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Drugs commonly used in cardiology practice

1. Antihypertensive: ARB, CCB, ACEls, diuretics

2. Anti-dyslipidemia: Statin, fenofibrate, nicotinic acid
3. Anti-platelet drug: Aspirin, GP lib/llla antagonist

4. Anti-coagulants: Warfarin, heparin, NOAC

»fﬂnti-arrhythmic: Amiodarone
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eart failure: Beta blocker, ACEls, digoxin



Drug in cardiovascular disease

® Atrial fibrillation : warfarin/NOAC, amiodarone

® CHF : beta-blocker, ACEls, diuretic, digoxin,

splronolactone
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y *Specific iliness E.g. Hepatic disease, Renal dysfunction,

S,

®*Poly pharmacy

® Multiple prescribers
® Multiple pharmacies
® Genetic make up

é;fSpecific population like . elderly, obese, criticaly ill patient

® Narrow therapeutic index drugs : Digoxin, Insulin, Lithium ,

Antidepressant, Warfarin



Clinical significance

I

® Significant rating
® The time of ONSET of the effect of interaction
® The potential SEVERITY of interaction

2. The DOCUMENTATION that the interaction
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SIGNIFICANCE RATING

*Significant : 1,2,3,4,5
°Onset : rapid, delay
*Severity : major, moderate, minor

,,‘Documentatlon established, probable,
*sps ected, possible, unlikel
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Drug interaction effects

*Additive effect : 1 +1 =2

*Synergistic effect: 1 +1 > 2

.y /*Potentiation effect : 1 + 0 = 2

U= *Antagonism:1-1=0



Mechanism of Drug Interaction

1. Pharmacodynamics

Red. Lam. 2.
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2. Pharmacokinetics

{Direct chemical or physical
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1. Circulacién de la sangre.
1. Corazén. — lIl. Esquema de la circulacién.
IV. Glsbulos sanguineos. — V. Laringe con pulmén y corazén.

Para la explicacion defallada, véanse las laminas 45 X 60.




Pharmacokinetic interactions

°Drug absorption interactions
°Drug displacement (protein-binding)

°Drug metabolism interactions

ADME
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Common pharmacodynamics drug interactiol

* N5 LGN anticoagulant $9NN18N antiplatelet

* N5 b e1ng 3 Non-hydropyridine CCB (Verapamil) $9:4A121N4 X

beta-blocker

*n15baen sildenafil $9NALYING N nitrate (vasodilator)
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@ﬂ%ﬁl’lmju ACEls 593N181 potassium-sparing diuretics

'+ (spironolactone)




CYP3A4 inhibitor drug

Potency Groups Drugs

High Antibiotics Clarithromycin, Telithromyocin,

Chloramphenicol

Antifungal Azole
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Drugs that induce cytochrome P450 izoenzy

CYP Inducing drugs
CYP3A4 Rifampicin

Barbiturates
Carbamazepine
Dexamethasone

St. John’s wort




Drugs that induce cytochrome P450 isoenzyir

TABLEES

CYP P450 isoenzyme Inducing drugs
CYP1A2 Barbiturate
Omeprazole
Phenytoin

Tobacco smoke
’ CYP2C9 Barbiturate

Rifampicin
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Drugs that inhibit cytochrome P450 isoenzyn

CYP P450 isoenzyme Inhibit drugs

CYP1AZ2 Cimetidine, Fluvoxamine, Grapefruit

. CYP2D6 Fluoxetine, Quinidine, Ritonavir



Substate

Cyclosporine
Dipyridamole
Digoxin
Diltiazem
Losartan
Quinidine

Tacrolimus

Inhibitors

Amiloride Amiodarone Atorvastatin

Carvedilol Cyclosporine Digoxin

Diltiazem Dipyridamole
Doxazosin Felodipine
Lidocaine Lovastatin
Nifedipine Propafenone
Propafenone Propranolol

Quinidine Simvastatin

Qnirnnrﬂon‘l‘nno \IQV")Y‘\I"OM“

Inducers

Aspirin

Cyclosporine

Paclitaxel

Reserpine
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Drug Interaction of beta blocker

e
Pharmacodynamics Non-hydropyridine CCB 219711 1ALAA sinus bradycardia BT
(Verapamil or diltiazem) heart block
Pharmacokinetic Propranolol and metoprolol Metabolized NAY liver Wazu 1w first

pass clearance




Drug interaction of Antiplatelet

Antiplatelet Interaction
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| Aspirin Risk bleeding LN 4% widl ol 30 vgnantiplatelet NI 8

anticoagulant G128 U
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Drug interaction of CIopidOgreI .

Clopidogrel I Hepatic metabolism
(prodrug) e e S ————

2-oxo-clopidogrel

Active metabolite (15%)
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Clopidogrel with or without Omeprazole in coronary artery
disease: COGENT study

Cogent Criticisms
® Lower risk population — only 42% were taking clopidogrel for ACS
® Fixed dose formulation used quite distinct from individual dosing

® Study stopped early as sponsor lost funding — only 77% of planned subjects

were enrolled




5. Department of Health & Human Services

m U.S. Food and Drug Administration

Home > Drugs > Drug Safety and Availability
D rudgs

FDA reminder to avoid concomitant use of Plavix (clopidogrel) and omeprazole
Please note this is not a Drug Safety Communication, rather just a reminder of our recommendations from the
previous DSC. It is nosted on the Plavix Information! paae.

The U.S. Food and Drug Administration (FDA) is reminding the public that it continues to warn against the concomitant use of Plavix (clopidogrel) and
omeprazole because the co-administration can result in significant reductions in clopidogrel's active metabolite levels and antiplatelet activity. This information

was added to the drug label of Plavix in November 2009, and has been the source of continued discussion in the medical literature.!

Patients at risk of heart attacks or strokes, who are given Plavix to prevent blood clots, will not get the full anti-clotting effect if they also take omeprazole.

Omeprazole is found in prescription products (Prilosec, Zegerid, and generic products) and over-the-counter products (Prilosec OTC, Zegerid OTC, and generic
products).

FDA wishes to emphasize additional facts that may be a source of confusion among healthcare professionals:

& With regard to the proton pump inhibitor (PPI) drug class, this recommendation applies only to omeprazole and not to all PPIs. Mot all PPIs have the
same inhibitory effect on the enzyme (CYP 2C19) that is crucial for conversion of Plavix into its active form.

® Pantoprazole (Protonix) may be an alternative PPI for consideration. It is a3 weak inhibitor of CYP2C19 and has less effect on the pharmacological activity
of Plavix than omeprazole.

For more information, see FDA's previous Drug Safety Communication on the Plavix-omeprazole interaction®.

1Bhatt, DL, Cryer, BL, Contant, CF, et al. Clopidogrel with or without Omeprazole in Coronary Artery Disease; NEIM, 2010; epub ahead of prnint.

Related Information

...to warn against the concomitant use of Plavix and omeprazole because the co-adinistration

can result in significant reductions in clopidogrel’s active metabolite...




Package insert : Plavix

Use with Proton Pump Inhibitors (PPI):
Omeprazole, a moderate CYP2C19 inhibitor, reduces the pharmacological
activity of PLAVIX. Avoid use of strong or moderate CYP2C19 inhibitors with
PLAVIX. Consider using another acid-reducing agent with less CYP2C19

iInhibitory activity, or alternative treatment strategies.

pharmacological activity of PLAVIX than omeprazole




Drug interaction of warfarin

| Prothrombin Precursor I | Prothrombin
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S-warfarin R-warfarin
WARFARIN

23



*

Table 1: The 8 A’s — drugs that interact with warfarin

Risk of
Drug or drug class hemorrhage Mechanism
Antibiotics
Most agents, but especially co-trimoxazole, T Inhibition of vitamin K synthesis by intestinal flora,
metronidazole, macrolides and fluoroquinolones inhibition of hepatic warfarin metabolism, or both
Rifampin 1 Induction of cytochrome P450 (CYP) isoenzyme 2C9
Antifungals
Fluconazole, miconazole T Inhibition of CYP 2C9
Antidepressants
Serotonergic agents (selective serotonin reuptake i Interference with primary hemostasis; some (e.g.,
inhibitors) fluoxetine) also inhibit CYP 2C9
Antiplatelet agents
Acetylsalicylic acid, clopidogrel, ticlopidine 1 Interference with primary hemostasis
Amiodarone 1t Inhibition of CYP 2C9
Anti-inflammatory agents
All, including selective cyclooxygenase-2 inhibitors 3 Direct mucosal injury; interference with primary

hemostasis may also play a role

Acetaminophen T Direct interference with vitamin K cycle
Alternative remedies
Gingko biloba, dong quai, fenugreek, chamomile () Multiple and often incompletely characterized
St. John’s wort d Multiple and often incompletely characterized

*This is only a partial list of drugs that can alter the response to warfarin. A more detailed discussion is given in references 4 and 5. Of note, some patients exposed to
specific drug combinations will exhibit no interaction, in part because pharmacogenetics and other factors govern the expression of many interactions.



Drug interaction of warfarin
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Dabigatran'~?

Apixaban“® and Rivaroxaban'-?

Contraindicated

Note: Effect may last for several weeks after discontinuation of inducers of P-glycoprotein and/or CYP3A4

Anticoagulants
« anti-thrombin agents (e.g., bivalirudin)
- Factor-Xa inhibitors (e.qg., apixaban and rivaroxaban)

Contraindicated with potent CYP3A4

« heparin (unless used to maintain a patent central venous or arterial catheter)

« heparin derivatives (e.g., fondaparinux)
« low molecular weight heparins (e.g., dalteparin and enoxaparin)
- warfarin (unless switching to or from a NOAC)

and/or P-glycoprotein inhibitors

Strong inhibitors of P-glycoprotein
« azole-antimycotics (e.g., itraconazole, ketoconazole,
posaconazole, and voriconazole)
« HIV protease inhibitors (e.g., darunavir fosamprenavir, indinavir,
lopinavir nelfinavir, ritonavir, and saquinavir)

Strong inhibitors of both P-glycoprotein and CYP3A4

azole-antimycotics (e.qg., itraconazole, ketoconazole,
posaconazole, and voriconazole)

boceprevir

cobicistat

HIV protease inhibitors (e.g., darunavir fosamprenavir, indinavir,

pontraindicated Wlth pOtent P-egCOprotein lopinavir nelfinavir, ritonavir, and saquinavir)
inhibitors . imatnib
Avoid use

Note: Effect may last for several weeks after discontinuation of inducers of P-glycoprotein and/or CYP3A4

L. =




Drug interaction with NOACs

Dabigatran Apixaban Edoxaban Rivaroxaban

P-gp
Atorvastatin weak +18% no data no effect no effect
CYP3A4
Digoxin P-gp no effect no data no effect no effect
P-gp minor effect
Verapamil weak no data use with caution
CYP3A4 if CrCL: 15-50mIl/min
P-gp minor effect
Diltiazem weak no effect +40% no data use with caution
CYP3A4 ifCrCL: 15-50ml/min
Quinidine P-gp +50% no data +50%
minor effect
Amiodarone P-gp +12-60% no data no effect use with caution
if CrCL: 15-50ml/min
P-gp
Dronedarone weak no data
CYP3A4

I Not recommended/contraindicated Il Reduce dose
[ 1Reduce dose if 2 factors or more [[1] No data yet

HeidbuchelH, et al. Europace. 2013;15:625-651.51]




Interaction of amiodarone with other drugs:
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Drug Result of interaction

Digoxin Elevated digoxin plasma concentration

" Warfarin Elevated prothrombin time




Amiodarone : drug interaction

® Inhibitor of CYP1A2, 2C9, 2D6 lLaz 3A4

® Inhibitor of P-glycoprotein system

CYP2C9 and 3A4 CYP3A4 ™ Digoxin levels

inhibition
Potentiates warfarin Increased statin | lidocaine clearance

anticoagulant effects concentrations and

increased risk of statin-
induced myopathy

D'”CrE_EfEd 'Eim Lovastatin: Max 40 Potentiate beta
Qgg&. = weeﬁgg mg/day blocker and calcium
' Simvastatin: Max 20 channel blocker 29

mg/day effects




Important Amiodarone Drug Interaction

Drug Result of interaction
Cyclosporine Increased cyclosporine plasma concentration
[%‘Antiarrhythmic drugs Additive effects: possible elevated plasma concentrations of

quinidine, disopyramide,flecainide, propafenone and

dofetilide
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I Selected Drugs That W e
| Affect P-glycoprotein el

Inhibitors Inducers ;.3._:
Amiodarone Rifampin :
Clarithromycin St. John's wort :
Cyclosporine e
Diltiazem

Erythromycin

Felodipine

Indinavir

Drug Interactions with Digoxin

ltraconazole
Ketoconazole
Nicardipine
Quinidine
Ritonavir
Sirolimus
Tacrolimus
Verapamil

Adapted from Hansten PD, Horn JR. The Top 100 Drug
Interactions: A Guide fo Patent Management. Edmands,
Wa: HAH Publications; 2004:157-1689.



Drug Interactions with Digoxin

Serum levels Medications

Increase digoxin level Amiodarone, benzodiazepine, cyclosporine, indomethacin,

ltraconazole, macrolides, spironolactone, verapamil




Drug Interactions with simvastatin

Interacting agents Prescribing Recommendations :

ltraconazole, Ketoconazole, Posaconazole (New) Contraindicated with simvastatin
Erythromycin, Clarithromycin, Telithromycin
HIV protease inhibitors, Nefazodone, Gemfibrozil

Cyclosporine, Danazol

Avoid large quantities of grapefruit juice (>1 quart daily) =



Drug interaction : Statins vs ARV

.‘ HMG-CoA Reductase Inhibitors

ATV, AT/ c, | T atorvastatin possible Titrate atorvastatin dose carefully and use lowest dose
ATV, DRV/e NECEsSSary.
DRVIr ——D"F'-J':”-n: El_us—atar—v.—algt;—afiﬁ-‘mﬁg similar to | Titrate atorvastatin dose E;I:-EFLI—”;FE:I“:E‘: use the Inﬁaééf;é—c;'e—ss—ary 1
| atorvastatin 40 mg administered alone dose. Do not exceed 20 mg atorvastatin daily.
Atorvastatin FPV, FPV/r, |FPV +/— RTV T atorvastatin AUC
130% to 153%
sSQV/r | SQV/T T atorvastatin AUC 79%
CPvir | LPV/r 1 atorvastatin AUC 488% | Use with caution and use the lowest atorvastatin dose necessary.
TPV | T atorvastatin AUC 836% Do not coadminister.
Lovastatin All Pls | Significant T lovastatin expected Contraindicated. Do not coadminister.
Pitavastatin All Pls | ATV T pitavastatin AUIC 31%, C,. T | Mo dose adjustment necessary.
| BO%

| ATV: no significant effect
| DRWIT: no significant effect
| LPW/r | pitavastatin AUC 20%

| LPV: no significant effect

-HW.-"G, ATV Mo data | Use lowest starting dose of pravastatin and monitor for efficacy
and adverse effects.
DREV/c, DRV | With DENV/r, pravastatin AUC Use lowest possible starting dose of pravastatin with careful
LV ) - T 81% following single dose of RO
\‘?'-,‘ Ol Pravastatin pravastatin

| » T23% at steady state

[ E— i s, s U | VO — 34

e e e  m —— ——— —————— ———— — — — ——————— —— —— " i

SOV | pravastatin AUC | 47% to 50% Mo dose adjustment necessary.




Cardiac drug interaction with alternate medicine or herb i

Herb Result of interaction

Ginkgo biloba extract Reduces the therapeutic potency of the Calcium

channel blocker, nicardipine
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yagddpnseinann Onset Effect Management

Drug 1 Drug 2
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Drug 1 Drug 2

« Amiodarone Digoxin
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Delayed

Effect

L‘ﬁlm digoxin level
Uszu1mh 70% Nalnan
amiodarone b inhibit

p-glycoprotein

Management

WINLTIINA 11N N TMIaa dose digoxin
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yagAdpnIenanh Onset Effect

Drug 1 Drug 2

Simvastatin clarithromycin Not Specified Contraindication
WNNgND luwnns
LNa

rhabdomyolysis

Management
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rhabdomyolysis A8l 14 YUK I La 8N

clarithromycin
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