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Molecular Structure
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Generic: clopidogrel bisulfate
Class: ADP-receptor antagonist
Molecular weight = 419.9
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Mode of Action of Clopidogrelt
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Effects of ADP-Receptor Activation
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Clopidogrel absorption, metabolism and
target

Clopidogrel Hepatic metabolism

(prodrug)

Active metabolite (15%)

“‘I"" Gplibllia

PGH2 AA

el I

\ﬁ let Aggregation

Block ADP binding




Pharmacology of Clopidogrel ()%

Absorption (oral): rapid, not affected by food or antacids
Metabolism: rapid and extensive hepatic metabolism

Half-life: 8 hours (but has an irreversible effect on
platelets, with a lifespan of approximately 7-10 days)

Excretion: 50% in urine and 46% In feces, after 5 days
Standard dosing: 75 mg once daily

Rapid onset of action with a loading dose of 300 mg

provides full antiplatelet effect within 3 hours
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Clopidogrel: Indications and Usage*

Clopidogrel is indicated for reduction of atherosclerotic events in:

recent myocardial infarction (Ml), recent stroke or established
peripheral arterial disease (PAD)

in patients with a history of recent MI, stroke or established
PAD, clopidogrel has been shown to reduce the rate of a
combined endpoint of new ischemic stroke (fatal or not), new Ml
(fatal or not) and other vascular death

acute coronary syndrome (ACS)

In patients with ACS (unstable angina/non-wave Ml), including
patients who are to be managed medically and those who are to be
managed with percutaneous coronary intervention (with or without
stent) or CABG, clopidogrel has been shown to decrease the rate of
combined endpoint of cardiovascular death, Ml, or stroke, as well as
the rate of the combined endpoint of cardiovascular death, Ml, stroke,
or refractory ischemia
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Clopidogrel Compared ASA’

Adverse experiencest ASA Clopidogrel p value
(n = 9,586) (n = 9,599)

Diarrhea (severe)! 0.11% 0.23% NS

Gastritis? 1.32% 0.75% < 0.001

Gastro-intestinal ulcer? 1.15% 0.68% 0.001

Gastro-intestinal hemorrhage

(severe)?! 0.71% 0.49% < 0.05

Intracranial hemorrhage! 0.49% 0.35% NS

Rash (severe)?! 0.10% 0.26% <0.05

Neutropenia? 0.17% 0.10% NS

*Patients with ASA intolerance were excluded

TClinically severe or resulting in early drug discontinuation

1. CAPRIE Steering Committee. Lancet 1996; 348: 1329-39. 2. Harker LA et al. f@@@ﬁ

Drug Safety 1999; 21: 325-35.



Proton Pump Inhibitors

The use of PPIs has increased progressively over the
last 25 years, with approx 5% of the developed world
now receiving such treatment

113.4 million prescriptions for PPIs are filled each year,
$13.9 billion in sales

Long-term PPI therapy is indicated primarily for
erosive reflux esophagitis and symptomatic GERD
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Proton Pump Inhibitors

Treatment with PPIs is initiated primarily by primary
care physician for uninvestigated dyspepsia

Up to 33% of pts started on PPIs continue long-term
therapy without an obvious indication for
maintenance therapy
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Clopidogrel and PPIs — The OCLA study

Clopidogrel is a prodrug; requires conversion by the liver
primarily via CYP3A4 and CYP2C19 to an active metabolite

PPIs are strong inhibitors of CYP2C19 activity
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PRI. Platelet Reactivity Index — change at day 7 from

PRI Variation (%)

0 baseline
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0 clopidogrel
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=y 43,3
p<0.0001

Gilard et al. 3 Am Coll Cardiol
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PPls and Anti-Platelet Agents

In 2009, both the FDA and the European Medicines
Agency (EMEA) issued public warnings about
potential adverse interactions between PPI’s and

clopidgrel

EMEC issues statement that PPl and clopidogrel
use not advisable unless absolutely necessary

FDA advised re-evaluation of the use of
omeprazole with clopidogrel
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FDA Alert

The concomitant use of omeprazole and clopidogrel should be
avoided because of the effect on clopidogrel's active metabolite
levels and anti-clotting activity. Patients at risk for heart attacks
or strokes, who are given clopidogrel to prevent blood clots,
may not get the full protective anti-clotting effect if they also
take prescription omeprazole or the OTC form (Prilosec OTC).

Separating the dose of clopidogrel and omeprazole in time will
not reduce this drug interaction.

Other drugs that should be avoided in combination with
clopidogrel because they may have a similar interaction
Include: esomeprazole (Nexium), cimetidine (which is available
by prescription Tagamet and OTC as Tagamet HB), fluconazole
(Diflucan), ketoconazole (Nizoral), voriconazole (VFEND),
etravirine (Intelence), felbamate (Felbatol), fluoxetine (Prozac,
Serafem, Symbyax), fluvoxamine (Luvox), and ticlopidine (Ticlid
[ES=n
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Why is a PPI & clopidogrel drug
Interaction important?

In a series of patients taking clopidogrel, the risk of acute
M| was more than 300% higher among those who were
highly adherent to PPIs than among those not taking PPIs

Recently published guidelines recommend PPI therapy for
the majority of patients treated with ASA after acute
myocardial infarction, many of whom will also take
clopidogrel*

Consequently, it is probable that millions of patients
worldwide will receive combination therapy with a PPl and

clopidogrel
JUURLINK DN et al. CMAJ 2009;180(7):713-718.



Study Design

Outcome

(index) date
Remote Previous Current
proton pump proton pump proton pump
inhibitor use inhibitor use inhibitor use
e ) A ) A
~ Y ~ Y
|
. — /
%
Follow-up

Discharge date following acute  (maximum 90 days)
myocardial infarction
(prescription for clopidogrel
within 3 days)

PPIs studied were omeprazole, lansoprazole, rabeprazole

and pantoprazole
JUURLINK DN et al. CMAJ 2009;180(7):713-718.



Table 1: Characteristics of study patients
Group; no. (%) of patients*

Cases Controls

o mumemw Demographic Data

Median (interquartile range) 77 (72-83) 77 (72-83)
66-75 294 (40.1) 839 (40.8)
76-84 328 (44.7) 947 (46.0)
> 85 112 (15.3) 271 (13.2)

Male sex 384 (52.3) 1133 (55.1) - 1
Lengt?‘n of stay, median (interquartile range) i 6 (4—;) ); (4-8) O n tarl O P O p u I atl O n = b aS e d

Percutaneous coronary intervention 103 (14.0) 279 (13.6)
during index admission

Comorbidity during index admission 6 9 - I ' l th p d
Acute renal insufficiency 45 (6.1) (3.3) O n e rl O
Chronic renal insufficiency 32 (4.4) (3.6)

Congestive heart failure 203 (27.7) 1 (18.0) 1 3 6 3 6 t' t
Shock 8 (1.1) [ (0.6) y pa Ien S

Cancer 23 (3.1) (2.0)

Cerebrovascular disease 19 (2.6) 43 (2.1)

Diabetes mellitus with complications 208 (28.3) 409 (19.9) Ag e d 6 6 ye arS O r O I d e r

Cardiac dysrhythmias 103 (14.0) 278 (13.5)

Pulmonary edema 6 (0.8) 17 (0.8) .
Medication use during follow-upt D h d ft t I\/I I

Cytochrome P450 2C19 inducer 28 (3.8) 57 (2.8) I S C arg e a e r aC u e

Cytochrome P450 2C19 inhibitor 8 (1.1) 15 (0.7)

Cytochrome P450 3A4 inducer 6 (0.8) 15 (0.7) 7

nyiochrome P450 3A4 inhibitor 66 (9.0) 168 (8.2) D e r I O d Apt 2 O O 2 = D e C 2 O O 7
Other medications

Angiotensin-converting-enzyme inhibitor 419 (57.1) 1350 (65.6) . . . .

Angiotensin-receptor antagonist 55 (7.5) 163 (7.9) D e rS C I ptl O n WI t h C I O p I d O g re I

Acetylsalicylic acid# 52 (7.1) 182 (8.8)

B-Adrenergic antagonist 515 (70.2) 1530 (74.4) . . i

Calcium-channel antagonist 146 (19.9) 331 (16.1) W th 3 d ft d h

Digoxin 37 (5.0) 73 (3.5) I I n ayS a e r ISC arg e

Spironolactone 42 (5.7) 91 (4.4)

Statin 527 (71.8) 1593 (77.4)

Thiazide diuretic 58 (7.9) 144 (7.0)

Other diuretic, including loop agent 229 (31.2) 474 (23.0)

Nonsteroidal anti-inflammatory drug 17 (2.3) 56 (2.7)




Association between acid-reducing therapies

and adverse outcomes.

Cases Controls Odds ratio Reduced | Increased

Analysis* n/N n/N (95% ClI) <— risk risk —>

Recurrent MI < 90 days
Current 194/734 424/2 057 1.27 (1.03-1.57) ———
Previous 63/734 195/2 057 0.86 (0.63-1.19) .
Remote 17/734 68/2 057 0.81 (0.46-1.41) .

Death < 90 days 71/323 188/916 0.82 (0.57-1.18) ——

Proton pump inhibitor

Pantoprazole 46/734 125/2 057 102(070-147) | ——— |

Other 148/734 299/2 057 1.40 (1.10-1.77) T

Patients not receiving 438/6 277 1 300/17 291 1.02 (0.90-1.15) —.—

clopidogrel
Histamine-H, antagonists 37/734 106/2 057 0.94 (0.63-1.40) —'4—
Patients with no history 134/525 319/1 638 1.33 (1.02-1.72) ————

of heart failure
Recurrent Ml < 1 year 240/982 497/2 626 1.23 (1.01-1.49) ———
Death < 1 year 116/531 269/1 407 0.89 (0.67-1.18) —-'—

0.0 1.|D 2.0

Odds ratio (95% Cl)

JUURLINK DN et al. CMAJ 2009;180(7):713-718.



PPl Concomitant use with clopidogrel was
associated with Acute Ml.

40% Increase risk of Ml

Other PPIs studied
were associated with
a 40% increase in
the risk of recurrent
MI within 90 days of
hospital discharge
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Risk of recurrent myocardial infarction within 30 days of hospital discharge



Emerging evidence suggests that some
PPls may inhibit CYP 450 2c19

Clopidogrel
(prodrug)

Active thiol metabolite

Possibly altering

clopidogrel's
Increased risk of ( pharmacokinetics and
adverse cardiac pharmacodynamics
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Res

ults

A significant association between

readmission because

of Ml and current use

of a PPI (adjusted OR 1.27, 95% [CI] 1.03—

1.57) but not with ear

In contrast, comparec

ler use of these drugs
with no treatment,

PPls were collectively associated with a 40%

Increase In the risk of

recurrent Ml within 90

days of hospital discharge (OR 1.40, 95%

[CI] 1.10-1.77)

JUURLINK DN et al. CMAJ 2009;180(7):713-718.



FOR

YOU DECIDE

AGAINST




