Drug consideration in cardiovascular
disease

BY:
Dr. Mehrnoush. Dianatkhah
Clinical pharmacist
Fellowship of pharmacotherapy in ICU




Platelets

Formation of blood clots

1. Damaged blood vessel wall
Red blood cells

Platelets
2. Repaired vessel wall

The threads (fibrin) that help build the clot




Platelet + fibrin = Thrombus

Thrombus

Fibrin

Platelets
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Antiplatelets



Platelet

ADP
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Clopidogrel
Ticagrelor
Prasugrel
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Deep vein thrombosis

Symptoms
Swelling in affected limb
Warmth

Pain or tenderness

Redness, pallor, or other
change in skin color
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Fibrin

Sinus node

Atrial Fibrillation

* AF Rhythm

Fibrin

* Mechanical Valve




Platelet Rich Thrombosis

* MI, PCI, Stroke

* Antiplatelet

* ASA + Plavix (Clopidogrel/Ticagrelor/Prasugrel)
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EPA reported to exert beneficial effects at multiple steps in the atherogenic pathway




Antiplatelet

* ASA

* Interaction with NSAID
* (Yh before or A hours after)




PYY\Y receptor blockers

* Clopidogrel
* Ticagrelor
* Prasugrel




PYY\Y receptor blockers

* Potency:
* Prasugrel > Ticagrelor > Clopidogrel

* Bleeding risk:
* Prasugrel > Ticagrelor > Clopidogrel



Clopidogrel

Yevto 7+ |Dthen Vo dally

* Disadvantages:
* Delayed Onset of Action
* Some patients are resistant to its effect

e Advantages:
* Lower risk of Bleeding

e Plus Fibrinolytic
* Plus anticoagulants

* Interactions:
* It’s a Prodrug
 Omeprazole, Esomeprazole



PYY\Y receptor blockers

* Prasugrel >>>> Just for PCI (The preferred agent)
* 7+mgLD the ) *mg Daily

* Ticagrelor >>>> For both PCl and Medical management
* YA*mg LD then 9+ BD
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Ticagrelor

* Adverse effects:
* Bradycardia and dyspnea
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Antiplatelet

 ASA>>>> should not be discontinued before CABG

* Plavix>>>Should be discontinued ¢ days before surgery



Fibrin Clot

Apixaban

Rivaroxaban

Enoxaparin

Heparin
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Deep vein thrombosis

PurLmoNARY EMBOLISM
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Symptoms
Swelling in affected limb
Warmth

Pain or tenderness

Redness, pallor, or other
change in skin color

Siti Nurul Afigah binti Johari (10-6-95)

Atrial Fibrillation

Sinus node

* AF Rhythm * Mechanical Valve




e MI, Stroke, PCI e DVT, PTE, AF, Prosthetic
valve
e ASA e DVT Prophylaxes
e Clopidegrel/Ticagrelor/
e Prasugrel e Warfarin
e Heparin

e Enoxaparin
e Rivaroxaban
e Dabigatran



Anti Fibrins

* Warfarin
* Heparin

* Enoxaparin

e Rivaroxaban

* Apixaban

Novel Oral Anticoagulant
(NOAC)




Heparin

e &+++ UIVBolus
* Then )+ ++ U/h infusion
e Check with PTT

* Prophylaxes:
e 0«++ SCBD orTDS
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Enoxaparin

* Treatment
* Ymg/kg SC BD

* In GFR<Y + Half dose (Ymg/kg D)
* Not recommended in hemodialysis

* No need to check PTT

* Prophylaxes:
« Y+ Daily

* In GFR<Y + Half dose:Y+ Daily
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Enoxaparin

* Treatment
Ymg/kg SC BD
In GFR<Y * Half dose
Not recommended in
hemodialysis

Prophylaxes:
Y+ BD or ¥+ Daily
In GFR<Y + Half dose:Y+ Daily

e Case:

e AV+ey/o, Ar kg man (Cr:),
GFR:VYV)

 Treatment of DVT,PTE, AF,
prosthetic valve: Enoxa A+ BD

* Prophylaxes of DVT: Enoxa ¥+ D or
Y+« BD

* AV+y/o, A kg man (Cr:V,V,
GFR:YA)

 Treatment of DVT,PTE, AF,
prosthetic valve: Enoxa A+ D

* Prophylaxes of DVT: ¥+ D




Warfarin

e Delayed onset of action:
* It needs @%day coverage with Heparin or Enoxaparin, until INR>Y

* Variable pharmacokinetic
Check with INR (Y-Y)

WARFARIN 5 mg
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Mechanism

Amiodarone

Allopurinil

Omeprazole

Rosuvastatin/Simvastatin

Fenofibrate/Gemfibrozil

Metronidazole

Cotrimoxazole

Acetaminophen

Methimazole/PTU

Carbamazepin/Pheytoin/Ph
enobarbital

Increased INR

Increased INR

Increased INR

Increased INR

Increased INR

Increased INR

Increased INR

Increased INR

Decreased INR

Decreased INR

Inhibition of metabolism

Inhibition of metabolism

Inhibition of metabolism

Inhibition of metabolism

Inhibition of metabolism

Inhibition of metabolism

Inhibition of metabolism

Inhibition of metabolism

Decreasing the
metabolism of
coagulation factors

Induction of metabolism

May be continued till several weeks or
several days after drug discontinuation
(Y+% to ©+% dose reduction is
recommended)

Pantoprazple is a better choice

Atorvastatin is a better choice

Daily dosage of more than ¥ gram




NOAC Advantages
(Rivaroxaban and Apixaban)

* Less ICH and Hemorrhagic stroke
* No need to be monitored

* No need to Be Overlapped with Heparin or
Enoxaparin

* NOACs are preferred over warfarin in DVT or PTE

For oral use only

Apixaban tablets

Eliguis’ [EL R
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2 strips of 10 tablets each '




Administration

 Rivaroxaban should be used after food (¥ * % increase in plasma level)
* Apixaban No different
e All can be crushed and gavaged



Rivaroxaban

* DVT,PTE:
* YomgBD for Y\ days
* Then Y+ Daily
e Can not be used in GFR <Y+

* AF:
e Y+mg Daily
e GFR o+ to Yo :)o Daily

* Prophylaxes:
* Ve mgD

e After food
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Apixaban

DVT,PTE:
 Y+mgBD for Y\ days
e Then ¢ BD
* Can not be used in GFR <Y+

* AF:
e dmgBD ==
i GFR Yl' tO \& :Y’& BD For oral use only
Apixaban tablets
* Prophylaxes: El i(]UiSQ T
e V. mg D o

@ 2 strips of 10 tablets each '

Irrespective of food administration



NOAC

NOAC can not be used in the following circumstance:

). Patients with prosthetic heart valves
Y. AF Patients with Mod to Severe MS
Y. Dose adjustment in CKD

o, ESRD

7. Interacting drugs: Na valproate (All of them),
Carbamazepine, Phenobarbital and Phenytoin(Just

rivaroxaban)




Contraindications to NOAC

 AF due to Moderate to Severe Mitral Stenosis

* Mechanical heart valves

e Just Warfarin



Table 7 Anticipated effects of common antiepileptic drugs on non-vitamin K antagonist oral anticoagulants plasma
levels

Viat sl Dabigatran Apixaban Edoxaban Rivaroxaban
etexilate
P-gp substrate Yes Yes Tes Yes
CYP3A4 substrate Mo Yes (=25%) Mo (<4%) Yes (=18%)

Strong CYP3A4/P-gp induction;
CYP3A4 competition

Carbamazepine

Ethosuximide CYP3A4 competition W i It

|- e,

|- e
i

Lamotrigine P-gp competition

Levetiracetam P-gp induction; P-gp competition //// // // //
Oxcarbazepine CYP3A4 induction; P-gp competition

Phenobarbital Strong CYP3A4/possible P-gp induction

Strong CYP3A4/P-gp induction; P-gp

Phenytain competition
Pregabalin -
Topiramate CYP3A4 induction; CYP3A4 / / /
competition I I
/] A /]
Valproic acid CYP3A4/P-gp inductionfinhibition
Zonisamide .CY.PEJ.“ competition; weak P-gp Mofe . eracfio //,/
inhibition

Colour coding is based on the respective NOAC SmPC. drug interaction databases, or expert opinion."** The hatched colour coding indicates na clinical or PK datz available.
Some of the colour codes will likely require adaptation as more data become available over time.

White: Mo relevant drug—drug interaction anticipated.

Biue (dark): Contraindicated due to reduced NOAC plasma levels.

Biue (light): Caution required, especially in case of polypharmacy or in the presence of 22 light blue interactions due to reduced NOAC plasma levels.



Case

* Patient is receiving Rivaroxaban , her INR is now 7. what should we
do?




NOAC

* No effect on INR
e Vaccination in trough
* Trough



Stopping before surgery

* Warfarin five days before elective surgery
 Rivaroxaban/Apixaban YY to YAh

* Enoxaparin Y¥h



ACS +AF or Valve replacement

Yweek to ) month to
Ymonth ) year

Plavix

Plavix Warfarin/NOAC

After ) year

Warfarin/NOAC
Warfarin/NOAC



Drug error



*Heparin/Enoxaparin/
Apixaban/Rivaroxaban
















* Ticagrelor BD

* Apixaban BD
* For AF: ¢ BD or Y,4 BD
* ForDVT (* BD for \ week then ¢ BD)

* Rivaroxaban:
* For AF Y+ Daily
* For DVT (Y% BD for ¥ weeks then Y+ daily)



Renal dose adjustment



Renal failure

Need Dose adjustment No dose adjustment
* Meropenem/Imipenem e Ceftriaxone
* Tazocin * Linezolid

* Vancomicin : :
_ _ . * Clindamycin
* Ciprofloxacin/Levofloxacin

. Cefepim/.... * Metronidazole

e Azithromicin

oy "
~PMhetermtia




Renal failure

Need Dose adjustment No dose adjustment
* Apixaban * Heparin
* Rivaroxaban * Warfarin

* Enoxaparin

e Can not be used in ESRD




-Nefrovit
-Haematinic(Multivit+minerals)
B

-B Complex




-Nephrovit

-Soluvit

-Adamol

-Hematinic (Iron +Multivitamin
+Minerals

-Zink
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Phenazopyridine




Phenazopyridine







Case ¥

*A 07 y/o Man/ SSI
* Meropenem g TDS
* Vancomycin ‘g BD
* Ciprofloxacin Y+« BD




ANnuric

* Meropenem ‘g TDS >>> &++ mg TDS
* Vancomycin ‘g BD >>> &+ +mg Daily
* Dopamine Renal dose




Anuric ??7?
Cr: ¢ 9q ???

U/A:YY v+ /Y¥h??7

 Meropenem Yg TDS >>> &++ mg TDS
* Vancomycin g BD >>> &+ +mg Daily
* Dopamine Renal dose




Meropenem &+ + TDS
(Yg TDS)

Vancomicin &+ + Daily
(Vg BD)

Dopamin, Renal dose
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Agonist/Antagonist









BP:?O/\GV

Metolazone
Hydrochlorothiazide




oY y/o Female
ADHF

Lasix >>>

Diuretic resistant >>>

Add Hydrochlorothiazide >>>
Rise in Cr, GFR<Y + >>>

 Add metolazone >>>

* Anuric >>>

* Lasix DC/ Dialysis >>>

e MAP<Y* >>>

* Add Epinephrin >>>

e Epinephrin +Hydrochlorothiazide +
Metolazone




K-Oxalate
KCl




Duplication



Gl consultation: Due to Gavage
intolerance and lack of
defecation (lleus???)

R/O obstruction

Laxatives.




-Losartan
-Entresto
(Sacubitril/Valsartan)




Seroflo: Fluticasone+salmetrol
Atrovent: [pratropium bromide

Palmicort: Budesonide
Daolin: [pratropium bromide+
Salbutamol







Sevelamer = Renagel
Phosphate binder
P:¥










Artrestan=Entresto=
Sacubitril/Valsartan




Citalopram Y+, ¥+
Escitalopram &, Y+, Y«







Antibiotics









Targocid/
Linezolid




Generic hname









Hb:\Y,¥
Eprex Should not be
used in Hb>) )




e YASAAD
e Y Plavix Y& D

Y. Atorvastatin Y+ D

¥. Concore ¢ d

8. Losartan YY,& D

7. Aldacton Y& D

Y. Pantoprazole Y+ D
A. Midazolam/Fentanyl
.Lactolose Y* cc D

)+, Carvedilol Yé BD
V). Meropenem ) TDS
VY. Vancomycin Y BD
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