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XQPOY Q

OAPMAKEYTIKH TTPOTPAMMATA
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Table 1. Response rates to a major drug
in selected therapeutic areas.

Therapeutic area Efficacy (%)
Alzheimer’s disease
Analgesics (COX-2)

Cardiac arrhythmia

Depresmnn (SSRI)

Incontinence

Migraine (acute)
Migraine (prophylaxis)
Oncology

Osteoporosis

Rheumatoid arthritis
Schizophrenia

COX-2: cyclooxygenase-2

SSRI: selective serotonin re-uptake inhibitors




[MPO2APMOI'H AO2H2

PAPMAKOKINHTIKEZ MAPAMETPOI
PYZIKOXHMIKEZ NMAPAMETPOI

ENEPIO2 METABOAITHX
ENANTIOMEPEIA

METABOAIZMOZ

NPOPAPMAKO TO=IKOZ METABOAITHZ

GAPMAKOEMNATIPYTINHZH
MOPIAKH ®APMAKOAQOT A
GAPMAKA TPO®IMA
AANNHAETIAPAZEIZ DAPMAKQN
KAINIKEZ NMAPAMETPOI OYTOOEPAMEYTIKA  TOZ=IKA

2YMMOP®Q>H A>XOENH



Ac O0UNE OMWG OTNV KAIVIKA TTPAEN TTWGS
OUTA TO OTOIXEIO EVOWMOTWVOVTOI ME
OUYKEKPIMEVA TTAPADEIYMOATA POAPHUAKWYV

To mapaoerypo Tmwv
oTaTIVOV: H amtdcupomn g
oceplPactativne to 2001

l

AvaAuon Twv 0EOOPEVWYV
POAPMAKOETTAYPUTIVNONCG



O1 ararive¢ €ival avaoTOAEIC TG avaywyaong Tou
3-uUdpocgu-3-peBuroyAouTtapulo- cuvevCupou A
(HMG-CoA)

ALOPOPES TV GTUTIVMV GTO EMITEOD  ETHI I M IR T \To Tl
TOV UETAPOMGLOV

MTtTopei autn n
dlagopoTroincn oTo

2Totivy Kopio 16ogvivuo

AropBactativn (Lipitor) CYP3A4 ETTITTEOO TOU
UETABOAICHOU
va odnynoel otnv

AoBactativn (Mevacor) CYP3A4

[TpaBactarivy (Pravachol) None eupavion ADRs kata N
OUYXOpPryNnaor Toug He
OUVYKEKPIMEVA PAPUOKA
TipBactativn (Zocor) CYP3A4 N KAl TPOPIPA, Kal av

, NAI, gival duvaTov va
dAovBaoctativny (Lescol) CYP2C9 TTOBAEPOOUV KOl LE TIOIG

PolovBaoctativn (Crestor) (~10%) CYP2C9 TPOTIO;

Yepipaoctativn(Baycol) CYP3A4/CYP2C8




2VYKEVIPWOELS OTOTIVOV GTO QU LETA TNV EUPAVIOT
POPUOKEVTIKOV aAANAeTdpdoemv (ADRS)

2Totivn

dopuoko  XoykEvipwon otorivng *

- 2iuPactativny (40mg)

- AoPactativn (40mg)
- AoPactativn (80mg)

- AoPactativn (60mg)

Itpaxovoloin

Kvkxioomopivy
EpvOpouvxkivy
Kvkioomopivy
EpvOpouvxivy

Aitioleun

9,9X - Pafoouvorvon
13X
3X - Pafoouvoivon
oX - Pafoouvoivon

8X - PafoouvoAivon

'Hon 1o FDA (Agkéupprog, 1997) petd v ovapopd 6 TEPIOTATIKOV
pafoouvoAivconc o acheveic petd T cvyyoprynon owupactativng ko
UUTEPPOOIANG Elye ekdmTEL Tpoedomoinomn (warning label).

Worz, CR. and Bottorff, M. (2001). The role of cytochrome P450-mediated drug-drug interactions in
determining the safety of statins. Expert Opin. Pharmacother., 2(7): 1119-1127.
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Figure 2. Domestic reporting rates of rhabdomyolysis associated with statins (1988-July 2001). *Cases were ULS, patients with myalgia,
myopathy or gait disturbance + clinical diagnosis of thabdomyolysis + CPK = 10000 TU/L and reported to the FDA, **Date reflects date
report was received by FDA, not date of occurrence of event, which is not consistently reported

Published in 2004 by John Wiley & Sons, Lid. Pharmacoepidemiology and Drug Safety, 2004; 13; 417-426




Table 4. Reporting rates (per 100000 Rxs) for U.5. cases of rhabdomyolysis associated with statins: all cases® reported through 7/31/01

Calendar Lovastatin: Pravastati: SImvastatin; Fluvastatin: Atorvastatin: Cenvastat:
years analyzed 1988 -July 2001 1992-July 2001 1992-July 2001 1994-July 2001 1997-July 2001 1998 -July 2001
All cases
Cases 180 19 136 1 51 479
#Rxs (000's)! 09 485 83673 120188 38119 149706 11172
Crude reporting rate/ 0.18 0.02 0.11 0.00 0.03 429
100 000Rx
Monotherapy
Cases 120 17 o0 1 45 200
Estimated #Rxs (000's)* 97336 £2 000 118986 317191 147610 11038
Crude reporting rate/ 0.12 0.02 0.08 (.00 0.03 1.81
100 000Rx
Combination with gemfibrozil
Cases (] 2 37 0
Estimated #Rxs (000%)" 2109 1422 962 316 1198
Crude reporting rate/ 2.3 0.14 318 0.00 0.50
100 000Rx

*ases identified in the AERS database with a CPK > 10000 IU/L, signs and symptoms (myalgia, myopathy, gait disturbance) and clinical
diagnosis of rhabdomyolysis.

TAll dispensed Rxs for all years the drug was marketed between 1988-July 2001 (IMS HEALTH NPAPlus™, excluding Long Term Care).
*Estimate of Rxs for statin therapy, with or without concomitant gemfibrozil therapy, based on percentage of mentons (IMS HEALTH
NDTI™) summed across all years of marketing for each drug and applied to Rxs for all years each drug was marketed (IMS HEALTH
NPAPIus™).

"This analysis does not include concomitant therapy with fenofibrate, which was prevalent in 0- 1% of mentions across statins, or clofibrate,
which occurred only in (L.04% of lovastain mentions. Few cases of rhabdomyolysis were reported for any statin + fenofibrate or clofibrate;
they are not mcluded in this analysis.

H ykep@iBpodiAn cival avaoToAéag Tou CYP2C9 kair CYP2CS8



‘EvCupa Kal JETAPOPEIC TTOU EUTTAEKOVTAI
oTnVv edgavion Twv ADRS kata tTn xopriynon Twv oTATIVWV

Conjugation
CYP3A4 inhibitors ==sss=sssgpeesassas » CYP3A4
&l Gemfibrozil (glucuronide)=#========-}-» CYP2C8
CYP2C9 inhibitors sssssssssfeeceasses -» CYP2C9

Cyclosporine
C Gemfibrozil

Statin=p Statin
acid *"|actone

CYP3A4 inhibitors =+===s=sssfsssee

Cyclosporine

Resins

Neuvonen, P.J. et al., (December 2006).Clin. Pharm. Ther., 80(6), 565-581.



The Grapefruit Challenge

The juice inhibits a cruciol enzyme, with possibly fatal consequences.

}

AANNNAETTIOPpOON PETACU
aropacTartiving
(Lipitor)

KOl XUMOU YKPEITTPPOUT
TTOU TTPOKOAECE
OUUTITWHATO
paBdopuUoAUCNC O
evav avopa nAikiac 59
eTwv oTIc H.IM.A.

By Amy M. Karch, AJN ¥ Decamber 2004 wyol. 104, Ma. 12

o 3

Drugs That Inferact with Grapefruit Juice

o~ and [-adrenergic blocker: carvedilol
Androgen hormaone inhibitor: finasteride
Anthelmintic: albendazole
Antiarrhythmics: amicdarona, quinidine

Antibiotics: clarithromycin, erythromycin,
traleandamycin

Anticoagulant: warfarin

Antiepileptic: corbamazepine

Antifungal: itraconazole

Antihistamine: fexcfenadine

Antihyperlipidemics: atorvastatin, fluvastating lovastatin, simvastatin

Antineoplasfics: cyclophosphamide, etoposide, ifosfamide,
tamaxifen, vinklastine, vincristine

Antitussive: dextromethorphan
Antivirals: ampranavir, indinavir, nelfinavir, ritonavir, saquinavir
Anxiolyfics: alprazolam, buspirone, midazolam

Calcium channel blockers: diltinzem, felodipine, nicardiping,
nifedipine, nimadipine, niscldipine, verapamil

Erectile dysfunction drugs: sildenatil, tadalafil

Hormene replacement drugs: corfisol, esiradiol, methylpred-
nisclone, progesterone, festostarcne

Hypnotic—sedative: friozolam

Immunosuppressants: cyclosporine, sirolimus, tocralimus
Opioid analgesics: alfentanil, fentanyl, sufentanil

Selective serotonin reuptake inhibitors: fluvoxamine, sertralin
Xanthine: theophylline
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The Effect of Cytochrome P450
Metabolism on Drug Response,
Interactions, and Adverse Effects

TOM LYNCH, PharmD, and AMY PRICE, MD, Eastern Virginia Medical School, Norfolk, Virginia

American Family Physician

Volume 76, Number 3 + August 1, 2007

Table 2. Examples of Common Drug-Drug Interactions Involving the Cytochrome P450 Enzyme System

Enzyme inhibitor Metabolizing
Drug(s)/product or inducer Drug(s) enzyme Possible clinical effect
Amiodarone (Cordarone) CY¥P2C9 and Warfarin CYP2C9 Increased risk of bleeding caused by
CYP3A4 inhibitor (Coumadin) increased warfarin level'®
Carbamazepine CYP3A4 inducer Ethinyl CYP3A4 Unplanned pregnancy caused by reduced
(Tegretol), estradiol- estradiol leve[2®
phenobarbital, containing
phenytoin (Dilantin) contraceptives
Clarithromycin (Biaxin), CYP3A4 inhibitor Simvastatin CYP3A4 Myopathy or rhabdomyolysis caused by
erythromycin, (Zocor), increased simvastatin level?
telithromycin (Ketek) verapamil Hypotension and QT interval
(Calan) prolongation caused by increased
verapamil level*?
Diltiazem {(Cardizem), CYP3A4 inhibitor Prednisone CYP3A4 Immunosuppression caused by increased
verapamil prednisoclone serum levels®>
Fluoxetine (Prozac), CY¥P2D6 inhibitor Risperidone CYP2D6 Increased risk of extrapyramidal
paroxetine (Paxil), (Risperdal), adverse effects caused by increased
tramadaol risperidone level®®; decrease in
(Ultram) analgesic effect caused by low level of
active metabolite?®s
Grapefruit juice CYP3A4 inhibitor Buspirone CYP3A4 Dizziness and serotonin syndrome
(Buspar) caused by increased buspirone level®®
Metronidazole (Flagyl) CYP2C9 inhibitor Warfarin CYP2C9 Increased risk of bleeding caused by
increased warfarin level®?
Terbinafine {Lamisil) CYP2D6 inhibitor Amitriptyline CYP2D6 Dry mouth, dizziness, and cardiac

toxicity caused by prolonged increase
in amitriptyline and nortriptyline
(Pamelor) levels28

CYP=cytochrome P.

Information from references 19 through 28.
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Drug interactions

Adverse drug reactions (ADRS)
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Polymorphism of Human Cytochrome P450 2D6

and Its Clinical Significance
Part I

Shu-Feng Zhou
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Evowudatwon autwyv
TWV YVWOEWYV OTNV

KAIVIKI) TTpACN aAAG
KOl OTNV EKTTAIOEUON




PappaKa TTOU AAANAETTIOPOUV PE KAPOIAYYEIOKA PAPMAKA OTO ETTITTEOO TOU HETABOAICOUOU

CYP2D6 CYP3A4 CYP2C9 CYP2C19

Y1mooTpwuara
[MpotrpavoAoAn (Interal) AIATIalEun(Tildiem) Nolaptavn [MpoTTpavoAOAn
MeToTTPOAOAN (LOpresor) BepatrapiAn (Isoptin)
TipoAoAn (Nyolol) NigeditTivn (Adalat) (K.A.1T.
KapBedIAL Dilatrend) avaoTOAEiG kavaAiwy Ca*t)
Nolaptavn (Cozaar)
KukAooTropivn

Emaywyceig (evioxUouv Tn dpdon Tou eviiuou)
Kavéva ’ PIQauTTIKivVn PipapTrikivn
AAKOOAN QaivoBapfITadAn
aivoBapBItdAn (Gardenal)
aivutoivn (Epanutin)

\ appBapadetivn (Tegretol)

AvaoToAgig (peiwvouy Tn dpdon Tou ev{iuou)
Kividivn (Kinidin/Durules KeTokovaloAn dAoukovaloAn dAoukovaloAn
®AouoceTivn(Fluoxetine/By ITpakovaloAn 21ueTIOivn (Tagamet)  PeABapdTn
Nop@AOUZETiVN XUMOG YKPEITTYPOUT Auiwdapdvn (Angoron) OuetrpaldAn*
MapoeTtivn(Seroxat) 2 IMETIOIVN PAouoEETiVN
Auiwdapdvn KAapiBpopukivn TikAomdivn
2 1METIOIVN EpuBpopukivn
XAwuitrpapivn (Anafranil) AINTIalEun *OpeTpadoAn (Probitor)
AAoTtrepIdOAN (Aloperidine) BepatrapiAn
APKETA avTI-iKa MipTrepadiin

, : Flockhart D.A. & Tanus-Santos J.E.(2002). Arch. Intern.
Miptre@padiAn (Posicor) Med. 162: 405-412.



[TpooBAETTOVTAC OTO HEAAOV TNC
POPNAKOYOVIOIWUATIKAC
TTPOCEYYIONG VIO ECATONIKEUON TWV OOTOAOYIKWYV
OXNUATWV
oTNV KAIVIKA TTPAEN

HAPLOTYPING...

PHARMACOTYPING...

AlNO TO MNMAPON
2T0...
MEAAON




2TIG 22 AuyouoTou 2005 o
Apepikavikog Opyaviouog
EAéyxou apudkwy Kal
Tpogipwyv (FDA) evékpive TNV
KUKAOQOpPIa £VOC
QAPHUOKOYEVETIKOU TECT TTOU
EMTPETTEI TNV KATAAANAN
eMAOyY TNG doooAoyiag Tou
(POPUAKOU IPIVOTEKAVN
(Camptosar),

BeATILWVOVTAC £€TO1 TN
POPMUAKEUTIKN aywyn Tou
OUYKEKPIUEVOU OKEUAOHATOG.

TO OUYKEKPIMEVO TEDT ETTITPETTEI
TNV aviXveuan MHIag METAAAAENG

oTo yovidio UGT1Al
(UGT1A1*28), n utrap¢n 1nG
OTToiaG O0NYEi O TOSIKOTNTA
KQTa TN Xopnynan g
ouvnBiouévng doooAoyiag
TNG IPIVOTEKAVNG.

2TIC 23 AekeppBpiou 2004 o
Apuepikavikoc Opyaviouog EAEyxou
Pappdkwyv Kal Tpoipwyv (FDA)
EVEKPIVE TNV KUKAOPOPIa TOU TTPWTOU
@apuakoyeveTikoU TEOT (AmpliChip
Cytochrome P450 Genotyping Test)
TTOU ETTITPETTEI ME ATTAOG TPOTTO, (ANWN
aiparog Tou acBevn), TNV avixveuon 29
YEVETIKWV TTOAUHOPQPICHWYV OTO
yovidio CYP2D6 Kail 2 avTioToIlXwyv
MeETaAAGEEWYV oTO Yyovidio CYP2C109.
Ta yovidla auTd EUTTAEKOVTAI OTO
METABOAIOUO APKETWYV PAPPAKWY, EVW
N UTTaPCnN QUTWY TWV YEVETIKWV
TTOAUMOPPICHWY 00NYEI O€ EUPAVION
QVETTIOUUNTWYV EVEPYEIWV KATA TN AWn
NG ouvnBiouévne doooAoyiag auTwy
TWV OKEUAOPATWY. Mg Tn Xprjon Tou
TEOT TTPOCAPMOLETAI AvaAoya N
doooAoyia Kal £T01 BEATILOVETAI N

QPAPMOKEUTIKI aywyr).




Drug Gene target Information Tumoral phenotype

Erlotinib EGFR No response No tumoral
Test not required EGFR expression
Cetuximab EGFR No response No tumoral
Test required EGFR expression
Panitumumab EGFR No response No tumoral
Test required EGFR expression
Trastuzumab HER2 No response No tumoral
Test required HERZ expression
Tamoxifene ER No response No tumoral ER expression
Test required
Anastrozole ER No response No tumoral ER expression
Test required
Exemestane ER No response No tumoral ER expression
Test required
Letrozole ER No response No tumoral ER expression
Test required
Cetuximab K-RAS No response Tumoral K-RAS mutations
Test required
Panitumumab K-RAS No response Tumoral K-RAS mutations
Test required
Imatinib c-Kit No response Absence of activating
Test required tumoral ¢-Kit mutations

"Data taken from [104,105].
EMEA: European Medicines Agency.




Drug

Carbamazepine
Allopurinol

6-mercaptopurine
Abacavir
Flucloxacillin

Irinotecan
(high doses)

Nevirapine
Flucloxacillin
Simvastatin
Nevirapine
Warfarin

NSAID
Diclofenac
Diclofenac
Izoniazid
Ximelagatran
Tacrine

Gene target
HLA-B*1502

HLA-B*5801

TMPT
HLA-B*5701
TNF-a -238G/A
UGTTAT*28

HLA-DRBT*0101
HLA-DRBT1-DQBT
SLCOTBT*5

HLA Cw8-B14
VKORCT and CYP2C9

GSTMT and GSTT1
UGT2B/*2

ABCC2 C24T
NATZ
HLA-DRBT*0/01
GSTMT and GSTT1

ADR
Stevens—Johnson
syndrome (Asian)

Stevens—Johnson
syndrome

Neutropenia
Hypersensitivity
Cholestatic hepatitis
Severe neutropenia

Hypersensitivity
Cholestatic hepatitis
Myopathy
Hypersensitivity

Oral anticoagulant
overdose

Cytolytic hepatitis
Hepatotoxicity
Hepatotoxicity
Cytolytic hepatitis
Cytolytic hepatitis
Cytolytic hepatitis
ADR: Adverse drug reaction; NSAID: Nonsteroidal anti-inflammatory drug.




Drug

Thioridazine
Codeine
Atomoxetine
Tamoxifene
Voriconazole

Warfarin

Warfarin

Irinotecan

Azathioprine and
6-mercaptopurine
Capecitabine
Maraviroc
Rasburicase

Carbamazepine

Abacavir

Gene target
CYP2D6

CYP2D6

CYP2D6
CYP2D6-CYP2C19
CYP2C19

CYP2(C9

VKORC1T

UGTIAT

TPMT

DFD

CCRS

G6PD
HLA-B*1502

HLA-B*5701

Information

ADRs: W&P

Test not required

ADRs: W&P

Test not required

ADRs: W&P

Test not required

Lower response rate: WE&P
Test not required

ADRs: W&P

Test not required

ADRs: W&P

Individualized dosing: W&P
Test not required

ADRs: W&P

Individualized dosing: W&P
Test not required

ADRs: W&P

Individualized dosing

Test not required

ADRs: W&P Individualized dosing

Test not required
ADRs: contraindication
Test not required
Nonresponse

Test required

ADRs: contraindication
Test not required
ADRs: W&P

Test not required
ADRs: W&P

Test not required

W&P section of the summarized product characteristics [104,105].
ADR: Adverse drug reaction; EMEA: European Medicines Agency, PM: Poor metabolizer; W&P: Warnings and precautions.

Outcome

QT prolongation, torsades de pointes
Apnea among children from
breastfeeding mothers

Dose reduction for PMs

Loss of efficiency among PMs and with
CYP2D6 inhibitors

Hepatotoxicity

Risk of bleeding

Risk of bleeding

Diarrhea, neutropenia

Meutropenia

Orodigestive — neutropenia

For CCR5-negative patients
Hemolysis in G6PD-deficient patients
Severe immunoallergic cutaneous

Hypersensitivity reactions




OAEZ AYTEZ OI
2YI'XPONEZ EZEAIZEIZ
[1OY OAHI'OYN TH
OAPMAKEYTIKH NEPIOAYH

KAI Q2 EK TOYTOY Q2
KA@OPIZOYN KAI TO POAO
TQON ®APMAKOINOIQN 2TO

2Y2THMATIEPIOAAWHZ;




ANAT'KAIOTHTA 2YNEXOYZ PAPMAKEYTIKHZ EKIMAIAEY2HX

EToTNUOVIKEG €CENICEIC OTO XWPEO TNS PAPMAKEUTIKNG
Kal 1aTPIKAG

NEEG HOPPEG XOpYNONG TWV GAPUAKWY
NEa KaivoToua pAapuaka

Mn @apuakoAoyIKA atTokplon yia OAOUC TOUC A0BEVEIC

AVETTIBUUNTEC EVEPYEIEC TWV PAPUAKWY
AANNAETTIOPATEIC PAPUAKWY

NEEC OEPATTEUTIKEG TTPOCEYYIOEIG

H 'NQxH IN'A TA PAPMAKA EINAI AYNAMIKH:

EMIMAOYTIZETAI, ANAOGEQPEITAI, EZEEAIZZETAIL NMPOZAPMOZETAI...

O ®PAPMAKOMNOIOZ «KPIKOZ» 2TH ®APMAKEYTIKH AIrQrH



2uvexnc PapuakeuTik EKTTaideuon

TO INAPAAEII MA TOY
PAPMAKEYTIKOY
2 Y\N\OI'OY POAOIH2




ANAAYZH ZE AIEONEZ ENINEAO - ZTOIXEIA KAl AEAOMENA

AIAGEZH ZE EIAIKO STAND
MEZA XTO ®APMAKEIO

ENHMEPQTIKA ®YANAAIA ZXETIKA ME TA
PAPMAKATIATO KOINO

T NMAPAAAHAEZ ENEPTEIEZ

AlA BIOY EKITAIAEYZH TON ®APMAKOITOIQN

G

1. ZEMINAPIA 1. 2EIPA MAOGHMATQN
2. HMEPIAEX 2. APOPA 2TO AIAAIKTYO
3. ZYNEAPIA 3. MNPOZBAXH ZE ZXETIKEZ

ENIZTHMONIKA
(NEA ®APMAKA,
ANENIOYMHTEZ ENEPTEIEZ,
AANNHAENIAPAZEIZ ®PAPMAKQN
GAPMAKEYTIKH AIrQrH)

MHIFEZ 2TO AIAAIKTYO

OPTANQZzH AIKTYQY YMNOXZTHPI=ZHX
KAI MAPOXHZ AIAMEZOY
TOY Ndz KAI TON TOMIKQN
ZYANOIQN

KAGIEPQ>H:

1. MONAAQN MIZTOMNOIHZHZ
INA KAGE EKAHAQZH

2.  EANAXIZTOY APIOMOY
MONAAQN ANA SETIATIA
KAGE ®APMAKOIOIO

OEMATOAOTIA

KOINQNIKA OEMATA
(YTEIA, DAPMAKA)

EMNAITEAMATIKA
(AIAXEIPHZH ®APMAKEIQY,
I KQAIKAXZ AEONTOAOTIAL)

A 4

AHMIOYPT'IA AIAAIKTYAKHZ
MYAHZ MAPOXHZ-YNOZTHPIZHZ

2Y2THMATIKH EMNME=EPTAZIATIA
EMAOIH ©EMATQN ZE
E=ZAMHMH /ETHZIA BAZH
(AAAHAENIAPAZH ME ®APMAKOTOIOYZ,
EMNZTHMONIKEZ EZEAIZEIZ,
ENATTEAMATIKA OEMATA, K.A..)

|.2. BIZIPIANAKHZ




MeTa TNV avaAuCh TWV OTOIXEIWV. ..

MeTa TiIC oudnNTNOEIC...

KaTtavowvTac TIC OUCKOAIEC. ..

EPXETAI
H tTpagn...
H uAotToinon...
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FACULTY:

Gerald Gianutsos, PhD, JD

Associate Professor of Pharmacology
University of Connecticut School of Pharmacy
Storrs, Connecticut

FACULTY DISCLOSURE STATEMENTS:

Dr. Gianuisos has no actual or potential conflict of interest in relation to this activity.

U.5. Pharmacist does not view the exisfence of relationships as an implication of bias or that the value of the matenal is decreased. The content of the
activity was planned to be balanced, objective, and scientifically rigorous. Occasionally, authors may express opinions that represent their own viewpoint.
Conclusions drawn by participants should be derived from objective analysis of scientific data.

ACCREDITATION STATEMENT:
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ACCREDITATION STATEMENT:
Pharmacists

Postgraduate Healthcare Education, LLC is accredited by the Accreditation Council for Pharmacy Education as a provider of continuing
pharmacy education.

UAMN: 0430-0000-09-030-H03-P; 0430-0000-09-030-H03-T

Credits: 2.0 hours (0.20 ceu)

®

Type of Activity: Knowledge

TARGET AUDIENCE:
This accredited actmty is targeted to pharmacists and pharmacy technicians. Estimated time to complete this actmty is 120 minutes.

Exam processing and other inquiries to:
CE Customer Service: (800) 8254696 or cecustomersenvice@jobson.com

DISCLAIMER:

Parficipants have an implied responsibility to use the newly acquired information to enhance patient outcomes and their own professional development.
The information presented in this achvify 1s not meant fo serve as a guideline for patient management. Any procedures, medications, or other courses of
diagnosis or treatment discussed or suggested in this activity should not be used by clinicians without evaluation of their patients’ conditions and
possible confraindications or dangers in use, review of any applicable manufacturer’s product information, and comparison with recommendations of
other authorities.

GOAL:
To provide pharmacists with an understanding of the diversion and abuse of prescription drugs and the legal issues designed to limit diversion.

OBJECTIVES:
After completing this activity, participants should be able to:

. Describe the demographics of prescription drug abuse.*

. ldentify the dangers associated with the nonmedical use of prescription drugs.”

. Recognize the patient characteristics and techniques that may suggest the possibility of diversion.®
. Discuss the legal risks and responsibilities that arise from the diversion of drugs.*

_ Implement strategies to reduce diversion.

*Also applies to pharmacy technicians.

Imagine a cocktall of morphine, Demerol (mependine), codeine, chlorpheniramine, Placidyl (ethchlorynol), and Valium (diazepam). These and other
drugs were found in “significant quantities” in the tissues of Elis Presley upon his death in 1977 from a suspected drug overdose.”

Mare than 30 years later, the actor Heath Ledger, who was found dead from a drug overdose. had Vicodin (hydrocodone), OxyContin (oxycodone).
diazepam, and alprazolam in his bloodstream.” What is especially noteworthy in these two high-profile cases was that none of these substances are
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(Drug interaction and ADRs-Related Educational Web Links)

CDER- Preventable Adverse Drug Reactions: A Focus on Drug Interactions

hitp-/www fda .qov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DruglnteractionsLabeling/ucm 1 10632 _him

The University of Arizona Center for Education and Research on Therapeutics

hitp-/’www arizonacert.org/

The University of Arizona Center for Education and Research on Therapeutics-Educational Toolbox - Drugs that Prolong the QT Interval
and/or Induce Torsades de Pointes Ventricular Arrhythmia

http//www _arizonacert.org/medical-pros/education/index htm

Important Drug Interaction Information

http-/f'www_azcert org/consumers/interaction-advisory.cfm
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College of Pharmacy Practice (CPF)




elMedicine

Medscape ==

Drug Interaction Checker

Check for drug-drug interactions in a regimen of two or more drugs. For a list of interactions related to a single drug, look it up in
our Drug Database.

Instructions:

1. Enter a drug in your patient's regimen and click 'Go
2. Click on the drug name and the == button to add to the patient regimen. You can add up to 20 drugs.

1. Search for the drugs:

No interactions found

2. Results: (select drug) Patient Regimen
==

Click to
ADD

==

Click to
REMOVE

Clear Patient Regimen
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Drug Interaction Checker

Check for drug-drug interactions in a regimen of two or more drugs. For a list of interactions related to a single drug, look it up in
our Drug Database.

Instructions:

1. Entera drugin your patient's regimen and click "Go
2. Click on the drug name and the == button to add to the patient regimen. You can add up to 20 drugs.

1. Search for the drugs:

clopidogrel ]
Interactions found ... |Clickhere

2. Results: (select drug) Patient Regimen

Qmeprazale Oral
Clopidogrel Qral

==

Click to
REMOVE

Clear Patient Regimen
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Back to New Patient Regimen
Multi-Drug Interaction Checker

Print this for your patient

Patient Regimen

CLOPIDOGREL ORAL

OMEPRAZOLE ORAL

Interactions

Severe Interaction

CLOPIDOGREL/PROTON PUMP INHIBITORS: CIMETIDINE

Clopidogrel Oral and Omeprazole Oral may interact based on the potential interaction between CLOPIDOGREL and PROTON
PUMP INHIBITORS: CIMETIDIME.

Clopidogrel/Proton Pump Inhibitors; Cimetidine

This information is generalized and not intended as specific medical advice. Consult your healthcare professional before taking or
discontinuing any drug or commencing any course of treatment.

MOMOGREAPH TITLE: Clopidogrel/Proton Pump Inhibitors; Cimetidine

SEVERITY LEVEL: 2-Severe Interaction: Action is required to reduce the risk of severe adverse interaction.




MECHANISM OF ACTION: Some proton pump inhibitors{1-3) and cimetidine(3) may inhibit the metabolism of clopidogrel to its
active metabolite by CYP P-450-2C19.

CLIMICAL EFFECTS: Concurrent use of proton pump inhibitors{1-3) or cimetidine(3) may result in decreased clopidogrel
effectiveness.

PREDISPOSING FACTORS: Mone determined.

PATIENT MANAGEMENT: The LS manufacturer of clopidogrel states that concurrent use of inhibitors of CYP P-450-2C19 such
as the proton pump inhibitors and cimetidine should be avoided. Consider the use of other HZ blockers or antacids in patients
receiving clopidogrel (3)

DISCUSSION: In a study in healthy subjects, concurrent omeprazole (20 mg daily) decreased the effects of clopidogrel (75 mg
daily) on platelets.(4)

A retrospective review of post-stent patients compared patients who took clopidogrel with a proton pump inhibitor (PP, n=4521,
exact agent not specified) to patients who took clopidogrel without a PPI (9862). Stent patients without a preceding cardiovascular
event who took a PPl had a 32.5% incidence of a major cardiovascular event within one year of stent placement compared to a
21.2% incidence in patients not receiving a PPl. Stent patients with a preceding cardiovascular event who took a PPl had a 39.8%
incidence of a major cardiovascular event within one year of stent placement compared to a 26.2% incidence in patients not
receiving a PP1(5)

In contrast to this, another retrospective review found that clopidogrel reduced adverse effects after 1 year by similar degrees in
patients taking PPls and those not taking PPIs (6)

In a study in healthy subjects, lansoprazole tended to lower clopidogrel-induced inhibition of platelet aggregation. In subjects with
a high rate of platelet aggregation inhibition following clopidogrel, lansoprazole decreased clopidogrel-induced platelet aggregation
inhibitian.(7)

In a study in patients with coronary artery disease, esomeprazole and pantoprazole had no effects on platelet response to
clopidogrel ()

In a retrospective review of 13,636 patients who received clopidogrel following an acute myocardial infarction, concurrent use of a
PPl other than pantoprazole (exact PPl not specified) was associated with an increased risk of reinfarction (9)

A retrospective review of claims data examined patients younger than 65 years of age who were compliant with clopidogrel

therapy. Patients were assigned to one of three groups: contral (no PPl use), low PPl exposure, or high PPI exposure (based on
compliance of PPI therapy, not defined in article). Specific PPls were not identified. Initial comparisons found rates of myocardial
infarction of 1.38% in the control group, 3.08% in the low exposure group, and 5.03% in the high exposure group. When subsets

with identical co-morbid conditions was analyzed, myocardial infarction rates were 2 60% (95% CI 1.01-4.19) in the contral group,
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Cl=1.22-1.57), and 29.2% (hazard ratio 1.61, 95% CI=1.41-1.88), respectively. The sample size of rabeprazole was not sufficient
to analyze independently.(12)

A post-hoc analysis of the PRINCIPLE-TIMI 44 trial and the TRITOM-TIMI trial examined the effects of PPl use on the
pharmacodynamic effects and clinical efficacy of clopidogrel. The PRINCIPLE-TIMI 44 trial examined 201 patients undergoing
cardiac catheterization with planned percutaneous coronary intervention, 53 of which were taking a PPl at randomization. Patients
receiving a PPl had significantly lower rates of inhibition of platelet aggregation at 0.5 hours, 2 hours, 6 hours, and 18-24 hours
post-loading dose of clopidogrel. After 15 days of maintenance therapy, there were significantly more non-responders in the group
receiving PPl (50% versus 7.9%). The TRITOM-TIMI trial examined 13,608 patients who underwent cardiac catheterization with
planned percutaneous coronary intervention, 4529 of which were taking a PP at randomization. Patients received clopidogrel
treatment for 6-15 months. There were no significant differences in occurrence of cardiovascular death, non-fatal MI, or non-fatal
stroke between patients taking PPls at randomization and those not; however, use of PPIs was only assessed at randomization
and not during the study.(13)

In a cross-over study in 72 healthy subjects, simultaneous administration of omeprazole (80 mg daily) and clopidogrel (300 mg
loading dose, followed by 75 mg daily) decreased the ALC of the active metabolite of clopidogrel by 46% following the loading
dose and by 42% during maintenance dosing. Clopidogrel-induced inhibition of platelet aggregation was decreased by 47%
following the loading dose and by 30% during the maintenance dose. In a cross-over study in 72 healthy subjects, administration
of omeprazole (another CYP P-450-2C13 inhibitor, 80 mg daily) 12 hours after clopidogrel (300 mg loading dose, followed by 75
mg daily) produced similar effects (3}

REFEREMCES:

1.US Food and Drug Association. Early communication about an ongoing safety review of clopidogrel bisulfate (marketed as
Plavix). Available at: http:/fwww fda.gow'cder/drug/early _comm/clopidogrel_bisulfate htm January 26, 2009

2 Jacobs LD, Shulman HM. Dear Canadian Healthcare Professional: Subject: Potential interaction of Proton Pump Inhibitors
(PPIs) with Plavix (clopidogrel). Sanofi-Aventis Canada Inc. and Bristol Myers Squibb Canada Co. August 14, 2009,
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