelor (B rilinta) C Y P 3A4 C Y P 3A5

ADP  receptor (P 2Y 12)
inhibitors  T hienopyridines

C lopidogrel (P lavix) C Y P 2C 19 AB C C 3

P rasugrel (E ffient) B C HE , C Y P 3A4 C Y P 2B 6, C Y P 2C 9, C Y P 2C 19,
C Y P 3A5, C Y P 2D6

Irrevers ible cyclooxygenase
inhibitors Aspirin (E cotrin) G LY AT , UG T s , R enal E xcretion C Y P 2C 9, C Y P 3A4, C Y P 3A5

P hosphodiesterase inhibitors C ilostazol (P letal) C Y P 3A4 C Y P 2C 19, C Y P 3A5

P rotease-activated receptor-1
(P AR -1) antagonists V orapaxar (Zontivity) C Y P 3A4 C Y P 3A5

Abbreviations : P 2Y 12, purinergic receptor P 2Y 12.



S NP s  of Importanc e for V enous  T hromboembolis m R is k, Warfarin s ens itivity and
MT HF R  enzyme func tion

P G x R eport - Internal Medic ine

T ype: Drugs  P rescribed for the Modulation of R espiratory F unction

  G ene    P rotein change    Nucleotide change    Marker    G enotype    R esults   

F 5 Arg534G ln 1601G >A rs6025 C /C Normal risk
F 2 *97G >A rs1799963 G /G Normal risk

V K OR C 1 1173C >T rs9923231 C /C Low warfarin sens itivity; high warfarin dosage
MT HF R Ala222V al 665C >T rs1801133 *
MT HF R G lu429Ala 1286A>C rs1801131 *
MT HF R Ala222V al 665C >T rs1801133 *
MT HF R G lu429Ala 1286A>C rs1801131 *

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

R espiratory

Anticholinergic
Umeclidinium (Incruse

E llipta) C Y P 2D6

Aclidinium (T udorza P ressair) C Y P 2D6 C Y P 3A4, C Y P 3A5

B eta2-adrenergic agonist

Arformoterol (B rovana) C Y P 2D6, UG T 1A1 C Y P 2C 19

Indacaterol (Arcapta
Neohaler) UG T 1A1, C Y P 3A4 C Y P 3A5, C Y P 1A2, C Y P 2D6

F ormoterol (P erforomist) C Y P 2D6 C Y P 2C 19, C Y P 2C 9

S almeterol (S erevent Diskus) C Y P 3A4 C Y P 3A5

V ilanterol (B reo E llipta) C Y P 3A4 C Y P 3A5

C orticosteroid

B udesonide (E ntocort,
Uceris ) C Y P 3A4 C Y P 3A5

F luticasone (C utivate,
F lonase Allergy R elief) C Y P 3A4 C Y P 3A5

Mometasone (Nasonex) C Y P 3A4 C Y P 3A5

P hosphodiesterase inhibitor
R oflumilast (Daliresp) C Y P 3A4 C Y P 1A2, C Y P 3A5

T heophylline (T heo-24,
E lixophylline) C Y P 1A2

5-lipoxygenase inhibitor Zileuton (Zyflo, Zyflo C R ) C Y P 1A2 C Y P 2C 9, C Y P 3A4, C Y P 3A5

Leukotriene receptor-1
antagonist

Montelukast (S ingulair) C Y P 3A4 C Y P 2C 9, C Y P 3A5, AB C C 1

P ranlukast (Onon) C Y P 3A4 C Y P 3A5

Zafirlukast (Accolate) C Y P 2C 9 C Y P 3A4, C Y P 3A5

T reatment of cystic fibros is
(specifics  mutations  in the

C F T R  gene)
Ivacaftor (K alydeco) C Y P 3A4 C Y P 3A5

Abbreviations : C F T R , C ystic fibros is  transmembrane conductance regulator.



P G x R eport - Internal Medic ine

T ype: Antiemetic

P G x R eport - Internal Medic ine

T ype: Drugs  P rescribed for the T reatment of P eptic Ulcers  and/or G astro-E sophageal R eflux
Disease

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antiemetic

Antiemetic, 5-HT 3 receptor
antagonist Indole derivative

Dolasetron (Anzemet) C Y P 3A4 C Y P 2D6, C Y P 3A5

T ropisetron (Navoban) C Y P 3A4 C Y P 2D6, C Y P 3A5

Antiemetic, 5-HT 3 receptor
antagonist Isoquinoline

derivative
P alonosetron (Aloxi) C Y P 1A2 C Y P 2D6, C Y P 3A4, C Y P 3A5

Antiemetic, 5-HT 3 receptor
antagonist Indazole

derivative

G ranisetron (S ancuso,
S ustol) C Y P 3A4 C Y P 3A5

Antiemetic, 5-HT 3 receptor 
antagonist

Ondansetron (Zofran,
Zuplenz) C Y P 2B 6 C Y P 1A2, C Y P 2D6,  C Y P 3A4

Antiemetic, dopamine-
receptor antagonist

Domperidone (Motilium) C Y P 3A4 C Y P 3A5

P rochlorperazine (C ompro) C Y P 2D6 C Y P 3A4, C Y P 3A5

Metoclopramide (R eglan) C Y P 2D6 C Y P 1A2, C Y B 5R 1, C Y B 5R 2, C Y B 5R 3,
C Y B 5R 4

Antiemetic, NK 1 receptor
antagonist Aprepitant (E mend) C Y P 3A4 C Y P 3A5, C Y P 1A2, C Y P 2C 19

Antiemetic, H1 histamine
receptor antagonist

Diphenhydramine (B enadryl,
B anophen) C Y P 2D6 C Y P 3A4, C Y P 3A5

Hydroxyzine (V istaril) ADHs C Y P 3A4, C Y P 3A5

P romethazine (P henergan,
P henadoz) C Y P 2D6 S ULT s

C annabinoids Dronabinol (Marinol,
S yndros) C Y P 2C 9 C Y P 2C 19, C Y P 3A4, C Y P 3A5

B enzodiazepines Midazolam (V ersed) C Y P 3A4 C Y P 3A5

Anticholinergics S copolamine (T ransderm
scop) C Y P 3A4 C Y P 3A5

S teroids Dexamethasone (Decadron) C Y P 3A4 C Y P 17A1, C Y P 3A5

Abbreviations : 5-HT , S erotonin; NK 1, neurokinin 1.

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Histamine H2-receptor
antagonists

R anitidine (Zantac, Heartburn
R elief) R enal E xcretion C Y P 1A2, C Y P 2C 19, F MO3, C Y P 3A4,

C Y P 3A5

P roton-pump inhibitor

Omeprazole (Zegerid,
P rilosec OT C ) C Y P 2C 19 C Y P 3A4, C Y P 2C 9, C Y P 3A5

Dexlansoprazole (Dexilant) C Y P 2C 19 C Y P 3A4, C Y P 3A5

E someprazole (Nexium) C Y P 2C 19 C Y P 3A4, C Y P 3A5

Lansoprazole (P revacid) C Y P 3A4 C Y P 2C 19, C Y P 3A5

R abeprazole (AcipHex) Non E nz C Y P 2C 19, C Y P 3A4, C Y P 3A5

Ilaprazole (Noltec) C Y P 3A4 C Y P 3A5

P antoprazole (P rotonix) C Y P 2C 19 C Y P 3A4, C Y P 2D6, C Y P 2C 9, C Y P 3A5

Abbreviations : Non E nz, non-enzymatic metabolism.



P G x R eport - Internal Medic ine

T ype: Drugs  P rescribed for the T reatment of F unctional G astrointestinal Disorders , Obesity

P G x R eport - Internal Medic ine

T ype: Diabetes

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Drugs  for functional gastrointestinal disorders

Acting on serotonin receptors
5-HT 3 antagonists

Alosetron (Lotronex) C Y P 2C 9 C Y P 3A4, C Y P 1A2

C ilansetron C Y P 3A4 C Y P 2D6, C Y P 1A2, C Y P 2C 19,
C Y P 3A5

Acting on serotonin receptors
5-HT 4 agonists

Mosapride (Mopride, Mopid) C Y P 3A4 C Y P 3A5

P rucalopride (R esolor,
R esotran) R enal E xcretion C Y P 3A4, C Y P 3A5

G astroprokinetic

S erotonin 5-HT 4 receptor
agonist

C isapride (P repuls id,
P ropuls id) C Y P 3A4 C Y P 3A5

C initapride (C intapro, P emix) C Y P 3A4 C Y P 2C 8, C Y P 3A5

Dopamine antagonists

Metoclopramide (R eglan) C Y P 2D6 C Y P 1A2, C Y B 5R 1, C Y B 5R 2, C Y B 5R 3,
C Y B 5R 4

C lebopride C Y P 3A4 C Y P 3A5

Domperidone (Motilium) C Y P 3A4 C Y P 3A5

Antipropuls ives

Opioids Loperamide (Anti-diarrhea,
Diamode) C Y P 3A4 C Y P 2C 8, C Y P 3A5

C entrally acting anti-obes ity drugs

S timulant/ Amphetamine/
Appetite suppressant agent

S ibutramine (Meridia) C Y P 3A4 C Y P 3A5

P hentermine (Adipex-P ,
Lomaira) R enal E xcretion C Y P 3A4, C Y P 3A5

Anorectic Lorcaserin (B elviq) C Y P 2D6 C Y P 3A4, C Y P 3A5

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antidiabetic S ecretagogues

Meglitinides
R epaglinide (P randin) C Y P 2C 8 S LC O1B 1, C Y P 3A4, C Y P 3A5, AB C C 8

Nateglinide (S tarlix) C Y P 2C 9 C Y P 3A4, C Y P 3A5

S ulfonylurea 1st generation

C hlorpropamide (Diabinese) R enal E xcretion C Y P 2D6

T olazamide (T olinase) C Y P 2C 9

T olbutamide (Orinase) C Y P 2C 9 C Y P 2C 19, C Y P 2C 8

S ulfonylurea 2nd generation

G lipizide (G lucotrol) C Y P 2C 9

G lyburide (Diabeta, G lynase) C Y P 3A4 C Y P 2C 9, C Y P 2C 19, C Y P 3A5

G liquidone (G lurenorm) C Y P 2C 9

G liclazide (Diamicron) C Y P 2C 9 C Y P 2C 19

G limepiride (Amaryl) C Y P 2C 9

DP P -IV  inhibitor

S axagliptin (Onglyza) C Y P 3A4 C Y P 3A5

Alogliptin (Nes ina) R enal E xcretion C Y P 2D6, C Y P 3A4, C Y P 3A5

Linagliptin (T radjenta) R enal E xcretion C Y P 3A4, C Y P 3A5

S itagliptin (J anuvia) C Y P 3A4 C Y P 2C 8, C Y P 3A5

Antidiabetic S ens itizers

T hiazolidinediones  
P ioglitazone (Actos) C Y P 2C 8 C Y P 3A4, C Y P 3A5

R osiglitazone (Avandia) C Y P 2C 8 C Y P 2C 9

B iguanides Metformin (G lucophage) R enal E xcretion

Antidiabetic Other

S G LT 2 inhibitors C anagliflozin UG T 1A9, UG T 2B 4 C Y P 3A4, C Y P 3A5

Abbreviations : DP P -IV , Dipeptidyl peptidase-4; S G LT 2, sodium/glucose cotransporter 2 or gliflozins .



P G x R eport - Internal Medic ine

T ype: Migraine, Antihistamine, Abortifacient, Drugs  P rescribed for the T reatment of
Hyperparathyroidism, Dermatology

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Anti-migraine

S elective serotonin (5-HT 1)
agonists

Almotriptan (Axert) C Y P 3A4 C Y P 2D6, C Y P 3A5

E letriptan (R elpax) C Y P 3A4 C Y P 3A5

F rovatriptan (F rova) C Y P 1A2

Naratriptan (Amerge) C Y P 1A2 C Y P 2C 8, C Y P 2C 9, C Y P 2D6

Zolmitriptan (Zomig, Zomig
ZMT ) C Y P 1A2

E rgot alkaloids

Dihydroergotamine
(D.H.E .45) C Y P 3A4 C Y P 3A5

E rgotamine (C afergot,
E rgomar) C Y P 3A4 C Y P 3A5

Antihistamines

Aminoalkyl ethers Diphenhydramine (B enadryl,
B anophen) C Y P 2D6 C Y P 3A4, C Y P 3A5

S ubstituted alkylamines C hlorpheniramine (C hlor-
T rimeton, Allergy-4-hour) C Y P 3A4 C Y P 3A5

P henothiazine derivatives P romethazine (P henergan,
P henadoz) C Y P 2D6 S ULT s

P iperazine derivatives

Hydroxyzine (V istaril) ADHs C Y P 3A4, C Y P 3A5

C yclizine (Marezine, V aloid) C Y P 2D6

C etirizine (Zyrtec, Aller-tec) R enal E xcretion

Other antihistamines

T erfenadine (S eldane,
T riludan) C Y P 3A4 C Y P 3A5

Loratadine (C laritin, Allergy
R elief) C Y P 3A4, C Y P 2D6 C Y P 3A5, C Y P 2C 8, C Y P 2C 9

F exofenadine (Aller-ease,
C hildren's  Wal-F ex) B iliary E xcretion R enal E xcretion, C Y P 3A4, C Y P 3A5

Desloratadine C Y P 2C 8 UG T 2B 10

Astemizole (Hismanal) C Y P 3A4 C Y P 3A5

T reatment of secondary hyperparathyroidism

C alcimimetic C inacalcet (S ens ipar) C Y P 3A4 C Y P 2D6, C Y P 3A5, C Y P 1A2

Abortifacient

P rogestin Antagonist Mifepris tone (K orlym,
Mifeprex) C Y P 3A4 C Y P 3A5

Dermatology Anti-acne

R etinoid Isotretinoin (Myorisan,
Amnesteem) C Y P 2C 8 C Y P 2C 9, C Y P 3A4, C Y P 2B 6, C Y P 3A5

Abbreviations : B E , biliary excretion.



P G x R eport - P s yc hiatry

T ype: Antidepressant I

P G x R eport - P s yc hiatry

T ype: Antidepressant II

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antidepressants

S S R Is

C italopram (C elexa) C Y P 2C 19, C Y P 2D6 C Y P 3A4, C Y P 3A5, HT R 2A

E scitalopram (Lexapro) C Y P 3A4, C Y P 2C 19 C Y P 2D6, C Y P 3A5, HT R 2C

Dapoxetine (P riligy) C Y P 2D6 C Y P 3A4, C Y P 3A5, F MO1

F luoxetine (P rozac, S arafem) C Y P 2D6 C Y P 3A4, C Y P 2C 9, C Y P 3A5,
C Y P 2C 19, HT R 2A

P aroxetine (P axil,  S eroxat) C Y P 2D6 C Y P 3A4, C Y P 1A2, C Y P 3A5, C Y P 2C 9,
HT R 2A

S ertraline (Zoloft) C Y P 2B 6 C Y P 2C 19, C Y P 2C 9, C Y P 3A4,
C Y P 2D6

F luvoxamine (F averin,
F evarin) C Y P 2D6 C Y P 1A2, HT R 2A

S MS s V ilazodone (V iibryd) C Y P 3A4 C Y P 3A5, C Y P 2C 19, C Y P 2D6

S NR Is

Levomilnacipran (F etzima) C Y P 3A4 C Y P 2C 8, C Y P 3A5, C Y P 2C 19,
C Y P 2D6

Milnacipran (S avella) UG T s R enal E xcretion

V enlafaxine (E ffexor XR ) C Y P 2D6 C Y P 2C 19, C Y P 3A4, C Y P 2C 9,
C Y P 3A5, S LC 6A3, HT R 2A

Duloxetine (C ymbalta,
Irenka) C Y P 2D6 C Y P 1A2, HT R 2A

NR Is

Atomoxetine (S trattera) C Y P 2D6 C Y P 2C 19, C Y P 3A4, C Y P 3A5, S LC 6A2

R eboxetine (E dronax) C Y P 3A4 C Y P 3A5

Maprotiline (Ludiomil) C Y P 2D6 C Y P 1A2

T C As that preferentially
inhibit the reuptake of

serotonin

C lomipramine (Anafranil) C Y P 2D6 C Y P 3A4, C Y P 2C 19, C Y P 1A2,
C Y P 2C 9, HT R 2A

Imipramine (T ofranil) C Y P 1A2, C Y P 2D6 C Y P 2C 19, C Y P 3A4, C Y P 3A5

T C As that preferentially
inhibit the reuptake of

norepinephrine

Desipramine (Norpramin) C Y P 2D6 C Y P 1A2, C Y P 2C 19

Nortriptyline (P amelor) C Y P 2D6 C Y P 1A2, C Y P 2C 19

P rotriptyline (V ivactil) C Y P 2D6 

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antidepressants

T C As  that fairly balanced
serotonin-norepinephrine

reuptake inhibitors

Amitriptyline (E lavil,  V anatrip) C Y P 2D6 C Y P 3A4, C Y P 2C 19, C Y P 2C 9,
C Y P 1A2, C Y P 2B 6

Doxepin (S ilenor, Zonalon) C Y P 2D6, C Y P 2C 19 C Y P 1A2, C Y P 3A4, C Y P 3A5

Dosulepin (P rothiaden) C Y P 2D6, C Y P 2C 9 C Y P 3A4, C Y P 1A2, C Y P 3A5,
C Y P 2C 19

T eC As
Mianserin (T olvon) C Y P 2D6 C Y P 3A4, C Y P 1A2, C Y P 2B 6, C Y P 3A5

Amoxapine (Asendin) C Y P 2D6 C Y P 3A4, C Y P 3A5

T C A with antipsychotic and
sedative properties T rimipramine (S urmontil) C Y P 2D6 C Y P 2C 19, C Y P 2C 9

MAOI
T ranylcypromine (P arnate) MAO C Y P 3A4, C Y P 3A5, C Y P 2C 19,

C Y P 2D6
Moclobemide (Amira,

Aurorix) C Y P 2C 19 C Y P 2D6, C Y P 1A2, HT R 2A

Atypical antidepressants

S MS s V ortioxetine (B rintellix) C Y P 2D6 C Y P 2C 9, C Y P 3A4, C Y P 3A5, UG T s ,
C Y P 2C 8, C Y P 2C 19, C Y P 2B 6

NaS S As Mirtazapine (R emeron,
R emeronsoltab) C Y P 1A2 C Y P 2D6, C Y P 3A4, C Y P 3A5, HT R 2A

S AR Is
T razodone (Desyrel) C Y P 3A4 C Y P 2D6, C Y P 3A5

Nefazodone (S erzone) C Y P 2D6, C Y P 3A4 C Y P 3A5

Antidepressant and  smoking
cessation aid B upropion (Zyban, Aplenzin) C Y P 2B 6 C Y P 3A4, C Y P 2C 9, C Y P 2D6, C Y P 1A2,

C Y P 3A5
Antidepressant and anti-

anxiety B uspirone (B uS par, V anspar) C Y P 3A4 C Y P 3A5

Abbreviations : S S R I, serotonin selective reuptake inhibitor; S MS , S erotonin modulator and stimulator; S NR I, serotonin-norepinephrine reuptake inhibitor; NR I, norepinephrine reuptake inhibitor; T C A,
tricyclic antidepressant; T eC A, tetracyclic antidepressant; MAOI, monoamine oxidase inhibitor; NaS S A, noradrenergic and specific serotonergic antidepressant; S AR I, serotonin antagonist and reuptake

inhibitor.

C omprehens ive P G x report for S A NDR A  HE NR Y  12 / 29



A dditional S NP s  of Importanc e for T reatment Us ing A ntidepres s ants

A dditional S NP s  of Importanc e for the T reatment of Depres s ion and P s yc hos is , and
the T reatment of A lc ohol and T obac c o Us e Dis orders

P G x R eport - P s yc hiatry

T ype: T ypical Antipsychotic

  G ene    Marker    G enotype    Drug    Level of E vidence    R esults   

G R IK 4 rs1954787 * C italopram 1B
G R IK 4 rs1954787 * Antidepressants 2B

  G ene    Marker    G enotype    Drug    Level of E vidence    R esults   

C OMT rs4680 * F luvoxamine (F averin, F evarin) 3
C OMT rs4680 * V enlafaxine (E ffexor XR ) 3
C OMT rs4680 * P aroxetine (P axil,  S eroxat) 3
HT R 2A rs7997012 G /G Antidepressants 3 Higher risk of having no response to treatment with antidepressants

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

T ypical antipsychotic

B utyrophenones

B romperidol (B romidol,
B romodol) C Y P 3A4 C Y P 3A5

Droperidol (Inaps ine) C Y P 3A4 C Y P 3A5

Haloperidol (Haldol) UG T s , C Y P 3A4 C Y P 1A2, C Y P 2D6, C Y P 3A5, HT R 2C

P henothiazines  with aliphatic
s ide-chain

C hlorpromazine (T horazine,
Largactil) C Y P 2D6 C Y P 1A2, C Y P 3A4, C Y P 3A5

Levomepromazine (Nozinan,
Levoprome) C Y P 3A4 C Y P 1A2, C Y P 3A5

P romazine (S parine) C Y P 1A2 C Y P 3A4, C Y P 2C 19, C Y P 2C 9, C Y P 3A5

C yamemazine (T ercian) C Y P 1A2 C Y P 3A4, C Y P 2C 9, C Y P 2C 8, C Y P 3A5

P henothiazines  with
piperazine structure

F luphenazine (P rolixin) C Y P 2D6

P erphenazine (T rilafon) C Y P 2D6

P rochlorperazine (C ompro) C Y P 2D6 C Y P 3A4, C Y P 3A5

T rifluoperazine (S telazine) C Y P 1A2

P henothiazines  with
piperidine structure T hioridazine (Mellaril) C Y P 2D6 C Y P 1A2, C Y P 3A4, C Y P 2C 19, C Y P 3A5

P henothiazines  used as  an
anti-histamine, sedative, and

antiemetic

P romethazine (P henergan,
P henadoz) C Y P 2D6 S ULT s

Diphenyl-butylpiperidine P imozide (Orap) C Y P 3A4, C Y P 2D6 C Y P 1A2, C Y P 3A5

T hioxanthene derivative
T hiothixene (Navane) C Y P 1A2 C Y P 3A4, C Y P 3A5

Zuclopenthixol (C lopixol) C Y P 2D6 C Y P 3A4, C Y P 3A5

T ricyclics Loxapine (Adasuve) C Y P 1A2 C Y P 3A4, C Y P 2D6, C Y P 3A5



P G x R eport - P s yc hiatry

T ype: Atypical antipsychotic

A dditional S NP s  of Importanc e in T reatment that Inc ludes  the Us e of A ntips yc hotic s
and for the T reatment of A utis m

Other genetic  and c linic al fac tors  may als o influenc e a patient's  res pons e to medic ations .

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Atypical antipsychotic

Diazepines , Oxazepines ,
T hiazepines  and Oxepines

Quetiapine (S eroquel,
S eroquel XR ) C Y P 3A4, C Y P 2D6 C Y P 3A5, C Y P 1A2, C Y P 2C 9,

C Y P 2C 19

Asenapine (S aphris , S ycrest) C Y P 1A2, UG T 1A4 C Y P 2D6, C Y P 3A4, C Y P 3A5

C lozapine (C lozaril,  F azaC lo) C Y P 1A2, C Y P 2D6 C Y P 3A4, F MO3, C Y P 2C 9, C Y P 2C 19,
C Y P 3A5, S LC 6A3, S LC 1A1, HT R 2C

Indole derivatives

S ertindole (S erdolect,
S erlect) C Y P 2D6 C Y P 3A4, C Y P 3A5

Zipras idone (G eodon) C Y P 3A4 AOX1, C Y P 3A5

Luras idone (Latuda) C Y P 3A4 C Y P 3A5

B enzamides
S ulpiride (E glonyl, Dolmatil) R enal E xcretion

Amisulpride (S olian) R enal E xcretion

Other antipsychotics

Aripiprazole (Abilify) C Y P 2D6 C Y P 3A4, C Y P 3A5

R isperidone C Y P 2D6 C Y P 3A4, C Y P 3A5, S LC 1A1, HT R 2A,
HT R 2C

Iloperidone (F anapt) C Y P 2D6 C Y P 3A4, C Y P 3A5

P aliperidone (Invega, Invega
T rinza) C Y P 2D6 C Y P 3A4, C Y P 3A5

Zotepine (Zoleptil) C Y P 3A4 C Y P 1A2, C Y P 3A5, C Y P 2D6

  G ene    Marker    G enotype    Drug    Level of E vidence    R esults   

HT R 2C rs3813929 * Olanzapine (Zyprexa, Zyprexa R elprevv) 3
C OMT rs4680 * Haloperidol (Haldol) 3



P G x R eport - Neurology

T ype: Drugs  P rescribed for the T reatment of ADHD, R elated Drugs

P G x R eport - Neurology

T ype: Drugs  P rescribed for the T reatment of E pilepsy

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Anti ADHD S timulants

Amphetamine

Dextroamphetamine
(P roC entra, Dexedrine

S pansule, Adderall)
R enal E xcretion, C Y P 2D6 F MO3, G LY AT

Levoamphetamine
(B enzedrine) R enal E xcretion, C Y P 2D6 F MO3

NDR I Dexmethylphenidate
(F ocalin) C Y P 2D6 R enal E xcretion

P sychostimulant
Lisdexamfetamine (V yvanse) Hydrolys is C Y P 2D6, R enal E xcretion

Methylphenidate (C oncerta,
Daytrana) C Y P 2D6 R enal E xcretion, S LC 6A2, S LC 6A3

Anti ADHD Non-stimulants

NE R I Atomoxetine (S trattera) C Y P 2D6 C Y P 2C 19, C Y P 3A4, C Y P 3A5, S LC 6A2

C entral alpha-2 Adrenergic
Agonist C lonidine (C atapres , K apvay) C Y P 2D6 C Y P 1A2, C Y P 3A4, C Y P 3A5

Antidepressants

B upropion (Zyban, Aplenzin) C Y P 2B 6 C Y P 3A4, C Y P 2C 9, C Y P 2D6, C Y P 1A2,
C Y P 3A5

Imipramine (T ofranil) C Y P 1A2, C Y P 2D6 C Y P 2C 19, C Y P 3A4, C Y P 3A5

Desipramine (Norpramin) C Y P 2D6 C Y P 1A2, C Y P 2C 19

Milnacipran (S avella) UG T s R enal E xcretion

R eboxetine (E dronax) C Y P 3A4 C Y P 3A5

Wakefulness-promoting
agent

Modafinil (P rovigil) Hydrolys is , C Y P 2D6 C Y P 1A2, C Y P 3A4, C Y P 2B 6, C Y P 3A5

Armodafinil (Nuvigil) C Y P 3A4 C Y P 3A5

Anti-insomnia

Melatonin R eceptor Agonist R amelteon (R ozerem) C Y P 1A2 C Y P 2C 19, C Y P 3A4, C Y P 3A5

Abbreviations : ADHD, Attention deficit hyperactivity disorder; NE R I; norepinephrine reuptake inhibitor, NDR I, norepinephrine-dopamine reuptake inhibitor.

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antiepileptic

B arbiturates P henobarbital (Luminal) C Y P 2C 19

C arbamates F elbamate (F elbatol) C Y P 3A4 C Y P 3A5

C arboxamides C arbamazepine (T egretol,
C arbatrol) C Y P 3A4, E P HX1 C Y P 2C 8, C Y P 2B 6, C Y P 1A2, C Y P 3A5,

HLA-B *1502, HLA-A*3101

F atty acids T iagabine (G abitril) C Y P 3A4 C Y P 3A5, C Y P 1A2, C Y P 2D6,
C Y P 2C 19

F ructose derivatives T opiramate (T opamax,
Qudexy XR ) R enal E xcretion C Y P s , UG T s

G AB A analogs
G abapentin (Neurontin,

G ralise) R enal E xcretion

P regabalin (Lyrica) R enal E xcretion

Hydantoin
P henytoin (Dilantin P henytek) C Y P 2C 19 C Y P 2C 9, C Y P 3A4, C Y P 3A5, C Y P 2D6,

HLA-B *1502

Mephenytoin (Mesantoin) C Y P 2C 19 C Y P 2C 8, C Y P 2C 9, C Y P 2B 6, C Y P 1A2,
C Y P 2D6

Oxazolidinediones
T rimethadione (T ridione) C Y P 2C 9 C Y P 3A4, C Y P 3A5

P aramethadione (P aradione) C Y P 2C 9

P yrimidinedione P rimidone (Mysoline) C Y P 2C 9 C Y P 2C 19

P yrrolidines

B rivaracetam (B riviact) C Y P 2C 19, C Y P 2C 9 C Y P 3A4, C Y P 3A5, C Y P 2C 8, C Y P 2B 6

Levetiracetam (K eppra,
S pritam) R enal E xcretion

S eletracetam R enal E xcretion

S uccinimides E thosuximide (Zarontin) C Y P 3A4 C Y P 3A5

S ulfonamides Zonisamide (Zonegran) C Y P 3A4 C Y P 2C 19, C Y P 3A5

Other
Lacosamide (V impat) C Y P 2C 9 C Y 2C 19, C Y P 3A4

P erampanel (F ycompa) C Y P 3A4 C Y P 3A5

Abbreviations : G AB A, gamma-aminobutyric acid.



P G x R eport - Neurology

T ype: Anxiolytic, Hypnotic, S edative, Anticonvulsant, Muscle R elaxants

P G x R eport - Neurology

T ype: Drugs  P rescribed for the T reatment of Alzheimer’s  and P arkinson’s , R elated Drugs

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Anxiolytic, Hypnotic, S edative, Anticonvulsant, and Muscle R elaxant

B enzodiazepine S hort-acting

Midazolam (V ersed) C Y P 3A4 C Y P 3A5

T riazolam (Halcion) C Y P 3A4 C Y P 3A5

B rotizolam (Lendormin) C Y P 3A4 C Y P 3A5

B enzodiazepine
Intermediate-acting

Alprazolam (Xanax) C Y P 3A4 C Y P 3A5

B romazepam (Lexotan,
Lexotanil) C Y P 1A2 C Y P 2D6

C lobazam (Onfi) C Y P 2C 19 C Y P 3A4, C Y P 3A5, C Y P 2B 6

F lunitrazepam (R ohypnol) C Y P 2C 19 C Y P 2C 9, C Y P 3A4, C Y P 3A5

E stazolam (P roS om) C Y P 3A4 C Y P 3A5

C lonazepam (K lonopin) C Y P 3A4 C Y P 2C 19, C Y P 3A5

Quazepam (Doral) C Y P 3A4 C Y P 2C 19, C Y P 3A5

Lormetazepam (Noctamid,
Loramet) C Y P 3A4 C Y P 3A5

Nitrazepam (Alodorm,
Apodorm) C Y P 3A4 C Y P 3A5

T emazepam (R estoril) C Y P 2C 19 C Y P 3A4, C Y P 3A5

B enzodiazepine Long-acting

Diazepam (V alium, Diastat) C Y P 2C 19, C Y P 3A4 C Y P 3A5, C Y P 2B 6, C Y P 1A2

C lorazepate (T ranxene) C Y P 3A4 C Y P 3A5

C hlordiazepoxide (Librium,
P oxi) C Y P 3A4 C Y P 3A5

F lurazepam (Dalmane,
Dalmadorm) C Y P 3A4 C Y P 3A5

Nordazepam (Nordaz, S tilny) C Y P 3A4 C Y P 3A5

Nonbenzodiazepine  hypnotic

Zolpidem (Ambien, E dluar) C Y P 3A4 C Y P 3A5, C Y P 1A2, C Y P 2D6

Zaleplon (S onata) AOX1, C Y P 3A4 C Y P 3A5

Zopiclone (Imovane,
Zimovane) C Y P 3A4 C Y P 2C 8, C Y P 2C 9, C Y P 3A5

E szopiclone (Lunesta) C Y P 3A4 C Y P 3A5

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Anti-Alzheimer disease

Acetylcholinesterase inhibitor

T acrine (C ognex) C Y P 1A2 C Y P 2D6

Donepezil (Aricept) C Y P 2D6 C Y P 3A4, C Y P 3A5

G alantamine (R azadyne,
R azadyne E R ) C Y P 2D6 C Y P 3A4, C Y P 3A5

NMDA receptor antagonist Memantine (Namenda,
Namenda T itration P ak) R enal E xcretion UG T s

Anti-P arkinson disease

Inhibitor of MAO-B
S elegiline (E msam, Zelapar) C Y P 2B 6 C Y P 2C 9, C Y P 3A4, C Y P 3A5, F MO3

R asagiline (Azilect) C Y P 1A2

C OMT  inhibitors E ntacapone (C omtan) UG T 1A9, C Y P 3A4 C Y P 3A5

Dopamine receptor agonists

B romocriptine (P arlodel,
C ycloset) C Y P 3A4 C Y P 3A5

P ramipexole (Mirapex) R enal E xcretion

R opinirole (R equip) C Y P 1A2 UG T s , R enal E xcretion

Anticholinergics  -
Antimuscarinics

Diphenhydramine (B enadryl,
B anophen) C Y P 2D6 C Y P 3A4, C Y P 3A5

Anti-hyperkinetic movement T etrabenazine (Xenazine) C Y P 2D6 C Y P 1A2

Anti-amyotrophic lateral
scleros is  drug R iluzole (R ilutek) C Y P 1A2

Anti-multiple scleros is
S phingosine 1-phosphate

R eceptor Modulator F ingolimod (G ilenya) C Y P 4F 2

Improvement of walking in patients  with multiple scleros is
S elective blocker of members

of voltage-activated K +
channels

Dalfampridine (Ampyra) R enal E xcretion

Abbreviations : NMDA, N-methyl-D-aspartate; C OMT , C atechol-O-methyltransferase.
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P G x R eport - Infec tology

T ype: Antimalarial,  Anthelmintic, Antifungal

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antibacterials : protein synthes is  inhibitors  50S

Amphenicols
C hloramphenicol
(C hloromycetin,
P entamycetin)

C Y P 2C 9

Lincosamides C lindamycin (E voclin,
C lindagel) C Y P 3A4 C Y P 3A5

Antibiotic

Macrolides

C larithromycin (B iaxin) C Y P 3A4 C Y P 3A5

E rythromycin (E ryc) C Y P 3A4

T elithromycin (K etek) C Y P 3A4 C Y P 3A5

Antibacterials : nucleic acid inhibitors
DHP S  inhibitor Intermediate-

acting sulfonamides
S ulfamethoxazole (B actrim,

S ulfatrim) R enal E xcretion C Y P 2C 9

Anaerobic DNA inhibitors/
Nitroimidazole

T inidazole (T indamax) C Y P 3A4 C Y P 3A5

Ornidazole (dazolic) C Y P 3A4 C Y P 3A5

DNA-dependent R NA
polymerase inhibitors

R ifampicin (R ifadin) C Y P 3A4 C Y P 2C 8, C Y P 3A5, C Y P 2C 19, R E

R ifabutin (Mycobutin) C Y P 3A4 C Y P 1A2, C Y P 3A5

Other drugs  against
mycobacteria

B edaquiline (S irturo) C Y P 3A4 C Y P 2C 8, C Y P 2C 19, C Y P 3A5

P yrazinamide (R ifater,
T ebrazid) AOX1, XDH C Y P 1A2, C Y P 3A4, C Y P 3A5, R E

Abbreviations : DHP S , Dihydropteroate synthase.

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Antimalarial

Aminoquinolines

C hloroquine (Aralen) C Y P 2C 8 C Y P 3A4, C Y P 3A5

Hydroxychloroquine
(P laquenil) C Y P 2D6 C Y P 2C 8, C Y P 3A4, C Y P 3A5

Amodiaquine (Amdaquine,
Amobin) C Y P 2C 8

P rimaquine (J asoprim,
Malirid) C Y P 2D6

Methanolquinolines
Quinine (Qualaquin) C Y P 3A4, C Y P 2D6 C Y P 2C 19, C Y P 3A5

Mefloquine (Lariam,
Mephaquin) C Y P 3A4 C Y P 3A5

Artemis inin and derivatives

Artemis inin (Alaxin) C Y P 3A4 C Y P 2B 6, C Y P 3A5

Artemether (C oartem) C Y P 3A4 C Y P 3A5

Arteether (Artemotil) C Y P 3A4 C Y P 2B 6, C Y P 3A5

B iguanides P roguanil (P aludrine) C Y P 2C 19

Other antimalarials
Halofantrine (Halfan) C Y P 3A4 C Y P 3A5

P entamidine (Nebupent,
P entam) C Y P 2C 19 C Y P 1A2, C Y P 2D6

Anthelmintic

B enzimidazoles Albendazole (Albenza) C Y P 3A4 C Y P 1A2, C Y P 3A5

Antifungals

Imidazoles K etoconazole (Nizoral,
Xolegel) C Y P 3A4 UG T 1A1, F MO3, C Y P 26A1

T riazoles

Itraconazole (S poranox) C Y P 3A4

V oriconazole (V fend, V fend
IV ) C Y P 2C 19 C Y P 2C 9, C Y P 3A4, C Y P 3A5

F luconazole (Diflucan) R enal E xcretion

Allylamines T erbinafine (Lamis il,  J ock
Itch) C Y P 2C 9 C Y P 1A2, C Y P 3A4, C Y P 2C 8,

C Y P 2C 19
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P G x R eport - Onc ology, Hematology

T ype: Antineoplastic I

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

P rotease inhibitor 1st
generation

Lopinavir (K aletra) C Y P 3A4 S LC O1B 1, C Y P 3A5, AB C C 1

R itonavir (Norvir) C Y P 3A4 C Y P 2D6, C Y P 3A5, AB C C 1

S aquinavir (Invirase) C Y P 3A4 C Y P 3A5

Indinavir (C rixivan) C Y P 3A4 C Y P 2D6, C Y P 3A5

Nelfinavir (V iracept) C Y P 2C 19 C Y P 3A4, C Y P 3A5

F osamprenavir (Lexiva) C Y P 3A4 C Y P 3A5

P rotease inhibitor 2nd
generation

Atazanavir (R eyataz) C Y P 3A4 C Y P 3A5

Darunavir (P rezista) C Y P 3A4 C Y P 3A5, S LC O3A1

T ipranavir (Aptivus) C Y P 3A4 C Y P 3A5

NNR T I 1st generation
Delavirdine (R escriptor) C Y P 3A4 C Y P 2D6, C Y P 3A5

E favirenz (S ustiva) C Y P 2B 6 S LC O3A1

NNR T I 2nd generation

Nevirapine (V iramune,
V iramune XR ) C Y P 3A4 C Y P 2B 6, C Y P 3A5, S LC O3A1

E travirine (Intelence) C Y P 3A4 C Y P 2C 9, C Y P 2C 19, C Y P 3A5

R ilpivirine (E durant) C Y P 3A4 C Y P 3A5

Nucleos ide reverse
transcriptase inhibitor (NR T I) Abacavir (Ziagen) ADH6 UG T 1A1, ADK , HLA-B *5701

Neuraminidase
inhibitors/release phase

Zanamivir (R elenza
Diskhaler) R enal E xcretion

P eramivir (R apivab) R enal E xcretion

Oseltamivir (T amiflu) B C HE , AC HE R enal E xcretion

C C R 5 C o-receptor
Antagonist Maraviroc (S elzentry) C Y P 3A4 C Y P 3A5

Hepatitis  C  V irus  NS 3/4A
P rotease Inhibitor

B oceprevir (V ictrelis ) C Y P 3A4 IF NL3, C Y P 3A5

T elaprevir (Incivek, Incivo) C Y P 3A4 C Y P 3A5, IF NL3

P aritaprevir (V iekira,
T echnivie/V iekirax) C Y P 3A4 C Y P 3A5

S imeprevir (Olys io, S ovriad) C Y P 3A4 C Y P 2C 8, C Y P 2C 19, C Y P 3A5, IF NL3

Other antivirals

E nfuvirtide (F uzeon) C Y P 2C 19 C Y P 1A2

R altegravir (Isentress ,
Isentress  HD) UG T 1A1 S LC O1A2

E lvitegravir (V itekta, S tribild) C Y P 3A4 C Y P 3A5

Dolutegravir (T ivicay) UG T 1A1, C Y P 3A4 C Y P 3A5

Abbreviations : NNR T I, Non-Nucleos ide R everse T ranscriptase Inhibitors ; C C R 5, C -C  chemokine receptor type 5.

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Alkylating agents

Nitrogen mustard analogues
C yclophosphamide
(E ndoxan, C ytoxan) C Y P 2B 6 C Y P 2C 19, C Y P 3A4, C Y P 2C 9,

C Y P 3A5, ALDH1A1, AB C C 3

Iphosphamide C Y P 2B 6 C Y P 3A4, C Y P 3A5

Nitrosoureas C armustine (B icnu, G liadel
Wafer) C Y P 1A2 R enal E xcretion

Antimetabolites

F olic acid analogues
Methotrexate (T rexall,

R asuvo) R enal E xcretion AOX1, S LC O1B 1, S LC 19A1, AB C C 1,
AB C C 3

P emetrexed (Alimta) R enal E xcretion S LC 19A1

P urine analogues

Mercaptopurine (P urixan) XO T P MT , AOX1, S LC 19A1

T ioguanine (T abloid) HP R T 1 T P MT ,

C ladribine (Leustatin) DC K R enal E xcretion

C lofarabine (C lolar) DC K R enal E xcretion

Nelarabine ADA DC K , R enal E xcretion, XO

P yrimidine analogues
F luorouracil (E fudex,

F luoroplex) DP Y D, T Y MS , MT HF R T Y MP , S LC 19A1

C ytarabine (C ytosar-U) C E S 1, C E S 2, C DA T Y MP , DP Y D, S LC O1B 1, S LC 29A1
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T ype: Antineoplastic II
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T ype: Antineoplastic T argeted T herapy I

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

P lant alkaloids  and other natural products

V inca alkaloids  and
analogues

V incris tine (Marqibo,
V incasar P F S ) C Y P 3A4 C Y P 3A5, AB C C 3

V inblastine (Alkaban-AQ,
V elban) C Y P 3A4 C Y P 3A5

P odophyllotoxin derivatives
E toposide (E topophos ,

T oposar) C Y P 3A4 C Y P 3A5, C Y P 1A2, UG T 1A1

T enipos ide (V umon) C Y P 2C 19 C Y P 3A4, C Y P 3A5

T axanes
P aclitaxel (Abraxane) C Y P 2C 8 C Y P 3A4, C Y P 3A5, S LC 29A1

Docetaxel (Docefrez,
T axotere) C Y P 3A4 C Y P 3A5, AB C C 6

C ytotoxic antibiotics  and related substances
Anthracyclines  and related

substances
Doxorubicin (Adriamycin,

Doxil) ALDH1A1, AB C B 1, G S T P 1, NQO1 C Y P 3A4, C Y P 2B 6, C Y P 3A5, C Y P 2C 8,
C Y P 2D6, AB C C 3

Other antineoplastic agents

P latinum compounds C isplatin (P latinol) R enal E xcretion, NQO1, G S T P 1 LR P 2, S LC 19A1, AB C C 3

Derivative of camptothecin Irinotecan UG T 1A1, C Y P 3A4, C E S 1, C E S 2 C Y P 3A5, C Y P 2B 6, S LC O1B 1,
UG T 1A10, S LC 19A1

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

P rotein kinase inhibitor (receptor)

E pidermal growth factor
receptor (E G F R )

E rlotinib (T arceva) C Y P 3A4 C Y P 1A2, C Y P 3A5

G efitinib (Iressa) C Y P 3A4 C Y P 2D6, C Y P 3A5

V andetanib (C aprelsa) C Y P 3A4 F MO3, F MO1, C Y P 3A5

E G F R  and epidermal growth
factor receptor (HE R 2)

Lapatinib (T ykerb) C Y P 3A4, C Y P 2C 19 C Y P 2C 8, C Y P 3A5, HLA-DR B *0201,
HLA-DR B *0701

Neratinib (Nerlynx) C Y P 3A4 C Y P 3A5

C -K IT  and P DG F R Masitinib (Mas ivet) C Y P 3A4 C Y P 3A5

F LT 3 Lestaurtinib C Y P 3A4 C Y P 3A5

R E T , V E G F R  and E G F R V andetanib (C aprelsa) C Y P 3A4 F MO3, F MO1, C Y P 3A5

c-ME T  and V E G F R 2 C abozantinib (C abometyx,
C ometriq) C Y P 3A4 C Y P 2C 8, C Y P 3A5

Multiple targets  (c-K IT ,
F G F R , P DG F R  and V E G F R )

Axitinib (Inlyta) C Y P 3A4 C Y P 1A2, C Y P 2C 19, C Y P 3A5,
UG T 1A1

Nintedanib (Ofev, V argatef) C Y P 1A2 C Y P 2C 9, C Y P 2C 19, C Y P 2D6

P azopanib (V otrient) C Y P 3A4, UG T 1A1 C Y P 1A2, C Y P 2C 8, C Y P 3A5

P onatinib (Iclus ig) C Y P 3A4 C Y P 2C 8, C Y P 2D6, C Y P 3A5

R egorafenib (S tivarga) C Y P 3A4 C Y P 3A5

S orafenib (Nexavar) C Y P 3A4 C Y P 3A5

S unitinib (S utent) C Y P 3A4 C Y P 3A5

T oceranib (P alladia) C Y P 3A4 C Y P 3A5

P rotein kinase inhibitor (non-receptor)

B C R -AB L

Imatinib (G leevec) C Y P 3A4 C Y P 3A5, S LC O1A2, S LC 22A4

Nilotinib (T as igna) C Y P 3A4, UG T 1A1 C Y P 1A2, C Y P 2C 9, C Y P 2C 19,
C Y P 2D6, C Y P 3A5

Dasatinib (S prycel) C Y P 3A4 C Y P 3A5

P onatinib (Iclus ig) C Y P 3A4 C Y P 2C 8, C Y P 2D6, C Y P 3A5

S rc B osutinib (B osulif) C Y P 3A4 C Y P 3A5

J anus  kinase

Lestaurtinib C Y P 3A4 C Y P 3A5

R uxolitinib (J akafi) C Y P 3A4 C Y P 3A5

P acritinib C Y P 3A4 C Y P 3A5

T ofacitinib (Xeljanz,
J akvinus) C Y P 3A4 C Y P 2C 19, C Y P 3A5
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T ype: Immunosuppress ive, Immunomodulation

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

P rotein kinase inhibitor (non-receptor)

E ML4-ALK
C eritinib (Zykadia) C Y P 3A4 C Y P 2C 9, C Y P 3A5

C rizotinib (Xalkori) C Y P 3A4 C Y P 3A5

B ruton tyros ine kinase Ibrutinib (Imbruvica) C Y P 3A4 C Y P 2D6, C Y P 3A5

B R AF  inhibitor (V 600E
mutation-pos itive) Dabrafenib (T afinlar) C Y P 2C 8 C Y P 3A4, C Y P 3A5

Other T argeted therapy

mT OR  Inhibitors
S irolimus  (R apamune) C Y P 3A4 C Y P 3A5

E verolimus  (Zortress ,
Afinitor) C Y P 3A4 C Y P 2C 8, C Y P 3A5

Hedgehog pathway inhibitor V ismodegib (E rivedge) C Y P 2C 9 C Y P 3A4, C Y P 3A5

Hormone antagonists  and related agents

S elective estrogen receptor
modulators  (S E R M)

T oremifene (F areston) C Y P 3A4 C Y P 2D6, C Y P 3A5

T amoxifen (S oltamox) C Y P 3A4, C Y P 2D6, C Y P 2C 9 C Y P 3A5, C Y P 2B 6, F MO1, F MO3,
C Y P 2C 19, C Y P 1A2, F 2, F 5

S E R D F ulvestrant (F as lodex) C Y P 3A4 C Y P 3A5

Anti-androgens

F lutamide (E ulexin) C Y P 1A2 C Y P 3A4, C Y P 3A5

Nilutamide (Nilandron) C Y P 2C 19 F MO3

B icalutamide (C asodex) C Y P 3A4 C Y P 3A5

E nzalutamide (Xtandi) C Y P 2C 8 C Y P 3A4, C Y P 3A5

Aromatase inhibitors

Anastrozole (Arimidex) C Y P 3A4 C Y P 3A5

Letrozole (F emara) C Y P 3A4 C Y P 3A5

E xemestane (Aromasin) C Y P 3A4 C Y P 3A5

Other hormone antagonists
and related agents Abiraterone (Zytiga) C Y P 3A4 C Y P 3A5, S ULT 2A1

Hematologic
T hrombopoies is  S timulating

Agent E ltrombopag (P romacta) C Y P 1A2 C Y P 2C 8, F 5, S E R P INC 1

Abbreviations : C -K IT , tyros ine-protein kinase K it; P DG F R , P latelet-derived growth factor receptor; F LT 3, F MS -like tyros ine kinase-3; R E T , R E T  proto-oncogene; V E G F R , V ascular endothelial growth
factor receptor; S rc, P roto-oncogene tyros ine-protein kinase S rc; E ML4-ALK , echinoderm microtubule associated protein like 4 – anaplastic lymphoma kinase; B R AF , proto-oncogene B -R af; mT OR ,

mammalian target of rapamycin; S E R D, selective estrogen receptor down-regulator.
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Immunosuppress ive

Antimetabolite
Mycophenolate mofetil

(Myfortic, C ellC ept) C Y P 3A4 C Y P 3A5, C Y P 2C 8, S LC O1B 1, HP R T 1

Azathioprine (Azasan) XO T P MT , AOX1

C alcineurin Inhibitors

P imecrolimus  (E lidel) C Y P 3A4 C Y P 3A5

T acrolimus  (P rograf,
P rotopic) C Y P 3A4 C Y P 3A5

C yclosporine (Neoral,
S andimmune) C Y P 3A4 C Y P 3A5

mT OR  Inhibitors
T emsirolimus  (T orisel) C Y P 3A4 C Y P 3A5

E verolimus  (Zortress ,
Afinitor) C Y P 3A4 C Y P 2C 8, C Y P 3A5

Immunomodulation
Immunomodulator and anti-

angiogenic
P omalidomide (P omalyst,

Imnovid) C Y P 1A2 C Y P 3A4, C Y P 2C 19, C Y P 2D6, C Y P 3A5



P G x R eport - A nes thes iology

T ype: Anesthetic, Muscle R elaxant

P G x R eport - Urology

T ype: Drugs  P rescribed for the T reatment of Incontinence, E rectile Dysfunction, B enign P rostatic
Hypertrophy

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Inhaled Anesthetics
Intravenous  agents  (non-opioid)

B arbiturates

Hexobarbital (C itopan,
E vipan) C Y P 2C 19 C Y P 2C 9, C Y P 1A2

T hiamylal (S urital,
T hioseconal) C Y P 2C 9

B enzodiazepines
Diazepam (V alium, Diastat) C Y P 2C 19, C Y P 3A4 C Y P 3A5, C Y P 2B 6, C Y P 1A2

Midazolam (V ersed) C Y P 3A4 C Y P 3A5

Other Anesthetics K etamine (K etalar) C Y P 3A4 C Y P 2B 6, C Y P 2C 9, C Y P 3A5

S keletal muscle relaxants

Muscle R elaxants

C arisoprodol (S oma) C Y P 2C 19

C yclobenzaprine (Amrix,
F exmid) C Y P 1A2 C Y P 2D6, C Y P 3A4, C Y P 3A5

T izanidine (Zanaflex) C Y P 1A2

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Drugs  for urinary frequency and incontinence

Anticholinergic

Oxybutynin (Oxytrol,
Ditropan XL) C Y P 3A4 C Y P 3A5

T olterodine (Detrol, Detrol
LA) C Y P 2D6, C Y P 3A4 C Y P 2C 9, C Y P 3A5, C Y P 2C 19

S olifenacin (V E S Icare) C Y P 3A4 C Y P 3A5

Darifenacin (E nablex) C Y P 2D6 C Y P 3A4, C Y P 3A5

Drugs  used in erectile dysfunction

P hosphodiesterase inhibitors

S ildenafil (V iagra, R evatio) C Y P 3A4 C Y P 2C 9, C Y P 3A5

T adalafil (C ialis , Adcirca) C Y P 3A4 C Y P 3A5

V ardenafil (Levitra, S taxyn) C Y P 3A4 C Y P 2C 9, C Y P 3A5

Avanafil (S trendra) C Y P 3A4 C Y P 3A5

Udenafil (Zydena) C Y P 3A4 C Y P 3A5

Drugs  used in benign prostatic hypertrophy

Alpha-adrenoreceptor
antagonists

Alfuzos in (Uroxatral) C Y P 3A4 C Y P 3A5, R enal E xcretion

T amsulos in (F lomax) C Y P 3A4 C Y P 2D6, C Y P 3A5, R enal E xcretion

S ilodos in (R apaflo) C Y P 3A4 C Y P 3A5

T estosterone-5-alpha
reductase inhibitors

F inasteride (P roscar,
P ropecia) C Y P 3A4 C Y P 3A5

Dutasteride (Avodart) C Y P 3A4 C Y P 3A5



P G x R eport - E ndoc rinology

T ype: C ontraceptives , Androgens , Antiandrogens , G lucocorticoid, T hyroid

P G x R eport - R ec reational Drugs

T ype: B arbiturates , B enzodiazepines , C annabinoids , S ynthetic C annabis , Dissociative Drugs ,
T obacco

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Hormonal contraceptives

E strogens
E thinylestradiol (E stinyl) C Y P 3A4, C Y P 2C 9 C Y P 3A5, C Y P 2C 19, C Y P 1A2,

UG T 1A1

E stradiol (V agifem) C Y P 1A2 C Y P 3A4, C Y P 3A5, C Y P 2C 8, UG T 1A1

P rogestogens

Desogestrel (Azalia,
C erazette) C Y P 3A4, HS D3B 1 C Y P 3A5, C Y P 2C 9, C Y P 2C 19,

UG T 1A1

Dienogest (Natazia, Qlaira) C Y P 3A4 C Y P 3A5

Mestranol (Ortho-Novum,
Norinyl) C Y P 2C 9

E mergency contraceptives
Levonorgestrel (P lan B , Next

choice) C Y P 3A4 C Y P 3A5

Ulipris tal (E lla) C Y P 3A4 C Y P 1A2, C Y P 2D6, C Y P 3A5

Androgens
3-oxoandrosten-(4)

derivatives
T estosterone (Andriol,

Androderm) C Y P 3A4, C Y P 19A1 HS D3B 2, C Y P 3A5, S ULT s

Antiandrogens

Antiandrogens C yproterone (Androcur) C Y P 3A4 C Y P 3A5

Other sex hormones  and modulators  of the genital system

S elective estrogen receptor
modulators  (S E R Ms)

R aloxifene UG T 1A1 UG T 1A10

B azedoxifene UG T 1A1 UG T 1A10

Ospemifene (Osphena) C Y P 3A4 C Y P 2C 9, C Y P 3A5, C Y P 2C 19,
C Y P 2B 6

S teroid hormone

G lucocorticoids

Dexamethasone (Decadron) C Y P 3A4 C Y P 17A1, C Y P 3A5

C ortisol (hydrocortisone)
(S olu-cortef, Anucort-hc) C Y P 3A4 C Y P 3A5

P rednisone (Deltasone,
R ayos) HS D11B 2 C Y P 3A4, C Y P 3A5, S LC 19A1, S ULT s ,

UG T s
T hyroid hormone

T hyroid hormones
Levothyroxine (S ynthroid,

T iros int) DIO2 UG T 1A1, S ULT s

Liothyronine (T riostat) DIO2 UG T 1A1, S ULT s

T here are additional S E R Ms (T amoxifen and T oremifene) described under antineoplastics )

Drug C lass G eneric P rimary Mechanism Involved Other Mechanisms Involved
May Have
Decreased

E fficacy

Used As
Directed

May Have
Increased

T oxicity

Amphetamines

3,4-methylenedioxy-
methamphetamine (MDMA)

(E cstasy)
R enal E xcretion, C Y P 2D6 C Y P 1A2, C Y P 3A4, C Y P 3A5, F MO3

Methamphetamine (Desoxyn,
recreational drug) C Y P 2D6, R enal E xcretion F MO3, AC S M1, G LY AT

B arbiturates
Amobarbital C Y P 3A4 C Y P 3A5, C Y P 2B 6, C Y P 2C 9

P henobarbital (Luminal) C Y P 2C 19

B enzodiazepines

Alprazolam (Xanax) C Y P 3A4 C Y P 3A5

C lonazepam (K lonopin) C Y P 3A4 C Y P 2C 19, C Y P 3A5

Diazepam (V alium, Diastat) C Y P 2C 19, C Y P 3A4 C Y P 3A5, C Y P 2B 6, C Y P 1A2

C annabinoids  & R elated
Drugs

C annabidiol (C B D) (C B D oil) C Y P 3A4 C Y P 2C 19, C Y P 3A5

Delta 9-tetra hydrocannabinol
(� 9_T HC ) (Marinol, S yndros) C Y P 2C 9 C Y P 2C 19, C Y P 3A4, C Y P 3A5

C annabinol (C B N) C Y P 2C 9 C Y P 2C 19, C Y P 3A4, C Y P 3A5

S ynthetic C annabis
J WH-018 C Y P 1A2 C Y P 2C 9

AM2201 C Y P 1A2 C Y P 2C 9

Dissociative Drugs
K etamine (K etalar) C Y P 3A4 C Y P 2B 6, C Y P 2C 9, C Y P 3A5

P hencyclidine (P C P ) (Angel
dust) C Y P 3A4 C Y P 3A5, C Y P 1A2

E cgonine derivative C ocaine B C HE , C E S 2 C Y P 3A4, C Y P 3A5, S LC 6A3

E rgoline derivatives Lysergic acid diethylamide
(LS D) C Y P 3A4 C Y P 3A5
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G enomic  T es t R es ults

G enotype/Haplotype Details

C Y P 1A 2

A llele T es ted:  *1A , *1C , *1D, *1F , *1K , *1L .

G enetic  res ults :  C Y P 1A 2 *1A /*1A

P henotype:  E xtens ive metabolizer

CY P 1A2 is  the most important gene in the metabolism of: Asenapine, B romazepam, C armustine, C lozapine, C yamemazine, C yclobenzaprine, E ltrombopag, E stradiol, F ebuxostat, F lutamide,
F rovatriptan, Imipramine, Leflunomide, Lidocaine, Loxapine, Mirtazapine, Nabumetone,  Naratriptan, Nintedanib, P alonosetron, P omalidomide, P romazine, P yrazinamide, R amelteon, R asagiline,
R iluzole, R opinirole, T acrine, T heophylline, T hiothixene, T izanidine, T riamterene, T rifluoperazine, Zileuton, Zolmitriptan.

Drugs  and substances  known to induce C Y P 1A2 activity include: beta-naphthoflavone, char-grilled meat, Marijuana, Modafinil,  Omeprazole, T obacco.

Drugs  and substances  known to inhibit C Y P 1A2 activity include: Amiodarone, E favirenz, F luoroquinolones , F luvoxamine, T iclopidine, V erapamil.

CY P 1A2 activity is  dependent upon hepatic and renal function status  as  well as  age.* T his  call was  defaulted to the wild-type allele frequency because during review of the genotyping data, the
genotype was  indeterminate.

G enotype/Haplotype Details

C Y P 2B 6

A llele T es ted:  *1, *6, *11, *16.

G enetic  res ults :  C Y P 2B 6 *1/*1

P henotype:  E xtens ive metabolizer

C Y P 2B 6 is  the most important gene in the metabolism of: B upropion, C yclophosphamide, E favirenz, Iphosphamide, Meperidine, Ondansetron, S elegiline, S ertraline.

Drugs  and substances  known to induce C Y P 2B 6 activity include: Artemis inin, C arbamazepine, E favirenz, Nevirapine, P henobarbital, P henytoin, R ifampicin.

Drugs  and substances  known to inhibit C Y P 2B 6 activity include: C lopidogrel, Orphenadrine, T hiotepa, T iclopidine, V oriconazole.

G enotype/Haplotype Details

C Y P 2C 8

A llele T es ted:  *1, *2, *3, *4.

G enetic  res ults :  C Y P 2C 8 *1/*1

P henotype:  E xtens ive metabolizer

CY P 2C 8 is  the most important gene in the metabolism of: Amodiaquine, C hloroquine, Dabrafenib, Des loratadine, E nzalutamide, Isotretinoin, Nicardipine, P aclitaxel, P ioglitazone, R epaglinide,
R os iglitazone.

Drugs  and substances  known to induce C Y P 2C 8 activity include: R ifampicin.

Drugs  and substances  known to inhibit C Y P 2C 8 activity include: G emfibrozil,  Montelukast, T rimethoprim.

G enotype/Haplotype Details

C Y P 2C 9

A llele T es ted:  *1, *2, *3, *4, *5, *6, *8, *27.

G enetic  res ults :  C Y P 2C 9 *1/*1

P henotype:  E xtens ive metabolizer

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 1A2 -3860G >A *1C rs2069514 G /G
C Y P 1A2 -2467delT *1D rs35694136 T /T
C Y P 1A2 -729C >T *1K rs12720461 C /C
C Y P 1A2 -163C >A *1F rs762551 *

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 2B 6 G ln172His 516G >T *6 rs3745274 G /G
C Y P 2B 6 Met46Leu 136A>G *11 rs35303484 *
C Y P 2B 6 Ile328T hr 983T >C *16 rs28399499 T /T

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 2C 8 Ile269P he 805A>T *2 rs11572103 A/A
C Y P 2C 8 Arg139Lys 416G >A *3 rs11572080 C /C
C Y P 2C 8 Ile264Met 792C >G *4 rs1058930 C /C



CY P 2C 9 is  the most important gene in the metabolism of: Acenocoumarol, Alosetron , Azilsartan, B osentan, C annabinol (C B N), C elecoxib, C hloramphenicol, Delta 9-tetra hydrocannabinol (� 9_T HC ),
Dronabinol, F enoprofen, F lurbiprofen, F luvastatin, G liclazide, G limepiride, G lipizide, G liquidone, Ibuprofen, Indomethacin, Irbesartan, K etobemidone, Lacosamide, Lornoxicam, Losartan, Mefenamic
acid, Meloxicam, Mestranol, Naproxen, Nateglinide, P aramethadione, P arecoxib, P henprocoumon, P iroxicam, P rimidone, S ulfinpyrazone, Tapentadol, Tenoxicam, Terbinafine, T hiamylal, Tolazamide,
T olbutamide, T orasemide, T rimethadione, V alsartan, V ismodegib, Warfarin, Zafirlukast.

Drugs  and substances  known to induce C Y P 2C 9 activity include: C arbamazepine, Nevirapine, P henobarbital, R ifampicin, S ecobarbital.

Drugs  and substa nces  known to inhibit CY P 2C 9 activity include: Amentoflavone, Amiodarone, Apigenin, Isoniazid, F luconazole, Miconazole, S ulfaphenazole, Valproic acid.* T his  call was  defaulted to
the wild-type allele frequency because during review of the genotyping data, the genotype was  indeterminate.

G enotype/Haplotype Details

C Y P 2C 19

A llele T es ted:  *1, *2, *3, *4, *8, *9, *10, *12, *17.

G enetic  res ults :  C Y P 2C 19 *1/*1

P henotype:  E xtens ive metabolizer

CY P 2C 19 is  the most important gene in the metabolism of: B rivaracetam, C arisoprodol, C italopram, C lobazam, C lopidogrel, Dexlansoprazole, Diazepam, E nfuvirtide, E someprazole, F lunitrazepam,
Hexobarbital, Mephenytoin, Moclobemide, Nelfinavir, Nilutamide, Omeprazole, P antoprazole, P entamidine, P henobarbital, P henytoin, P roguanil, R abeprazole, T emazepam, T enipos ide, V oriconazole.

Drugs  and substances  known to induce C Y P 2C 19 activity include: Artemis inin, C arbamazepine, E favirenz, Norethisterone, R ifampicin, R itonavir, S t. J ohn's  Wort.

Drugs  and substances  known to inhibit CY P 2C 19 activity include: C hloramphenicol, E someprazole, F elbamate, F luvoxamine, Isoniazid, Lansoprazole, Moclobemide, Omeprazole.* T his  call was
defaulted to the wild-type allele frequency becaus e during review of the genotyping data, the genotype was  indeterminate.

G enotype/Haplotype Details

C Y P 2D6

A llele T es ted:  *1, *2, *3, *4A , *4K , *4M, *5, *6A , *6C , *7, *8, *9, *10, *12, *14A , *14B , *17, *34, *39, *41, *69, and C NV s .

G enetic  res ults :  C Y P 2D6 *1/*39

P henotype:  E xtens ive metabolizer

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 2C 9 Arg144C ys 430C >T *2 rs1799853 C /C
C Y P 2C 9 Ile359Leu 1075A>C *3 rs1057910 A/A
C Y P 2C 9 Ile359Asn 1076T >C *4 rs56165452 T /T
C Y P 2C 9 Asp360G lu 1080C >G *5 rs28371686 *
C Y P 2C 9 Lys273Argfs 817delA *6 rs9332131 A/A
C Y P 2C 9 Arg150His/Leu 449G >A/T *8/*27 rs7900194 G /G

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 2C 19 S plicing defect 681G >A *2 rs4244285 G /G
C Y P 2C 19 T rp212T er 636G >A *3 rs4986893 G /G
C Y P 2C 19 Met1V al 1A>G *4 rs28399504 A/A
C Y P 2C 19 T rp120Arg 358T >C *8 rs41291556 T /T
C Y P 2C 19 Arg144His 431G >A *9 rs17884712 G /G
C Y P 2C 19 P ro227Leu 680C >T *10 rs6413438 C /C
C Y P 2C 19 T er491C ys 1473A>C *12 rs55640102 A/A
C Y P 2C 19 -806C >T *17 rs12248560 *

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 2D6 Arg296C ys 886C >T *2 rs16947 *
C Y P 2D6 S er486T hr 1457G >C *2 rs1135840 G /C
C Y P 2D6 Arg259G lyfs 775delA *3 rs35742686 T /T
C Y P 2D6 S plicing defect 506-1G >A *4 rs3892097 C /C
C Y P 2D6 C NV  assay *5/XN C Y P 2D6_C NV s **
C Y P 2D6 T rp152G lyfs 454delT *6 rs5030655 A/A
C Y P 2D6 His324P ro 971A>C *7 rs5030867 T /T
C Y P 2D6 G ly169T er/Arg 505G >T /A *8/*14 rs5030865 G /G
C Y P 2D6 Lys281del 841_843delAAG *9 rs5030656 C T T /C T T
C Y P 2D6 P ro34S er 100C >T *10 rs1065852 *
C Y P 2D6 G ly42Arg 124G >A *12 rs5030862 C /C
C Y P 2D6 T hr107Ile 320C >T *17 rs28371706 G /G
C Y P 2D6 S plicing defect 985+39G >A *41 rs28371725 C /C



CY P 2D6 is  the most important gene in the metabolism of: Aclidinium, Amitriptyline, Amoxapine, Arformoterol, Aripiprazole, Atomoxetine, B isoprolol, C arvedilol, C hlorpromazine, C lomipramine,
C lonidine, C odeine, C yclizine, Dapoxetine, Darifenacin, Debrisoquine, Des ipramine, Dexmethylphenidate, Dextromethorphan, Diphenhydramine, Donepezil,  Dosulepin, Doxazos in, Doxepin, Duloxetine,
E ncainide, E thylmorphine, F lecainide, F luoxetine, F luphenazine, F luvoxamine, F ormoterol ,  G alantamine, Hydrocodone, Hydroxychloroquine, Iloperidone, Labetalol, Lisdexamfetamine, Lorcaserin,
Maprotiline, Methamphetamine, Methylnaltrexone, Methylphenidate, Metoclopramide, Metoprolol, Mexiletine, Mianserin, Modafinil, Nebivolol, Nefazodone, Nortriptyline, P aliperidone, P aroxetine,
P erphenazine, P rimaquine, P rocainamide, P rochlorperazine, P romethazine, P ropafenone, P ropranolol, P rotriptyline, R eserpine, R isperidone, S ertindole, S parteine, Tetrabenazine, T hioridazine,
T imolol, T olterodine, T ramadol, T rimipramine, Umeclidinium, V enlafaxine, V icoprofen, V ortioxetine, Zuclopenthixol.

In C aucas ians , approximately 6 -10% are C Y P 2D6 poor metabolizers  and up to 7% are ultrarapid drug metabolizers .

Drugs  and substances  known to induce C Y P 2D6 activity include: Dexamethasone, G lutethimide, R ifampicin.

Drugs  and substances  known to inhibit CY P 2D6 activity include: B upropion, F luoxetine, P aroxetine, Quinidine, R itonavir. F or copy number: ** T his  copy number was  defaulted to the wild-type
frequency because during review of the copy number variation data, the copy number was  indeterminate.* T his  call was  defaulted to the wild-type allele frequency because during review of the
genotyping data, the genotype was  indeterminate.

G enotype/Haplotype Details

C Y P 3A 4

A llele T es ted:  *1, *2, *3, *12, *17.

G enetic  res ults :  C Y P 3A 4 *1/*1

P henotype:  E xtens ive metabolizer

G enotype/Haplotype Details

C Y P 3A 5

A llele T es ted:  *1, *3, *6, *7.

G enetic  res ults :  C Y P 3A 5 *3/*3

P henotype:  P oor metabolizer

CY P 3A4/5 are the most important genes  in the metabolism of: Abiraterone, Albendazole, Alfentanyl, Alfuzos in, Aliskiren, Almotriptan, Alprazolam, Amiodarone, Amlodipine, Amobarbital, Anastrozole,
Apixaban, Aprepitant, Armodafinil, Arteether, Artemether, Artemis inin, Astemizole, Atazanavir, Atorvastatin, Avanafil, Axitinib, B edaquiline, B epridil,  B icalutamide, B oceprevir, B osutinib, B romocriptine,
B romperidol, B rotizolam, B udesonide, B uprenorphine, B uspirone, C abozantinib, C annabidiol (C B D), C arbamazepine, C eritinib, C erivastatin, C hlordiazepoxide, C hlorpheniramine, C ilansetron,
C ilostazol, C inacalcet, C initapride, C isapride, C larithromycin, C lebopride , C lindamycin, C lonazepam, C lorazepate, C olchicine, C ortisol (hydrocortisone), C rizotinib, C yclosporine, C yproterone,
Darunavir, Dasatinib, Delavirdine, Desogestrel, Dexamethasone, Dextropropoxyphene, Dienogest, Dihydrocodeine, Dihydroergotamine, Diltiazem, Disopyramide, Docetaxel, Dolasetron, Domperidone,
Dronedarone, Droperidol, Dutasteride, E letriptan, E lvitegravir, E plerenone, E rgotamine, E rlotinib, E rythromycin, E scitalopram, E stazolam, E szopiclone, E thinylestradiol, E thosuximide, E toposide,
E toricoxib, E travirine, E verolimus , E xemestane, F elbamate, F entanyl, F inasteride, F lurazepam, F luticasone, F osamprenavir, F ulvestrant, G efitinib, G emfibrozil,  G lyburide, G ranisetron, Halofantrine,
Haloperidol, Hydroxyzine, Ibrutinib, Ilaprazole, Imatinib, Indinavir, Itraconazole, Ivabradine, Ivacaftor, K etamine, K etoconazole, K etoprofen, Lansoprazole, Lapatinib, Lestaurtinib, Letrozole,
Levacetylmethadol, Levomepromazine, Levomilnacipran, Levonorgestrel, Loperamide, Lopinavir, Loratadine, Lormetazepam, Lovastatin, Luras idone, Lysergic acid diethylamide (LS D), Macitentan,
Maraviroc, Mas itinib, Mefloquine, Methadone, Midazolam, Mifepris tone, Mometasone, Montelukast, Mosapride, Mycophenolate mofetil,  Neratinib, Nevirapine, Nifedipine, Nilotinib, Nimodipine,
Nitrazepam, Nordazepam, Ornidazole, Ospemifene, Oxybutynin, Oxycodone, P acritinib, P aritaprevir, P azopanib, P erampanel ,  P hencyclidine (P C P ), P imecrolimus , P imozide, P onatinib, P ranlukast,
P rednisone, Quazepam, Quetiapine, Quinidine, Quinine, R anolazine, R eboxetine, R egorafenib, R ifabutin, R ifampicin, R ilpivirine, R itonavir, R ivaroxaban, R oflumilast, R uxolitinib, S almeterol, S aquinavir,
S axagliptin, S copolamine, S ibutramine, S ildenafil, S ilodos in, S imeprevir, S imvastatin, S irolimus , S itagliptin, S olifenacin, S orafenib, S ufentanil,  S unitinib, Tacrolimus , Tadalafil, Tamoxifen, Tamsulos in,
Telaprevir, Telithromycin, Temsirolimus , Terazos in, Terfenadine, Testosterone, T iagabine, T icagrelor, T ilidine, T inidazole, T ipranavir, Toceranib, Tofacitinib, Tolvaptan, Toremifene, Trazodone,
Triazolam, Tropisetron, Udenafil, Ulipris tal, Vandetanib, Vardenafil, Verapamil, V ilanterol, V ilazodone, V inblastine, V incris tine, Vorapaxar, Zaleplon, Zipras idone, Zolpidem, Zonisamide, Zopiclone,
Zotepine.

Drugs  and substances  known to induce C Y P 3A4/5 activity include: C arbamazepine, E favirenz, Nevirapine, P henobarbital, P henytoin, P ioglitazone, R ifabutin, R ifampicin, S t. J ohn's  Wort, T roglitazone.

Drugs  and substances  known to inhibit C Y P 3A4/5 activity include: C hloramphenicol, C larithromycin, G rapefruit juice flavonoids , Indinavir, Itraconazole, K etoconazole, Nefazodone, Nelfinavir, R itonavir.

G enotype/Haplotype Details

C Y P 4F 2

A llele T es ted:  *1, *3.

G enetic  res ults :  C Y P 4F 2 *1/*1

P henotype:  E xtens ive metabolizer

CY P 4F 2 is  the most important gene in the metabolism of: F ingolimod.* T his  call was  defaulted to the wild-type allele frequency because during review of the genotyping data, the genotype was
indeterminate.

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 3A4 S er222P ro 664T >C *2 rs55785340 A/A
C Y P 3A4 Met445T hr 1334T >C *3 rs4986910 A/A
C Y P 3A4 Leu373P he 1117C >T *12 rs12721629 G /G
C Y P 3A4 P he189S er 566T >C *17 rs4987161 A/A

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 3A5 S plicing defect 689-1A>G *3 rs776746 C /C
C Y P 3A5 S plicing defect 624G >A *6 rs10264272 C /C
C Y P 3A5 T hr346T yrfs 1035_1036insT *7 rs41303343 -/-

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

C Y P 4F 2 V al433Met 1297G >A *3 rs2108622 *



G enotype/Haplotype Details

V K OR C 1

A llele T es ted:  *1, *2.

G enetic  res ults :  V K OR C 1 *1/*1

P henotype:  Warfarin res is tanc e

T he V K OR C 1 gene encodes  the vitamin K  epoxide reductase enzyme, the drug target of Warfarin.

G enotype/Haplotype Details

T P MT

A llele T es ted:  *1, *2, *3.

G enetic  res ults :  T P MT  *1/*1

P henotype: E xtens ive metabolizer

T P MT  contributes  in the metabolism of several drugs  including: Azathioprine, Mercaptopurine, T hioguanine.

G enotype/Haplotype Details

UG T 1A 1

A llele T es ted:  *1, *6, *27, *80.

G enetic  res ults :  UG T 1A 1 *1/*1

P henotype:  E xtens ive metabolizer

UG T 1A1 is  the most important gene in the metabolism of: B azedoxifene, E zetimibe, Irinotecan, R aloxifene, R altegravir, R osuvastatin.

UGT 1A1 contributes  in the metabolism of several drugs  including: Abacavir, Acetaminophen, Arformoterol, Atorvastatin, Axitinib, B uprenorphine, C arvedilol, Desogestrel, Dolutegravir, E thinylestradiol,
E stradiol, E toposide, F ebuxostat, F luvastatin, G emfibrozil,  Indacaterol, K etoconazole, Labetalol, Levothyroxine, Liothyronine, Losartan, Lovastatin, Morphine, Naltrexone, Nilotinib, P azopanib,
S imvastatin, T elmisartan.

G enotype/Haplotype Details

DP Y D

A llele T es ted:  *1, *2A , *2B , *5, *6, *9A , *13, D949V .

G enetic  res ults :  DP Y D *1/*1

P henotype:  E xtens ive metabolizer

DP Y D is  the most important gene in the metabolism of: C ytarabine, F luorouracil,  Tegafur.* T his  call was  defaulted to the wild-type allele frequency because during review of the genotyping data, the
genotype was  indeterminate.

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

V K OR C 1 -1639A>G *2 rs9923231 C /C

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

T P MT Ala80P ro 238G >C *2 rs1800462 G /G
T P MT Ala154T hr 460G >A *3A or *3B rs1800460 C /C

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

UG T 1A1 G ly71Arg 211G >A *6 rs4148323 G /G
UG T 1A1 -364C >T *80 rs887829 C /C
UG T 1A1 P ro229G ln 686C >A *27 rs35350960 C /C

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

DP Y D 1905+1G >A *2A rs3918290 C /C
DP Y D Ile543V al 1627A>G *2B /*5 rs1801159 *
DP Y D V al732Ile 2194G >A *6 rs1801160 C /C
DP Y D C ys29Arg 85T >C *9A/*9B rs1801265 *
DP Y D Ile560S er 1679T >G *13 rs55886062 A/A
DP Y D Asp949V al 2846A>T D949V rs67376798 A/A

C omprehens ive P G x report for S A NDR A  HE NR Y  26 / 29



G enotype/Haplotype Details

OP R M1

A llele T es ted:  *1, *2.

G enetic  res ults :  OP R M1 *1/*1

P henotype:  S ens itive to Opioids

G enotype/Haplotype Details

A P OE

A llele T es ted:  *3, *2.

G enetic  res ults :  A P OE  *3/*3

Important for T reatment Us ing S tatins  and Metformin.

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

OP R M1 Asn40Asp 118A>G *2 rs1799971 A/A

  G ene    P rotein change    Nucleotide change    Allele    Marker    G enotype  

AP OE Arg176C ys 526C >T *2 rs7412 C /C



R IS K S  AND LIMIT AT IONS

R is k of L aboratory T ec hnic al P roblems  or L aboratory E rror

S tandard and e�ective procedures  are in place at testing laboratory to protect against and prevent both technical and operational problems although problems may still occur. E rrors
can occur due to improper sample collection by patients  and phys icians . Damage to sample can occur during shipment due to such issues  as  improper paperwork,
mis labeled/misaddressed packaging, loss/delay in receipt of sample at certified testing lab, etc. Issues  which may prevent the lab from obtaining results  include, but are not limited to:
contamination of DNA sample; human &/or testing system error; results  which cannot be interpreted; and, mis labeling of DNA sample.

When such issues  are encountered, the lab may request a new sample. R e-testing does  not guarantee that results  will be obtained. T here is  a s tatis tically small percentage of
inaccurate reporting that may include, but is  not limited to such issues  as : a false report that a genotype is  present. S uch errors  may cause, but is  not limited to: incorrect
decis ions/recommendations  on medical treatment; incorrect decis ions/recommendations  on diet and/or fitness  plans . In cases  where laboratory error is  suspected or is  proven to have
occurred, the patient’s  healthcare profess ional may recommend/request additional evaluation/testing. Additional testing may be recommended/requested to verify results  for any
reason presented by patient’s  healthcare profess ional.

L aboratory S tatement

T his  Laboratory Developed Test for R eal-time P C R  analys is  of genomic DNA was  developed and its  performance characteris tics  established by G enes is  Diagnostics , Langhorne, PA.
T his  laboratory is  regulated under the C linical Laboratory Improvement Amendments  of 1988 (C LIA) as  qualified to perform high-complexity clinical testing and has  validated the test’s
accuracy according to C AP  proficiency testing. T his  test has  not been cleared nor approved by the U.S . F ood and Drug Administration (F DA). T he F DA has  determined that such
clearance or approval is  not necessary. T he test was  performed by G enes is  Diagnostics , a C LIA-certified laboratory (C LIA ID#: 39D1099562).

L imitations

Testing purpose(s ): 1) To provide information on how tested individual’s  genetic profile may a�ect carrier s tatus  for: a) certain inherited disease, b) reaction to certain drugs , c) risk of
certain common health conditions , and/or d) response to s elected diet, exercise, and/or nutrition recommendations . 2) To obtain information on tested individual’s  ancient ancestry.
Testing purposes  are dependent upon specific genetic testing ordered by patient’s  healthcare profess ional. B ased on testing results , patients  should make no changes  to medical care
[including, but not limited to, changes  in dosage or frequency of medication, diet and/or exercise regimens , or pregnancy planning] without the advice of and consultation with a
healthcare profess ional.

G enetic testing is  an evolving science. C urrent testing protocols  and results  are based on the current/existing developments , information and testing techniques  known at this  time.

In the future, new variants  may be identified and/or more research may be developed on the s ignificance of currently identified variants  that will drive changes  in the interpretation of
previous ly obtained genetic testing results . C urrent testing may not include identification of certain variants  associated with: diet, exercise or nutrition; disease; and/or, drug response
due to these issues .

F actors  such as  age, diet, ethnicity, family health history, and/or personal health, not related to genetics  can also impact the likelihood of developing certain conditions  or exhibiting
certain drug reactions . T herefore, patients  may not always  exhibit and/or require the specific diet, nutrition and/or exercise, disease, or drug response expected or cons istent with
his/her genetic test results .

T he genetic associations  of certain conditions , particularly those related to diet and exercise, have only been observed/studied in C aucas ian populations  only. T his  limitation means
that interpretations  and recommendations  are made in the context of C aucas ian-only s tudies  and results  may or may not be relevant to those tested who are non-C aucas ian or mixed
ethnicity individuals .

Healthcare profess ionals  may recommend additional testing to be performed by an independent laboratory or consult with an outs ide, independent genetic counselor or healthcare
profess ional.



P atient Information C ard

A n eas ily portable s ummary of the report patients  c an s hare with their medic al profes s ionals . (P leas e c ut along dotted line.)

P harmac ogenomic  T es t S ummary

C Y P 1A2 *1A/*1A E xtens ive metabolizer
C Y P 2B 6 *1/*1 E xtens ive metabolizer
C Y P 2C 8 *1/*1 E xtens ive metabolizer
C Y P 2C 9 *1/*1 E xtens ive metabolizer

C Y P 2C 19 *1/*1 E xtens ive metabolizer
C Y P 2D6 *1/*39 E xtens ive metabolizer
C Y P 3A4 *1/*1 E xtens ive metabolizer
C Y P 3A 5 *3/*3 P oor metabolizer
C Y P 4F 2 *1/*1 E xtens ive metabolizer
V K OR C 1 *1/*1 Warfarin res is tanc e
S LC O1B 1 *1/*1 E xtens ive function

T P MT *1/*1 E xtens ive metabolizer
UG T 1A1 *1/*1 E xtens ive metabolizer

DP Y D *1/*1 E xtens ive metabolizer
OP R M1 *1/*1 S ensitive to Opioids
AP OE *3/*3 No known phenotype that affects  drug metabolism
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